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Economic and Benefits Analysisfor Proposed 316(b) Existing Facilities Rule Chapter 1: Introduction

1 Introduction

1.1 Background

This document (the Economic and Benefits Analysis or EA) provides analytical support for development of EPA’S
Proposed Existing Facilities Rule, which implements Clean Water Act (CWA) 316(b) requirements governing
cooling water intake structures at certain existing power producing facilities (Electric Generators) and
manufacturing facilities (Manufacturers). These requirements would apply to existing Electric Generators and
Manufacturers (existing facilities) with cooling water intake structures that are designed to withdraw two million
gallons per day (MGD) or more of water from rivers, streams, lakes, reservoirs, estuaries, oceans, or other waters of
the United States for cooling purposes. The national requirements, which will be implemented through National
Pollutant Discharge Elimination System (NPDES) permits upon promulgation, are based on the best technol ogy
available to minimize the adverse environmental impact associated with the use of cooling water intake structures.

Thisis EPA’s second attempt to develop CWA 316(b) requirements for existing Electric Generators and
Manufacturers. Two preceding efforts, the suspended 2004 Final Section 316(b) Phase Il Existing Facilities Rule
(suspended 2004 Phase 11 Final Rule or Phase Il Final Rule) applicable to existing generators with a design intake
flow (DIF) of greater than 50 MGD, and the 2006 Final Section 316(b) Phase 111 Existing Facilities Rule (2006
Phase Il Final Rule or Phase |11 Final Rule) applicable to existing el ectric generators with a DIF of less than 50
MGD and existing manufacturing facilities, were challenged in court and subsequently remanded for further
rulemaking.

Specifically, in 2004, EPA published the Phase |1 Final Rule applicable to existing power plants (69 FR 41576 (July
9, 2004)). However, in response to court rulings, including a remand order from the Second Circuit Court of
Appealsin 2007, and a subsequent ruling by the Supreme Court in 2009, EPA suspended the Phase |1 regulations.
In alater rulemaking in 2006, EPA published the Phase 111 Final Rule, which establishes categorical regulations for
certain new offshore oil and gas extraction facilities, and establishes that 316(b) requirements for electric generators
with a DIF of lessthan 50 MGD and existing manufacturing facilities should be established through conditions
established by NPDES permit directors on a case-by-case basis using best professional judgment. In 2010, the Fifth
Circuit Court of Appeals accepted EPA’s request to remand the existing facility portion of the Phase 111 Final Rule
to the Agency for further rulemaking.

In response to these court rulings, EPA suspended the previous existing facilities 316(b) rules and initiated
development of new CWA 316(b) requirements for existing electric generators and manufacturers. This proposed
regulation, the existing facilities rule, represents EPA’sinitial action to re-promulgate regulatory provisions that
will replace the suspended 316(b) requirements.

1.2  Overview of the Economic and Benefits Analysis of the Proposed Existing
Facilities Rule

1.2.1 Facilities Expected To Be Subject to the Proposed Existing Facilities Rule

The Proposed Existing Facilities Rule applies to existing Electric Generators and Manufacturers that have intakes
designed to withdraw two million gallons of water per day or more from waters of the United States and use at |east
25 percent of thiswater for cooling purposes. EPA estimates that 559 Electric Generators and 593 Manufacturers
will be within the scope of this regulation.
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Electric Generators

The 559 in-scope Electric Generators have total electric generating capacity of 490,827 MW, which represents
approximately 45 percent of the national total of electric generating capacity (Table 1-1). EPA further estimates that
these 559 in-scope generating facilities are owned by 143 parent entities. The largest quantity of in-scope facilities
and generating capacity occurs in the Investor-Owned Utility category, with atotal of 283 facilities and 291,051
MW of capacity estimated to be within the regulation’s scope. This capacity represents over 71 percent of the total
generating capacity owned by Investor-Owned Utilities, and more than 25 percent of the generating facilities owned
by this ownership category. For more detail on the electric generating industry and the expected in-scope facilities
in that industry, see Chapter 2: Industry Profiles.

Table 1-1: Existing Electric Generators, Capacity, and Parent-Entities, by Ownership Type, 2007°

Parent-Entities Facilities Capacity (MW)
Industry I n-Scope Industry In-Scope Industry In-Scope

Ownership Type | Total® Number | % of Total Total Number® |% of Total Total Number® |% of Total
Investor-Owned 212 43 20.3% 1,117 283 25.5% 407,460 291,051 71.4%
Nonutility 1,737 37 2.1% 2,784 171 6.6% 471,262 133,972 28.4%
Federd 9 1 11.1% 197 14 7.1% 72,234 24,612 34.1%
State 25 4 16.0% 104 9 8.7% 22,405 8,592 38.3%
Municipality 1,843 35 1.9% 869 44 5.4% 51,057 12,880 25.2%
Cooperative 883 20 2.3% 205 31 15.1% 40,311 14,028 34.8%
Political | 126 3 2.4% 93 7 7.5% 20721 | 5692 | 275%
Subdivision
Total 4,835 143 3.0% 5,369 559 10.8% 1,085,449 490,827 45.2%

a. Individua values may not sum to totals due to independent rounding.

b. Information on the total number of parent-entitiesis based on data from Form EIA-861 and Form EIA-860. Information on facilities and capacity is
based on data from Form EIA-860. These data sources report information for non-corresponding sets of power producers. Therefore, the total number of
parent-entities is not directly comparable to the information on total facilities or total capacity.

c. EPA estimated the number of in-scope Electric Generators and their capacity using the original 316(b) survey weights. These weights account for
survey non-respondents (see Appendix 3.A for details).

Source: U.S. EPA, 2010; U.S. DOE, 2007a (EIA-860); U.S. DOE, 2007b (EIA-861).

Manufacturers

EPA identified six manufacturing industries, in addition to electric power generators, that use substantial amounts
of cooling water in their operations and that are likely to contain the largest numbers of facilities and cooling water
intake capacity within the scope of the Proposed Existing Facilities Rule: Paper and Allied Products, Chemicals and
Allied Products, Petroleum Refining, Steel, Aluminum, and Food and Kindred Products. Out of an estimated 593
in-scope Manufacturers, 576 are in these six primary manufacturing industries. The other 17 Manufacturersfal in a
wide range of businesses. These 17 facilities in other manufacturing industries aso use cooling water and would
therefore also be subject to the Proposed Existing Facilities Rule; however, based on EPA’ s previous reviews of
industries’ reliance on cooling water, the cooling water intake flow of these remaining industriesis small relative to
that of the power industry and the six selected industries. Therefore, the cost and economic impact analyses
conducted for Manufacturers and presented in this document focus primarily on the six primary manufacturing
industries listed above.

Overal, EPA estimates that approximately 2 percent of facilities, and 23 percent of the total value of shipments for
the 6 primary manufacturing industries will be subject to today’ s proposed rule. The majority of Manufacturers
expected to be subject to the Proposed Existing Facilities Rule, or 225 facilities, are in the Pulp and Paper industry,
whilefacilities in the Chemicals and Allied Products make up the second largest category (179 facilities) (Table
1-2). In-scope Manufacturersin the Pulp and Paper and Petroleum industries represent the largest shares of their
respective industry facility totals at 38 percent and 11 percent, respectively. In terms of in-scope economic value,
in-scope Manufacturersin the Petroleum industry account for the largest quantity of value of shipments ($216
billion), followed by in-scope facilities in the Chemical industry ($75 billion), Pulp and Paper industry ($70 billion),
and Steel industry ($63 billion). These values also represent substantial shares of the total value of economic
activity in the various Manufacturing sectors: in-scope Manufacturersin the Pulp and Paper industry account for the

1-2 March 28, 2011



Economic and Benefits Analysisfor Proposed 316(b) Existing Facilities Rule Chapter 1: Introduction

largest share of total industry value of shipments (85 percent), followed by in-scope Manufacturersin the
Aluminum industry (61 percent), and Steel (49 percent). In-scope Manufacturers in the Food and Beverage industry
make up the smallest group in terms of absolute number of facilities and value of shipments as well astheir shares
of total industry values. For more detail on the expected in-scope facilities in the manufacturing industries, see
Chapter 2: Industry Profiles.

Table 1-2: Existing Manufacturers, Value of Shipments, and Parent-Entities, by Industry

Number of Facilities Value of Shipments (mill; 2009 $)*° Number of Parent Entities
Industry | Sector I n-Scope™® I n-Scope™® Sector | n-Scope™
Sector Total Num |% of Tot| Sector Total Value % of Tot Total Num % of Tot
Aluminum 333 26 8% $36,557 $22,253 61% 266 5-14 1.9%-5.3%
Chemicals 4,433 179 4% $476,287 $74,822 16% 3,011 26-116 0.9%-3.9%
Food 28,938 38 0% $697,164 $15,068 2% | 24,168 8-25 0.0%-0.1%
Paper 597 225 38% $82,796 $70,142 85% 311 42-126 | 13.5%-40.5%
Petroleum 352 39 11% $590,441 $216,320 37% 228 17-24 7.5%-10.5%
Stedl 1,525 68 4% $128,082 $62,507 49% 1,406 16-43 1.1%-3.1%
Total 36,178 576 2% | $2,011,327 $461,112 23% 29,390 | 114-348 0.4%-1.2%

a. For thisanalysis, facility revenue was used as a measure of value of output the absence of value of shipments for sample facilities.

b. To compare in-scope revenue values with the industry value of shipments, EPA brought in-scope revenue values forward to 2007 using industry-
specific Producer Price Index (PPI) published by the Bureau of Labor Statistics (BLS) and stated in 2009 dollars using GDP deflator published by the
Bureau of Economic Analysis (BEA).

c¢. Ranges of parent-entity counts and total shares represent different parent weighting schemes (see Appendix 3.A of the EBA for more details).

d. In-scope facility counts include baseline closures and exclude 17 facilities with NAICS codes that do not fall into any of these six primary
manufacturing industries (see Chapter 3 of the EBA).

e. Number of in-scope facilitiesis estimated using technology weights. In-scope revenue values are weighted estimates; these estimates were
generated using economic analysis weights. See Appendix 3.A of the EBA for information on weights devel opment.

Source: U.S. EPA, 2000; U.S. Economic Census 2000; SUSB 2006.

1.2.2 Analyses Performed in Support of the Proposed Existing Facilities Rule

In devel oping costs and in performing analyses of the Proposed Existing Facilities Rule options, generally, EPA
followed closely the anaysis approaches and impact eval uation concepts used in the anaysis for the previous CWA
316(b) regulatory analyses, and to the extent possible relied on the same data sources.* The discussion in the
following chapters provides an overall summary of the analytic approaches with emphasis on the differencesin the
current analysis from the previous CWA 316(b) regulatory analyses and on the updating of information.

EPA performed the following analyses in support of the Proposed Existing Facilities Rule:

» Industry economic profiles (Chapter 2)

» Compliance cost assessment (Chapter 3)

» Feacility-level severe and moderate impact analysis and firm-level cost-to-revenue analysis for
Manufacturers (Chapter 4)

Facility-level cost-to-revenue analysis and electricity rate impact analysis for Electric Generators (Chapter
5)

Electricity market model analysis (Chapter 6)

Regulatory Flexihility Act (RFA) analysis (Chapter 7)

Unfunded Mandates Reform Act (UMRA) analysis (Chapter 8)

Analysesto address executive orders and other administrative requirements (Chapter 9)
Assessment of economy-wide output and employment effects (Chapter 10)

Assessment of total social costs (Chapter 11)

Assessment of total social costs and benefits (Chapter 12)

v

YVVVYVYVYVYYVY

1 For more details on these analyses see Chapter B1: Summary of Compliance Costs in the suspended 2004 Phase |1 Final EA Report and
Chapter C1: Summary of Cost Categories and Key Analysis Elements for Existing Facilitiesin the 2006 Phase |1l Final EA Report.
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In addition to these chapters and their respective analyses, the EA document a so includes Chapter 13, which
addresses aregulatory option that was developed and analyzed late in the document preparation process. Chapter 13
includes all analytic findings for this additional regulatory option as described in the preceding EA chapters.

1.2.3 Regulatory Options Considered for the Proposed Existing Facilities Rule

EPA analyzed three regulatory options for its analysis of the Proposed Existing Facilities Rule, which vary in the
technology requirements and compliance schedul es applicable to in-scope facilities:

» Option 1: Impingement Mortality at All Existing Facilities and Entrainment Mortality Controls for All New

Units at Existing Facilities; Determined Entrainment Controls for Facilities Greater than 2 MGD DIF On
a Ste-Specific Basis (IM Everywhere?): Under this option, all in-scope existing facilities are required to
achieve either the design or the performance standard for impingement mortality. EPA hasidentified
modified traveling screens with afish return system as the technology basis for these limits. The proposed
limitations on impingement mortality are a maximum of 31% mortality on a monthly basisand 12% on an
annual basis. Facilities would be required to meet the IM technology specifications within 5 years of rule
promulgation. In addition, entrainment controls would be established by the permitting authority on a case-
by-case basis for all facilitieswith at least 2 MGD DIF, and new units at an existing facility would be
required to reduce flow commensurate with closed cycle cooling. For details of the technologies, see the
Technical Development Document for the Proposed Section 316(b) Existing Facilities Rule (EPA-821-R-
11-0003), hereafter referred to as the Technical Development Document (TDD); see the Federal Register
notice and rule language for further discussion of the requirements of this option.

Option 2: Impingement Mortality Everywhere and Entrainment Mortality for Existing Facilities with DIF
>125 MGD and All New Units at Existing Facilities (IM Everywhere, EM for Facilities with DIF>125
MGD): Under this option, in-scope existing facilities with a DIF exceeding 125 MGD are required to
achieve impingement and entrainment mortality reductions by reducing intake flows commensurate with
closed cycle cooling (i.e., these facilities are assigned the technol ogy requirements from Option 3, below).
All other in-scope existing facilities are required to achieve numeric impingement mortality limitsonly (i.e.,
these facilities are assigned the technology requirements from Option 1, above). Facilitiesinstalling IM-
only technology would be required to meet this requirement within 5 years of rule promulgation. Facilities
with DIF exceeding 125 MGD and installing EM technology would be required to meet this requirement
within 10 years for non-nuclear electric generating facilities, and within 15 years for nuclear electric
generating facilities and manufacturing facilities. In addition, entrainment controls would be established by
the permitting authority on a case-by-case basis for al facilitieswith at least 2 MGD DIF but less than 125
MGD DIF, and new units at an existing facility would be required to reduce flow commensurate with
closed cycle cooling. For details of the technologies, see the Technical Development Document; see the
Federal Register notice for further discussion of this option.

Option 3: Impingement and Entrainment Mortality Everywhere (I&E Mortality Everywhere): Under this
option, in addition to requirements for all in-scope existing facilities to achieve numeric impingement
mortality limits, all facilities must achieve entrainment mortality reductions by reducing intake flows
commensurate with closed cycle cooling. EPA has identified wet cooling towers as the technology basis for
these limits. This option would establish optimized wet cooling towers as a design standard. Optimized wet
cooling would be demonstrated through flow monitoring and conductivity measurements. Optimized
cooling towers achieve flow reductions of 97.5 percent and 94.9 percent for freshwater and saltwater

The shorthand notation for this and the other option refers to the minimum direct requirements of the regulatory options. For example,
for Option 1, in addition to this minimum requirement (e.g., IM technology for al in-scope facilities), additional requirements for EM
technology may be determined on a case-by-case basis and all new units at existing facilities would be required to meet EM technology
standards.
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sources, respectively. Alternatively, this option would allow facilities to demonstrate flow reductions
commensurate with closed cycle cooling based on optimized wet cooling towers. Facilities would be
required to meet this EM technology requirement within 10 years of rule promulgation for non-nuclear
electric generating facilities, and within 15 years for nuclear electric generating facilities and manufacturing
facilities. In addition, new units at an existing facility would be required to reduce flow commensurate with
closed cycle cooling. For details of the technologies, see the Technical Development Document; see the
Federal Register notice for further discussion of this option.

Option 4: Uniform Impingement Mortality Controls at Existing Facilities with DIF of 50 MGD or more;
Best Professional Judgment-based Permits for Existing Facilities with DIF Less Than 50 MGD but more
than 2 MGD DIF; Uniform Entrainment Controls for All New Units at Existing Facilities (IM for Facilities
with DIF>50 MGD). Option 4 isthe same as Option 1: IM Everywhere, in all respects except that Option 4
requires only in-scope existing facilities with a DIF greater that 50 MGD to achieve the uniform national
impingement mortality design/performance standard. Existing facilities between 2 and 50 MGD would
remain subject to 316(b) permitting based on best professiona judgment. EPA devel oped and analyzed this
option after completing the analysis and documentation of the other three regulatory options. As aresult,
the analysis results for Option 4 are presented in a separate chapter of the EA document.

Organization of the Economic and Benefits Analysis Report

This Economic and Benefits Analysis Report (the EBA Report) follows asimilar organizationa structure to the
EBA report for the previous 316(b) regulations, with the exception that the detailed benefits analysisis presented in
a separate document, the Environmental and Economic Benefits Assessment. The EBA includes the following
chapters:

>

Chapter 2: Industry Profiles provides background information on the electric power generation industry
and the six primary manufacturing industries, and specifically the characteristics of the in-scope facilitiesin
relation to other facilitiesin the respective industries.

Chapter 3: Development of Costs for Regulatory Options detail s the methods used to develop and assign the
costs of compliance and administration for the Proposed Existing Facilities Rule to individual complying
facilities, and to NPDES permitting authorities and the Federal government.

Chapter 4: Cost Impact Analyses — Manufacturers assesses the impacts of compliance on the Manufacturers
segment of in-scope facilitiesin terms of severe impacts (i.e., facility closures) and moderate impacts (i.e.,
adverse changes in afacility’ s financia position that are of lower severity than closure), and on their
owning entities based on a cost-to-revenue basis.

Chapter 5: Cost Impact Analyses — Electric Generators assesses the impacts of compliance on the Electric
Generators segment of in-scope facilities and their owning entities based on a cost-to-revenue analysis. This
chapter also assesses the potential impact on consumer electricity ratesin terms of increased electricity
prices for households and for other consumers of electricity.

Chapter 6: Assessing the Impact of the Existing Facilities Regulatory Optionsin the Context of National
Electricity Markets analyzes the impacts of the rule using the output of the Integrated Planning Model
(IPM), which predictsimpacts of the proposed rule in the context of changes to the entire electricity market,
including both in-scope and out of scope facilities.

Chapter 7: Assessing the Potential Impact of the Proposed Existing Facilities Rule on Small Entities —
Regulatory Flexibility Act (RFA) Analysis addresses the requirements of RFA and assesses the impact of the
rule on small entities on the basis of a cost-to-revenue comparison.
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>

Chapter 8: Unfunded Mandates Reform Act (UMRA) Analysis addresses the requirements of UMRA by
assessing the impact on government entities, both in terms of compliance costs to government-owned
Electric Generators and in terms of administrative costs to governments implementing the rule. This
analysis also compares the impacts to small governments with those of large governments and small private
entities.

Chapter 9: Other Administrative Requirements addresses the requirements of Executive Ordersthat EPA is
required to satisfy for this proposal, notably Executive Order 13211, which requires EPA to determine if
this action will have a significant effect on energy supply, distribution, or use.

Chapter 10: Assessment of Total Economic Impact looks at the economy-wide output and employment of
effects — direct, indirect, and induced — of the proposed regulation, accounting for inter-industry linkages at
the national level.

Chapter 11: Assessment of Total Social Costs looks at the impact of the regulation in terms of its total
social cogt, including costs to complying facilities, implementation costs to governments, and the costs to
society from potentia reductionsin electric generating capacity on a year-by-year basis.

Chapter 12: Comparison of Social Costs and Benefits compares the estimated total costs of the regulation
with estimated benefits, on the bases of both a year-explicit schedule of costs and benefits, and annualized
costs and benefits, and also compares the incremental benefits across regulatory options.

Chapter 13: Cost and Economic Impact of Additional Regulatory Option presents the cost, economic
impact and benefits analysis results for Option 4 (IM for Facilities with DIF>50 MGD), which was
devel oped and analyzed after completion of analysis and EA documentation for Regulatory Options 1, 2,
and 3. For this reason, the EA findings for Option 4 are presented in a separate chapter.

This document includes seven appendixes.

>

Appendix 3A: Use of Sample Weightsin the Proposed Existing Facilities Rule Analyses describes the
development and use of sample weights for the cost and economic impact analysis of the proposed
regul atory options.

Appendix 3B: Analysis of Short Term Reduction in Capacity Availability Due to Installation Downtime
assesses the potential impact of reduced generating capacity availability due to downtime of generating
units during technology installation.

Appendix 3C: Mapping Manufacturers' Standard Industrial Classification Codesto North American
Industry Classification System Codes discusses the mapping of the facility-level 4-digit SIC codes for
which the 316(b) Survey-based facility information for Manufacturers was originally reported, onto 6-digit
NAICS codes for use in the current cost and economic impact anaysis.

Appendix 4A: Cost Pass-Through Analysis assesses the cost pass-through (CPT) potential for the six
Primary Manufacturing Industries sectorsin which a substantial number of facilities are expected to be
subject to the Proposed 316(b) Existing Facilities Rule.

Appendix 4B: Adjusting Baseline Facility Cash Flow describes EPA’ s development of adjustment factorsto
bring certain survey-based financial datafor the six Primary Manufacturing Industries to the present.

Appendix 4C: Estimating Capital Outlays for Section 316(b) Manufacturing Sectors Discounted Cash Flow
Analyses describes the analysis used to estimate ongoing capital outlays for usein the facility-level cash
flow analyses for Manufacturers.

Appendix 4D: Analysis of Other Regulations presents analysis of other environmental regulations that were
recently or will soon be promulgated, potentially imposing additional costs on 316(b) Manufacturing
Industries beyond those reflected in in-scope facilities' baseline financial statements.
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2 Introduction to Industry Profiles

In this chapter, EPA presents economic profiles of the industriesidentified in the previous 316(b) rulemakings as
most reliant on cooling water in their operations and thus containing substantial numbers of facilities that are
expected to be within the scope of the Proposed Existing Facilities Regulation. These profiles review information
on the historical economic/financial performance, structure, and economic outlook for these industries and are
meant to provide insight on how the requirements of the Proposed Regulation will affect these industries. In
particular, the profiles assess the number of facilities that are expected to be within the scope of the Proposed
Regulation and the economic activity and employment in the in-scope segments, and review factors influencing
the ability of these industries to meet the Proposed Regulation’s compliance requirements without undue adverse
economic impact.

These profiles cover the two broad categories of facilities that are within the Proposed Rul€' s scope:

1. Electric Generators
2. Manufacturers

In the previous rulemaking efforts, EPA identified the electric power sector — Electric Generators — as the industry
most reliant on cooling water in its operations. Within the Manufacturers category, EPA previoudly identified six
industries as having the largest total reliance on cooling water and the largest numbers of facilities that would
likely be subject to 316(b) regulations, including the Proposed Existing Facilities rule. These six industries,
referred to as the Primary Manufacturing Industries, are covered by this profile:

Paper and Allied Products (NAICS 322)

Chemicals and Allied Products (NAICS 325)
Petroleum Refining (NAICS 324)

Steel (NAICS 3311 and 3312)

Aluminum (NAICS 3313)

Food and Kindred Products (NAICS 311 and 3121).

Facilitiesin other industries also use cooling water and could therefore be subject to section 316(b) regulations;
however, based on EPA’s previous reviews of industries’ reliance on cooling water, the cooling water intake flow
of these remaining industriesis small relative to that of the power industry and the six selected industries.
Therefore, the industry profiles presented in the following subchapters for the 316(b) Existing Facilities Rule
focus on the Electric Generators as well as the Manufacturers industries listed above.

YVVVYVYVYYVY

This profile aso reports information on certain facilities from which EPA received questionnaire responsesin its
earlier 316(b) surveys that were found not to be part of Electric Generators or the Primary Manufacturing
Industries. EPA originally believed these facilities to be non-utility electric power generators, however, inspection
of their responses indicated that the facilities were better understood as cooling water-dependent facilities whose
principal operations lie in businesses other than the electric power industry or the manufacturing industries listed
above. This profileincludes information for these facilities, referred to as* Other Industries.”

The remainder of this chapter is divided into eight subchapters:

2A: Paper and Allied Products (NAICS 322),

2B: Chemicas and Allied Products (NAICS 325),

2C: Petroleum and Coal Products (NAICS 324),

2D: Steel (NAICS 3311 and 3312),

2E: Aluminum (NAICS 3313),

2F: Food and Kindred Products (NAICS 311 and 3121),
2G: Other Industries,

VVYVYVYVVYY
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> 2H: Electric Power

Each Manufacturersindustry subchapter, except for “ Other Industries,” is divided into the following five
subsections: (1) summary insights from this profile, (2) domestic production, (3) structure and competitiveness,
(4) financial condition and performance, and (5) facilities potentially subject to the 316(b) Existing Facilities
Rule. Data presented in these six sub-chapters span nearly two decades to ensure areview of industry trends since
the time of the Detailed Industry Questionnaire (1996-1998). The “ Other Industries’ section contains only
summary information for those facilities for which questionnaire responses were received; this section does not
include the industry specific discussions since the “Other Industry” facilities arein avariety of different
industries, which, as noted above, rely to a much less substantial degree on cooling water to support their
operations.

The Electric Power industry subchapter compiles and analyzes economic and operational datafor the electric
power generating industry. It provides information on the structure and overall performance of the industry and
explainsimportant trends that may influence the nature and magnitude of economic impacts that could result from
regulation of existing facilities.

This profile uses the North American Industry Classification System (NAICS) as the primary framework for
analyzing and reporting information about the industries analyzed for the 316(b) Existing Facilities regulation.
However, older data were often reported in the Standard Industrial Classification (SIC) system, which the U.S.
Economic Census used for economic reporting until 1997 when data reporting switched to the NAICS system.
Where necessary, EPA converted information reported in the SIC framework to the NAICS framework using the
1997 Economic Census Bridge Between NAICSand SC. In most instances, these translations are straightforward,;
however, for some segments, the translation may introduce inconsistencies in data series at the point of
changeover from the SIC to the NAICS frameworks (see Appendix 3C for a more in-depth discussion). EPA
presents nearly twenty years of industry datato prevent any data anomalies at the time of the changein
classifications from affecting the longer-term understanding of trendsin the profiled industries.
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2A  Profile of the Paper and Allied Products Industry

EPA’s Detailed Industry Questionnaire, hereafter referred to asthe DQ, identified five 4-digit SIC codes in the
Paper and Allied Products manufacturing industry (SIC 26) with at least one existing facility that operates a
CWIS, holds a NPDES permit, withdraws at least two million gallons per day (MGD) from awater of the United
States, and uses at |east 25 percent of itsintake flow for cooling purposes (facilities with these characteristics are
hereafter referred to as “facilities potentially subject to the 316(b) Existing Facilities regulation” or “in-scope
facilities’). For the purpose of thisanalysis, EPA identified asix-digit NAICS code for each of these potential
facilities using the information from DQ and public sources (see Appendix 3.C: Conversion the Data from
Sandard Industrial Classification (S C) to North American Industry Classification System (NAICS)). Asthe
result of this mapping, EPA identified six 6-digit NAICS codesin the Paper and Allied Products manufacturing
industry (NAICS 322).

For each of these six analyzed 6-digit NAICS codes, Table 2A-1, following page, provides a description of the
industry segment, alist of primary products manufactured, the total number of detailed questionnaire respondents
(weighted to represent a national total of facilities that hold a NPDES permit and operate cooling water intake
structures), and the number of facilities estimated to be potentially subject to the proposed 316(b) Existing
Facilities Rule based on the minimum withdrawal threshold of 2 MGD (see Chapter 1: Introduction for more
details on the Rule applicability criteria).
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Table 2A-1: Existing Facilities in the Paper and Allied Products Industry (NAICS 322)

NAICS Number of I1n-Scope
NAICS Description Important Products M anufactured Facilities”
322110 Pulp Mills Pulp from bagasse, linters, rags, straw, wastepaper, and wood manufactured by 34
chemical, mechanical, or semichemical processes without making paper for
paperboard.
32212 Paper Mills Paper from wood pulp and other fiber pulp, converted paper products; integrated 134

operations of producing pulp and manufacturing paper if primarily shipping paper
or paper products.

322130 Paperboard Paperboard, including paperboard coated on the paperboard machine, from wood 48
Mills pulp and other fiber pulp; and converted paperboard products; integrated
operations of producing pulp and manufacturing paperboard if primarily shipping
paperboard or paperboard products.

Total 216

Other Paper and Allied Products Segments
322222 Coated and Cutting and coating paper, cutting alaminating paper and other flexible materials 3
Laminated Paper|(except plastics film), laminating aluminum and other metal foils for non-
Manufacturing |packaging uses from purchased foil.

322224 Uncoated Paper [Uncoated, multiwall, paper bags manufactured from purchased paper. 3
and Multiwall
Bag
Manufacturing
322299 IAll Other Containers, bags, coated and treated paper, stationary products, and sanitary paper 3
Converted Paper [products from paper and paperboard products; converted pulp products (i.e. egg
Products cartons, food trays, and other food containers) from molded pulp.
Manufacturing

Total Other| 9

Total Paper and Allied Products (NAICS 322)
Total NAICS Code 327 225

# Number of weighted detailed questionnaire survey respondents.
® Individual numbers may not add up due to independent rounding.

Source:  Executive Office of the President, 1987; U.S. EPA 2000; U.S. EPA analysis, 2010.

As shown in Table 2A-1, EPA estimates that out of an estimated total of 563 facilities® with a NPDES permit and
operating cooling water intake structures in the Paper and Allied Products Industry (NAICS 322), that 225 (40
percent) are expected to be subject to the 316(b) Proposed Existing Facilities Regulation. EPA also estimated the
percentage of total industry production that occurs at facilities estimated to be subject to regulation under each
analysis option. Total value of shipmentsfor the Paper and Allied Products industry from the 2007 Economic
Censusis $82.8 hillion ($2009). Value of shipments, ameasure of the dollar value of production, was selected for
the basis of this estimate. Because the DQ did not collect value of shipments data, these data were not available
for the potential existing facilities. Total revenue, as reported on the DQ, was used as a close approximation for
value of shipmentsfor these facilities. EPA estimated the total revenue of facilitiesin the paper industry expected
to be subject to the 316(b) Existing Facilities regulation is $70.1 billion. Therefore, EPA estimates that the
percentage of total production in the paper industry that occurs at facilities estimated to be subject to regulation is
85 percent.

The responses to the DQ indicate that three segments account for most of the existing Manufacturersin the Paper
and Allied Productsindustry: (1) Pulp Mills (NAICS 322110), (2) Paper Mills (NAICS 32212), and (3)
Paperboard Mills (NAICS 322130). The remainder of this profile therefore focuses on these three industry
segments.

3 Thisestimate of the number of facilities potentially subject to regulation is based on the universe of facilities that received the 1999

screener questionnaire.
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Table 2A-2 provides the cross-walk between NAICS codes and SIC codes for the profiled paper NAICS codes.
The table shows that both Pulp Mills and Paperboard Mills have a1 to 1 relationship to their SIC codes. A large
portion of SIC code 2621 (84 percent based on value of shipments) corresponds to Newsprint Mills. NAICS
322121, classified as Paper (except newsprint) Mills, corresponds to three SIC codes (2621, 2676, and 3842).

Table 2A-2: Relationship between NAICS and SIC Codes for the Paper and Allied Products Industry (2007)

Value of
NAICS NAICS SIC SIC Description Number of Shipments Employment
Code Description Code Establishments (Millions;
$2009)
322110 | Pulp mills 2611 Pulp mills 39 $5,196 7,268
2621 Paper Mills
322121 Egz;ﬁ;ﬁ”s 2676 | Sanitary Paper Products 241 $47,841 75,921
3842 Surgical Appliances and Supplies
322122 | Newsprint mills 2621 Paper Mills 21 $3,556 4,917
322130 | Paperboard mills 2631 Paperboard mills 187 $26,204 36,641

Sources: U.S. DOC. 2007 Economic Census.

2A.1 Summary Insights from this Profile

A key purpose of this profileisto provide insight into the ability of pulp and paper firms to absorb compliance
costs under the Proposed 316(b) Existing Facilities Rule without material adverse economic/financial effects. The
industry’ s ability to withstand compliance costs is primarily influenced by the following two factors: (1) the
extent to which the industry may be expected to shift compliance coststo its customers through price increases
and (2) the financial health of the industry and its general business outlook.

2A.1.1 Likely Ability to Pass Compliance Costs Through to Customers

As reported in the following sections of this profile, the Paper and Allied Products industry is relatively
unconcentrated, which would suggest that firms in thisindustry may face difficulty in passing through to
customers a significant portion of their compliance-related costs. The domestic Pulp Mills industry segment also
faces significant competitive pressures from abroad, further curtailing the potential of firmsin thisindustry to
pass through to customers a significant portion of their compliance-related costs. The domestic Paper Mills and
Paperboard Mills industry segments do not face as significant foreign competitive pressures, and, based on this
factor, would have more latitude in passing through to customers any increase in production costs resulting from
regulatory compliance. However, foreign pressureis likely to increase as capacity in foreign countries,
particularly China, continues to grow and exert pressure on the domestic market. As discussed above, given the
proportion of total value of shipmentsin theindustry estimated to be subject to regulation under each analysis
option, EPA judges that in-scope facilities in the Paper and Allied Products industry subject to the 316(b) Existing
Facilities Regulation are not likely to be able to recover compliance costs through prices increases to customers.
For these reasons, in its analysis of regulatory impacts for the pulp and paper industry, EPA assumed that
complying firms would be unable to pass compliance costs through to customers: i.e., complying facilities must
absorb al compliance costs within their operating finances (see following sections and Appendix 4.A: Cost Pass-
Through Analysis for more information).

2A.1.2 Financial Health and General Business Outlook

Over the past two decades, the Paper and Allied Products industry, like other U.S. manufacturing industries, has
experienced arange of economic/financial conditions, including substantial challenges. Going into 2000, the
industry’ sfinancia performance started to improve from the erratic conditions of 1990s, but the subsequent
recession and global economic downturn, coupled with continuing overproduction, led to declining financial
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results that persisted through 2003. Financial performance in 2004 through 2007 showed significant improvement
and steady growth. However, during the current economic recession, the Paper and Allied Products industry’s
revenues and overall market value once again decreased significantly, but less so than the overall S& P 500 trend
(McNutt, 2009).

Throughout this decade, the Paper and Allied Products industry continued to face increased foreign competition,
global and domestic overcapacity, and difficulty adapting to changing business conditions (McNutt, Cenatempo &
Kinstrey, 2004). At the same time, with the expected recovery in U.S. economic conditions, the Paper and Allied
Products industry appears poised to achieve stronger financial performance from this point out. In 2009, the Paper
and Allied products sub-industry equity price index increased 134.4 percent, compared to a 24.3 percent increase
for the S& P 1500 (S& P, 2010b). Domestic demand for paper and paperboard products is expected to increase as
the economy rebounds as the result of large government stimulus packages, inventory rebuilding by end users,
and competitiveness of paper in certain markets. Overall world paper and paperboard usage is expected to return
to solid growth in 2010 to 2011, reaching 396 million tonsin 2011, which is 3 million tons above the pre-
recession value. Much of this world demand growth will be fueled by strong economic development and arising
middle class in devel oping countries, lead by China (Y oung, 2009). This should position businesses that
potentially within the scope of the Existing Facilities Rule to withstand additional regulatory compliance costs
without having a significant financial impact.

2A.1.3 Domestic Production

The Paper and Allied Productsindustry is one of the top ten U.S. manufacturing industries; the larger forest
products industry, which includes the paper and allied products subsector, accounts for approximately 5 percent of
the nation’s GDP (AF& PA, 2009). Growth in the paper industry is generally tied closely to overall gross domestic
product (GDP) growth. Although, the domestic market consumes over 90 percent of total U.S. Paper and Allied
Products industry output, beginning in 2000, exports took on an increasingly important role, and growth in a
number of foreign paper and paperboard markets became a key factor in the health and expansion of the U.S.
industry (McGraw-Hill, 2000). Theindustry is considered mature, with growth slower than that of the GDP, and
over the years U.S. producers have continued to seek growth opportunities in overseas markets. Although exports
still represent a small share of domestic shipments for the paper and paperboard mills segment, they exert an
important marginal influence on capacity utilization. Prices and industry profits, which are sensitive to capacity
utilization, have therefore become increasingly sensitive to trendsin global markets.

The U.S. Paper and Allied Products industry has a worldwide reputation as a high quality, high volume, and low-
cost producer. The industry benefits from many key operating advantages, including alarge domestic market; the
world’s highest per capita consumption; a modern manufacturing infrastructure; adequate raw material, water, and
energy resources; ahighly skilled labor force; and an efficient transportation and distribution network (Stanley,
2000). Over the last two decades, U.S. producers have faced growing competition from new facilities constructed
overseas, however (McGraw-Hill, 2000). The 2009 AF&PA Annual Survey of Paper, Paperboard, and Pulp
Capacity reports that the average annual rate of contraction from 2001 to 2007 hovered around 1 percent, largely
as aresult of foreign competition and more recently, the domestic economic recession. However, in 2008,
industry capacity declined by only 0.8 percent, and according to the survey, industry capacity is expected to
expand by 0.3 percent in 2010 and 2011 (AF& PA, 2009).

The Paper and Allied Products industry is a major energy user, second only to the chemicals and metals
industries. However, 56 percent of total energy used in 1998-99 was self-generated el ectricity (McGraw-Hill,
2000). The use of renewable resources (biomass, black liquor, hydroelectric, etc.) for energy production has
increased steadily over the past several decades, rising from 40 percent of total industry energy consumption in
1972 to 56 percent in 2000. Renewabl e resource-based energy was estimated to account for about 60 percent of
consumption in 2004 (Paper Age, 20044).
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With the dowing of the U.S. economy in 2000, and the onset of recession in 2001, the resulting drop in demand
and prices put pressure on companies in the industry to eliminate excess capacity. Through aggressive
consolidation and streamlining of their operations, facilities sought to lower expenses through elimination of older
and less cost efficient operations. In 2002, paper companies eliminated three million tons of capacity, with similar
reductions expected in 2003 (Value Line, 2003). While this consolidation led to a balance in supply and demand
and subsequent relative financial soundness, the Paper and Paperboard industry segment suffered from the 2008-
2009 recession with nearly all grades and segments recording declinesin global consumption. One exception,
tissue paper, grew 1.0 — 1.5 percent in 2009, with afull rebound to strong growth rates expected to occur in 2010;
9 percent growth is expected in China consumption alone. (Uutela, 2010).

The connection between business activity and office paper demand is eroding as electronic substitution, such as
online bill paying, email, internet publications, and el ectronic readers, become viable substitutes for several uses
of paper (S&P, 2010b). For instance, in 1999, newsprint demand was at its peak but with the advent and growing
popularity of the internet, domestic newsprint demand has fallen 57 percent in ten years (Timonen, 2010).
However, paper as a means for transmitting and storing information is far from being obsolete. Global paper
consumption increased dramatically in the decade prior to the economic recession, and will continue to rise
especially in devel oping countries (Environmental Paper Network, 2007). However, the newsprint industry is
most at risk from competition from substitutes.

2A.1.4 Output

The Paper and Allied Products industry has experienced continued globalization and cyclical patternsin
production and earnings over the last two decades. Capital investmentsin the 1980s resulted in significant
overcapacity. U.S. producers experienced record salesin 1995. In 1996, lower domestic and foreign demand,
coupled with declining prices, caused the industry’ s total shipments to decline by 2.2 percent. Three consecutive
years of increasing demand and slowly increasing prices led to better industry performance at the end of the
1990s. During these years, domestic producers controlled operating ratesto allow drawdown of high inventories
and to achieve higher capacity utilization. U.S. producers also placed a greater emphasis on foreign markets both
through export sales and investments in overseas facilities (McGraw-Hill, 2000). The Paper industry segment
recorded improved sales and stronger earnings in 1999 and early 2000, but began to experience declinesin sales
in the second half of 2000, reflecting reduced paper and packaging demand due to the dowdown in the U.S.
economy and a growth in imports (S& P, 2001c). Most products were characterized by weak demand, reduced
production and price reductionsin 2001, due to continuing reductions in domestic demand (Paperloop Inc., 2001).
Annual salesin the United Statesin 2001 dropped 1.5 percent, while earnings at the top 31 U.S. corporations fell
by nearly 75 percent, partly dueto a decrease in prices of up to 15 percent (Paun et a. 2004).

Capacity for the U.S. Paper and Paperboard segment declined annually from 2001 to 2003, in contrast to annual
increases in capacity for the previous two decades. Capacity declined 1.9 percent in 2001, 1.3 percent in 2002,
and 0.4 percent in 2003, and remained largely unchanged from 2004 to 2006 due to increased foreign
competition, mature domestic markets, and competition from other media (Paper Age, 2004b). Overcapacity has
been a problem within the industry. As the world economy began to slow in the early 2000s, demand in the
United States and abroad waned, forcing producersto limit production to prevent oversupply and keep pricing
levels from dropping further (S& P, 2004b). In addition to production downtime, many older, less efficient, single
mill operations were permanently closed. In 2001, pulp production decreased 7.3 percent to 53 million tons, while
paper and paperboard production decreased 5.5 percent to 81 million tons (Paun et a. 2004). During the rest of
the decade, however, the overall production for the U.S. Paper and Allied Products industry remained relatively
flat until the recession of 2008-2009, when production of al grades began to decline. * Only tissue production
remained strong during the recessionary period (McNutt, 2009). During 2009 alone, total printing-writing paper

4 Grades are product categories such as containerboard, packaging, printing & writing papers, newsprint, and tissue.
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shipments experienced a 17 percent decline, shipments for Kraft paper fell by 16 percent, and containerboard by
9.5 percent. (AF&PA, 2009). Although these industry segments showed decline in total output, the last quarter of
2009 saw relative production increases from the previous months, and signaled the potential beginning of
recovery from the economic downturn.

As the economy continues to improve, demand should pick up, with better financial performance expected in the
next few years, aslong as the industry continues careful management of production levels and control of
inventories. In addition, the weakened dollar should help to improve performance in export markets in the short
run (Schwartz, 2009). These improving conditions should better position firms to manage any increase in
production costs resulting from regulatory compliance.

Figure 2A-1 shows the trend in value of shipments and value added for the three profiled segments.® Va ue of
shipments and value added, two common measures of manufacturing output, provide insight into an industry’s
overall economic health and outlook. Value of shipmentsisthe sum of receipts from the sale of outputs; it
indicates the overall size of amarket or the size of afirmin relation to its market or competitors. Value added
measures the value of production activity in a particular industry and is calculated as the difference between the
value of shipments and the value of inputs from other industries used to make the products sold.

Between 1987 and 2007, the Paper and Allied Products industry performed erratically, with swingsin value of
shipments and value added generally following the performance trend of the aggregate U.S. economy. Of the
three profiled industry segments, the Paperboard Mills segment recorded an overall increasein the total value of
shipments and value added during the 20-year analysis period, while both the Paper Mills and the Pulp Mills
segments recorded real declines over the same period, with pulp mills faring the worst. Moreover, the recent
downturn in the housing market has been particularly disruptive for thisindustry. Stagnant new home sales have
left saw mills unable to sell lumber products, forcing many to shut down operations. As aresult, these closings
have caused the price of inputs such as wood chips and kraft pulp to increase. The combination of rising input
prices and a sharp decline in demand has led manufacturers to sell their products at aloss thereby reducing the
total value of shipments for thisindustry in recent years (Great American Group, 2009).

5 Termshighlighted in bold and italic font are further explained in the glossary.
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Figure 2A-1: Value of Shipments and Value Added for Profiled Paper and Allied Products Segments
(Millions, $2009)?
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aBefore 1997, the Department of Commerce compiled datain the SIC system; since 1997, these data have been compiled in the North American Industry
Classification System (NAICS). For thisanalysis, EPA converted the SIC classification data to the NAICS code classifications using the 1997 Economic
Census Bridge Between SIC and NAICS.

Source: U.S DOC, 1988-1991, 1993-1996, 1998-2001, 2002-2004, and 2005-2006 Annual Survey of Manufacturers; U.S. DOC, 1987,
1992, 1997, 2002, and 2007 Economic Census.

Table 2A-3 provides the Federal Reserve System'’ s index of industrial production for the profiled pul p and paper
segments, which shows trends in production between 1990 and 2009. Thisindex more closely reflects total output
in physical terms, whereas value of shipments and value added reflect the economic value of production. The
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production index is expressed as a percentage of output in the base year, 2002. Overall, production for all three
analyzed Paper and Allied Products industry segments declined between 1990 and 2009, with the Paper Mills
segment experiencing the largest decline. However, during the last decade, the Pulp Mills segment experienced a
slight increase in production of 3.1 percent, despite the waning global economy. During the same period, the
Paper Mills and the Paperboard Mills segments were not as successful in maintaining production, and both had
average annual growth rates of negative 3.0 percent. Following recovery from the most recent recession, the pulp
and paper industry production index could be expected to improve.

Table 2A-3: U.S. Pulp and Paper Industry Industrial Production Index (Annual Averages)

Pulp Mills® Paper Mills® Paperboard Mills°
Y ear Index Per cent Index Per cent Index Per cent
2002=100 Change 2002=100 Change 2002=100 Change

1990 84.0 -0.1% 108.6 -2.1% 93.8 0.4%
1991 85.3 1.6% 105.1 -3.3% 929 -1.0%
1992 89.7 5.2% 103.8 -1.2% 97.1 4.4%
1993 754 -16.0% 103.2 -0.6% 99.1 2.1%
1994 79.8 5.9% 109.0 5.6% 104.8 5.8%
1995 85.8 7.5% 1127 3.4% 108.7 3.7%
1996 78.7 -8.3% 106.0 -5.9% 103.5 -4.8%
1997 78.3 -0.4% 105.0 -1.0% 106.2 2.6%
1998 80.4 2.7% 105.5 0.5% 107.2 1.0%
1999 81.0 0.7% 1104 4.7% 108.6 1.3%
2000 80.1 -1.1% 109.4 -0.9% 105.1 -3.2%
2001 81.6 1.9% 101.3 -7.5% 101.3 -3.6%
2002 100.0 22.5% 100.0 -1.2% 99.9 -1.4%
2003 100.7 0.7% 92.1 -7.9% 97.1 -2.8%
2004 105.1 4.5% 95.3 3.5% 99.3 2.3%
2005 106.2 1.0% 95.5 0.3% 97.9 -1.5%
2006 915 -10.9% 101.7 7.1% 92.7 -4.4%
2007 92.5 1.1% 99.6 -2.1% 93.7 1.1%
2008 90.3 -2.4% 96.2 -3.4% 89.1 -4.9%
2009 82.6 -8.6% 83.2 -13.6% 80.1 -10.1%

1org) Percent Change 17% -23.4% -14.6%

ggégj_;ggmt Change 3.1% -24.0% 238%

Average Annual

Growth Rate 1990- -0.1% -1.4% -0.8%

2009

a NAICS 32211.
b. NAICS 32212.
c. NAICS 32213.
d. Average through 9/2009

Source:  Economagic; Federal Reserve, Board of Governors, 2009b.

2A.1.5 Prices

The producer priceindex (PPI) measures price changes, by segment, from the perspective of the seller, and
indicates the overall trend of product pricing, and thus supply-demand conditions, within a segment.

Pricelevelsin the U.S. Paper and Allied Products industry closely reflect domestic and foreign demand, and
industry capacity and operating rates, which determine supply (S& P, 2001c). Prices tend to be volatile due to
mismatches between short-term supply and demand. The industry is very capital intensive, and development of
new capacity requires several years. Prices therefore tend to increase when demand and capacity utilization rise,
and drop sharply when demand softens or when new capacity comes on line. In the past, producers have been
reluctant to cut production when demand declines because fixed capital costs are a substantial portion of total
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manufacturing costs; this reluctance has occasionally caused persistent oversupply. During the economic
slowdown of 2001, however, producers appeared more willing to cut output to prevent sharp reductionsin prices
(Ince, 1999; S& P, 2001c).

As shown in Figure 2A-2, the Paper and Allied Products industry suffered from low prices throughout the early
1990s. The depressed prices resulted from the paper boom of the late 1980s. Prices recovered in the mid 1990s
before declining again in the latter part of that decade. Entering the 2000s decade, pricesin the Paper and Allied
Products industry reversed course and rose, before experiencing declines in 2001 and 2002, as prices for most
paper grades dropped between 5 and 15 percent (Value Line, 2003). Faced with substantial declinesin demand
during those years, producers cut production, endured downtime, and closed less efficient facilities to prevent
major price declines for paper products (S& P, 2001c). Prices started to level off near the end of 2002, and
proceeded to rise during 2003 through 2007.

In 2008, Paper and Allied Products industry prices reached near historical peak levels. Overal, following the
recession, prices remained comparable to the strong 2008 averages. Prices for many grades of paper trended
higher for most of 2008 due in part to capacity closures. Market pulp prices have falen sharply and quickly in the
last year (McNutt, 2009). Paperboard prices have also decreased while prices for paper have flattened out.

Figure 2A-2: Producer Price Indexes for Profiled Paper and Allied Products Segments
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Source. BLS, 2009c.

Paper and Allied Products industry manufacturers have exhibited more resilient prices compared to other
industries during the current economic downturn (Cody, 2009). Overall, prices for pulp, paper, and paperboard
products are expected to increase dightly in 2010 due to gradually improving economic activity and employment
levels (S& P, 2010b).
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2A.1.6 Number of facilities and firms

Table 2A-4 and Table 2A-5 present the number of facilities and firms for the three profiled Paper and Allied
Products industry segments between 1990 and 2006. The Statistics of U.S. Businesses reports that the number of
facilitiesin the Pulp Mills segment decreased by 4.3 percent between 1990 and 2006, while the number of Pulp
Mill firms remained constant in the same period. One of the reasons for this decline in number of facilities was
the increase in the number of millsthat produce de-inked recycled market pulp and thus displace demand for
virgin pulp mill product. These are secondary fiber processing plants that use recovered paper and paperboard as
their sole source of raw material. Producers of de-inked market pulp have experienced strong demand over the
past severa yearsin both U.S. and foreign markets. In fact, U.S. de-inked recycled market pulp capacity more
than doubled between 1994 and 1998 (M cGraw-Hill, 2000). The secondary fiber share of total papermaking fiber
production increased steadily during the decade, reaching 37 percent in 1999 (McGraw-Hill, 2000). In contrast,
the number of facilities and firmsin the Paper Mills and Paperboard Mills segments declined.

Between 1990 and 2006, the number of facilities and parent firms in the Paper Mills industry segment decreased
by 22.1 percent and 17.4 percent, respectively. The numbers of facilities and firms in the Paperboard Mills
industry segment also declined by 9.3 and 14.7 percent, respectively. Overcapacity in the 1990s limited the
construction of new facilities. In 1998 and 1999, alone, 0.6 and 2.5 million tons of paper and paperboard capacity
were removed from the capacity base. Over the same period, more than one million tons of pulp capacity was
removed (Pponline, 1999). In 2001 and 2002, 8.2 million tons of capacity closed, mostly in containerboard,
market pulp, and print and writing papers (Paper Age, 2004c).

The number of Pulp Mill facilities and firms has not demonstrated the same level of decline as Paper and
Paperboard manufacturers. In particular, in 2004 the number of facilities grew by 13.2 percent and the number of
firms by 14.8 percent, suggesting that the Pulp Mills segment could be entering a period of long-term growth.
There has been extensive restructuring and consolidation in the Paper segment during the second half of 2000s
decade, especially for containerboard producers — resulting in a higher concentration of top producers. Boxboard
and newsprint manufacturers have also experienced a significant number of closures. Newsprint is perceived to be
the weakest subsector of the Paper and Allied Products industry, and may face additional consolidation in the
future (McNutt, 2009). Whereas it seems that other Paper and Allied Products industry product categories have
merely suffered from volatility in the U.S. and globa economy, newsprint and graphic papers have demonstrated
long-term decline in demand and susceptibility to closures due to increasing competition from electronic products.
Overall, 41 Paper and Paperboard machine lines and 18 mills closed permanently in 2008 (AF& PA, 2009).
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Table 2A-4: Number of Facilities Owned by Firms in the Profiled Paper and Allied Products Segments

Pulp Mills Paper Millst Paperboard Mills”
Number of Per cent Number of Per cent Number of Per cent

Year? Facilities Change Facilities Change Facilities Change
1990 46 n/a 327 n/a 226 na
1991 53 15.2% 349 6.7% 228 0.9%
1992 44 -17.0% 324 -7.2% 222 -2.6%
1993 46 4.5% 306 -5.6% 217 -2.3%
1994 52 13.0% 316 3.3% 218 0.5%
1995 53 1.9% 317 0.3% 219 0.5%
1996 62 17.0% 344 8.5% 228 4.1%
1997 41 -33.9% 259 -24.7% 214 -6.1%
1998 44 7.3% 235 -9.4% 232 8.4%
1999 45 2.3% 242 3.2% 233 0.4%
2000 48 6.7% 240 -1.0% 238 2.1%
2001 51 6.3% 238 -0.8% 247 3.8%
2002 44 -13.7% 271 14.0% 231 -6.5%
2003 38 -13.6% 287 5.9% 221 -4.3%
2004 43 13.2% 385 2.4% 221 0.0%
2005 43 0.0% 368 -4.4% 210 -5.0%
2006 44 2.3% 348 -5.4% 205 -2.4%

1org) Fiergent Change -4.3% -22.1% -9.3%

Jorg) Fercent Change -8.3% 11.9% -13.9%

Average Annual -0.3% -1.5% -0.6%

Growth Rate

a. Before 1997, data were compiled in the SIC system; since 1997, these data have been compiled in the North American Industry Classification System
(NAICS). For thisanalysis, EPA converted the SIC classification data to the NAICS code classifications using the 1997 Economic Census Bridge Between

SIC and NAICS

b. NAICS 322110.
c. NAICS 32212.
d. NAICS 322130.

Source:  U.S SBA, 1990-1997; SUSB, 1998-2006.
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Table 2A-5: Number of Firms in the Profiled Paper and Allied Products Segments

Pulp Mills Paper Mills’ Paper board Mills’

Year? Number of Per cent Number of Per cent Number of Per cent

Firms Change Firms Change Firms Change
1990 31 158 102

1991 37 19.4% 186 17.7% 102 0.0%

1992 29 -21.6% 161 -13.4% 95 -6.9%

1993 32 10.3% 153 -5.0% 99 4.2%

1994 37 15.6% 163 6.5% 96 -3.0%

1995 32 -13.5% 163 0.0% 93 -3.1%

1996 43 34.4% 186 14.1% 101 8.6%

1997 27 -37.2% 131 -29.6% 85 -15.8%

1998 32 18.5% 124 -5.3% 95 11.8%

1999 33 3.1% 133 7.2% 95 0.0%

2000 36 9.1% 134 0.7% 105 10.5%

2001 40 11.1% 140 4.6% 116 10.5%

2002 27 -32.5% 174 23.9% 107 -7.8%

2003 27 0.0% 162 -6.7% ) -15.9

2004 31 14.8% 226 7.6% 92 2.2%

2005 30 -3.2% 211 -6.6% 88 -4.3%

2006 31 3.3% 197 -6.6% 87 -1.1%
1org) Fiergent Change 0.0% -17.4% 14.7%
Jorg) Fergent Change -13.9% 15.2% 17.1%
Average Annual 0.0% -1.2% -1.0%

Growth Rate

a. Before 1997, data were compiled in the SIC system; since 1997, these data have been compiled in the North American Industry Classification System
(NAICS). For thisanalysis, EPA converted the NAICS classification data to the SIC code classifications using the 1997 Economic Census Bridge Between

NAICSand SIC.

b. NAICS 322110.
c. NAICS 32212.
d. NAICS 322130.

Source:  U.S SBA, 1990-1997; SUSB, 1998-2006.

2A.1.7 Employment and productivity

The U.S. Paper and Allied Products industry is among the most modern in the world. It has a highly skilled labor
force and is characterized by large capital expenditures, which have been principally aimed at productivity

improvements.

Employment in the three profiled Paper and Allied Products industry segments remained relatively constant from
1987 through the mid 1990s. Since then, employment at Pulp Mills has dropped considerably, decreasing by 46
percent by 2007; Paper Mills also saw a substantial reduction in the workforce of close to 43 percent in the same
period. Employment in Paperboard Mills fell the least over this period, but still declined by over 35 percent. Part
of this employment loss is attributable to firms closing older and higher cost facilities with lower employee
productivity (McNutt, Cenatempo & Kinstrey, 2004). Pulp, paper, and paperboard mills have faced serious losses
in employment in the latter part of the 2000s decade, losing roughly 81,000 jobs between January of 2000 and
December of 2009. The majority of layoff events occurred in 2001 and 2009 during recessionary periods, but
layoffs diminished considerably in the third and fourth quarters of 2009 (BLS, 2010). Figure 2A-3 presents
employment for the three profiled Paper and Allied Products industry segments between 1987 and 2007.
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Figure 2A-3: Employment for Profiled Paper and Allied Products Segments?®
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a. Before 1997, the Department of Commerce compiled datain the SIC system; since 1997, these data have been compiled in the North American Industry
Classification System (NAICS). For thisanalysis, EPA converted the SIC classification data to the NAICS code classifications using the 1997 Economic
Census Bridge Between SIC and NAICS.

Source:  U.S DOC, 1988-1991, 1993-1996, 1998-2001, 2002-2004, and 2005-2006 Annual Survey of Manufacturers; U.S. DOC, 1987,
1992, 1997, 2002, and 2007 Economic Census.

Table 2A-6 on the following page presents the change in value added per labor hour, a measure of labor
productivity, for each of the profiled Paper and Allied Products industry segments between 1987 and 2007. The
table shows that labor productivity in the Pulp Mills segment has been relatively volatile, posting severa double-
digit gains and losses between 1987 and 2007. These changes were primarily driven by fluctuationsin value
added and production levels. Overall, productivity in Pulp Millsincreased by 12.6 percent during this period,
whileincreasing by 65.4 and 51.4 percent in the Paper Mills and Paperboard Mills, respectively. The effect of the
current recession on productivity has been mixed, historically speaking (McNutt, 2009). The outlook for worker
and capital productivity coming out of the recession is therefore uncertain, but no dramatic movements upwards
or downwards have been observed thus far.
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Table 2A-6: Productivity Trends for Profiled Paper and Allied Products Segments ($2009)

Pulp Mills Paper Mills Paperboard Mills
Value Value Value
a Value | Prod. Value | Prod. Value | Prod.
Year Added | Hrs. Added’ﬁ;”crem Added | Hrs, Added’g;‘gem Added (8| Hrs. Added’;'e"r‘érem
@mil) | (i) | s | S @miD | (i | osihe | RO mi | mil) | s | (RE
1987 $3,867 24 162 na| $29,712| 248 120 na| $11,719] 89| 132 n/a
1988 $5,107 24 214|32.1%)| $33,300| 251 133] 11.0%| $14,385| 91| 158| "19.6%
1989 $6,219 25 245 14.6%| $33,642| 249 135] T 15%]| $13,893] 89| 1s6| i17%
1990 $5,194 28 188| 23.4%| $31,785| 248 128] " 5.0%| $12,350| 91| 136| -12.4%
1991 $3,502 28 130| -30.6%| $29,784| 250 19| 7.0%| $10,656| 87| 123| -9.7%
1992 $3,664 26 139 7A%| $27,797| 254| 109| -83%| $11,754| 88|  133|  7.9%
1993 $2.401 23 104 -25.4%| $26,871| 252 107] 2.4%]| 10561 90| 117] “11.8%
1994 $2,877 22 13| 27.0%| $27,363] 244 112|  5.0%| $11,930| 94|  127|  85%
1995 $5,273 23 233|76.8%| $36,961| 238 155| 387%| $17,038| 98| 175| 37.1%
1996 $2,908 24 122 47.9%| $31,543| 235 134] 136%| $12,755| 95| 134] -23.0%
1997 $1,957 13 152 245%| $32,042| 236 136]0.9%| $11,737| 93| 126| -6.2%
1998 $1,802 1 145 4.4%| $31,852| 225 141] " a4%| $12,978] 90| 144| 141%
1999 $1,825 1 1567 7%| $32,280| 218 148]47%| $13194] 86| 153] 6.6%
2000 $2.262 12 190(22.0%| $33.455| 202 165| 115%| $14,753| 86| 171| 115%
2001 $1,711 12 143 24.9%| $30,075| 190 159| 4.0%| $13,356| 83| 160| -6.3%
2002 $2,000 13 159 11.29%| $31,086| 173 179] 131%| $12,853] 75| 170|6.3%
2003 $1,936 13 146| 82%| $28,068|  164|  172| -43%| $11.915| 74|  160| -6.1%
2004 $2,104 13 162 11.0%| $28,470| 155 184 71%| $11,761] 67| 175]9.1%
2005 $1,842 12 150 -7.3%| $29,585| 161 184] 0.2%]| '$10,065 63| 173| - 11%
2006 $1,877 12 153 Lo%| $20.745| 146|204 10.7%| $12528| 62| 203| 17.7%
2007 $2,349 13 182 19.0%| $26,099| 137 198| 31%| $12,803] 64| 201| " 1.4%
Igé?'_;/gogha”ge -39.3% | -46.0% | 12.6% 0.1% | -45.0% | 65.1% 9.2% | o oor | 514%
Total Percent
Change 2000- 38%| 85%| -43% 19.3% | -32.5% | 19.6% 132% | g o0 | 17:3%
A (0]
2007
Average Annual |- 5 goq | 3006 | 0.6% 05% | -29%| 25% 04%| -16% | 2.1%
Growth Rate

a. Before 1997, data were compiled in the SIC system; since 1997, these data have been compiled in the North American Industry Classification System
(NAICS). For thisanalysis, EPA converted the SIC classification data to the NAICS code classifications using the 1997 Economic Census Bridge Between
SICand NAICS,

Source:  U.S DOC, 1988-1991, 1993-1996, 1998-2001, 2002-2004, and 2005-2006 Annual Survey of Manufacturers; U.S. DOC, 1987,
1992, 1997, 2002, and 2007 Economic Census.

2A.1.8 Capital expenditures

The Paper and Allied Products industry is highly cyclical and capital intensive. Capital-intensive industries are
characterized by alarge value of capital equipment per dollar value of production. New capital expenditures are
needed to modernize, expand, and replace existing capacity. The total level of capital expenditures for the Pulp,
Paper, and Paperboard industry segments was $3.8 billion in 2007. The Paper Mills and Paperboard Mills
segments accounted for approximately 95 percent of that spending (see Table 2A-7). Most of the spending is for
production improvements (through existing machine upgrades, retrofits, or new installed equipment),
environmental concerns, and increased recycling (McGraw Hill, 2000). The total capital expenditure for recent
years has been considerably less, in real terms, than what was spent in the early 1990s, as producers became wary
of adding too much capacity that might lead to oversupply and depressed prices.

Overal, from 1987 to 2007, the annual value of capital expenditures decreased by 27 percent for Pulp Mills, 54
percent for Paper Mills, and 11 percent for Paperboard Mills. However, North American producers have
improved production asset quality in the latter half of the 2000s through incremental investment and closure of
uncompetitive lines. The median age of paper machine lines decreased by 23 percent between 1999 and 2007.
During the same time period, the average maximum speed of paper machine linesincreased by 33 percent, the
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average width by 35 percent, and the average capacity by 20 percent (McNutt, 2009). It has been suggested that
some industries, such as containerboard producers, have been successful enough at matching supply to demand
that investment in new capital will be an attractive option for 2010 (Waghorne, 2010).

The Department of Commerce estimates that environmental spending accounted for about 14 percent of all capital
outlays made by the U.S. Paper and Allied Products industry since the 1980s, and the Cluster Rule promulgated in
1998 is expected to have encouraged increased environmental expenditures (S& P, 2001c).

Table 2A-7: Capital Expenditures for Profiled Paper and Allied Products Segments (millions, $2009)

Pulp Mills Paper Mills Paperboard Mills
Year? Capital Per cent Capital Per cent Capital Per cent
Expenditures Change Expenditures Change Expenditures Change

1987 $392 n/a $5,077 n/a $1,309 n/a
1988 $507 29.3% $5,823 14.7% $2,487 89.9%
1989 $1,100 117.2% $8,79%4 51.0% $2,611 5.0%
1990 $1,602 45.6% $6,929 -21.2% $4,525 73.3%
1991 $1,455 -9.2% $5,710 -17.6% $3,160 -30.2%
1992 $1,108 -23.9% $4,509 -21.0% $2,927 -7.4%
1993 $598 -46.0% $4,497 -0.3% $2,306 -21.2%
1994 $433 -27.5% $4,765 5.9% $2,400 4.1%
1995 $622 43.5% $4,211 -11.6% $2,816 17.3%
1996 $922 48.2% $4,632 10.0% $3,118 10.7%
1997 $447 -51.5% $4,893 5.6% $2,096 -32.8%
1998 $534 19.3% $5,111 4.5% $1,789 -14.6%
1999 $236 -55.8% $3,862 -24.4% $1,610 -10.0%
2000 $293 24.2% $4,090 5.9% $1,469 -8.8%
2001 $234 -20.3% $3,815 -6.7% $1,247 -15.1%
2002 $223 -4.6% $3,327 -12.8% $975 -21.8%
2003 $212 -4.8% $3,200 -3.8% $892 -8.5%
2004 $213 0.2% $2,305 -28.0% $1,052 17.9%
2005 $132 -38.0% $2,491 8.1% $1,106 5.2%
2006 $386 192.9% $2,377 -4.6% $1,056 -4.6%
2007 $285 -26.1% $2,337 -1.7% $1,162 10.0%

1ora) Peroont Change -27.2% 54.0% -11.3%

Tt Porent Change 2.7% -42.9% -20.9%

Average Annual

Growth Rate 1987 - -1.6% -3.8% -0.6%

2007

a. Before 1997, data were compiled in the SIC system; since 1997, these data have been compiled in the North American Industry Classification System
(NAICS). For thisanalysis, EPA converted the SIC classification data to the NAICS code classifications using the 1997 Economic Census Bridge Between
SICand NAICS

Source:  U.S DOC, 1988-1991, 1993-1996, 1998-2001, 2002-2004, and 2005-2006 Annual Survey of Manufacturers; U.S. DOC, 1987,
1992, 1997, 2002, and 2007 Economic Census.

2A.1.9 Capacity utilization

Capacity utilization measures actual output as a percentage of total potential output given the available
capacity. Capacity utilization providesinsight into the extent of excess or insufficient capacity in an industry, and
into the likelihood of investment in new capacity.

As shown in Figure 2A-4, capacity utilization fluctuated sharply in all three profiled segments over the analysis
period. Capacity utilization increased between 1989 and 1994, and then fell sharply in 1995. This sharp drop
resulted from an effort to reduce inventories, which began rising in 1995 in response to low demand and
oversupply (McGraw-Hill, 2000). Asinventories were sold off and global economic activity strengthened,
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capacity utilization began to rise again in 1996, peaked in 1997, and again declined in 1998 due to reduced
demand from the Asian market (S& P, 2001c). With the global economic slowdown starting in 2000, paper
producers were forced to implement production cutbacks and downtime to prevent oversupply from further
depressing prices. Asaresult, utilization rates fell farther in 2000 and 2001 to values bel ow those observed in the
prior decade. At the same time, overall capacity contracted as companies permanently closed less efficient
facilities. By 2004, capacity utilization in the Paperboard Mills and Pulp Mills industry segments had returned to
its 1990 level, while capacity utilization in the Pulp Millsindustry segment increased between 2001 and 2002 and
remained relatively constant over 2003 to 2004.

In the second half of the 2000s decade, capacity utilization rose substantially for paperboard and pulp mills
previous to the economy collapse in 2008. During this same period, capacity utilization for paper mills fluctuated,
but remained fairly low. Producers of many grades curtailed production and capacity in those categories suffering
from overcapacity in an effort to improve the bal ance between supply and demand (S& P, 2010b). U.S. paper and
paperboard capacity edged down 0.8 percent in 2008 to 96.3 million tons, and declined 7.3 percent cumulatively
since its 2000 peak level (AF&PA, 2009). Boxboard and containerboard producers currently have experienced
increasing excess capacity, but still below 2001 to 2003 levels. The market pulp and printing and writing papers
sectors have also experienced relatively high levels of excess capacity/low capacity utilization, but thisis
expected to be remedied by recovery from the economic recession. For the struggling newsprint industry, capacity
rationalization has been able to keep supply and demand in balance, but further cutbacks are expected (McNuitt,
2009).

Overal, total paper and paperboard capacity is dated to expand by 0.3 percent in both 2010 and 2011, with
uncoated mechanical paper, tissue paper, linerboard, corrugating medium, and market pulp being forecast asthe
most successful product grades (AF&PA, 2009).
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Figure 2A-4: Capacity Utilization Rate (Fourth Quarter) for Pulp and Paper Industry®®

100

K4
mi-w
o AN

95 | TSNy

pooas AW N

0_,:‘ \.k"‘ LS
90 - . d A

A
85

80 Voo

rou
4

75 T T T T T T T T T T T T T T T T T T
B R R R R R R R R R RN RN N DN NN DNDNN
[(e] o O o O o O (e} o O o o o o O o O o O o
(e} [l N w N o1 (o) ~ o5} (e} [l N w a1 (o) ~ o5}
- - -&-- - Paperboard Mills (3C to NAICS ——e— Paperboard Mills (NAICS322130)
---A--- Pulp Mills (SCto NAICS —&— Pulp Mills (NAICS322110)
---m- - - Paper Mills(SCto NAICS — = Paper Mills (NAICS32212)

a. Before 1997, the Department of Commerce compiled datain the SIC system; since 1997, these data have been compiled in the North American Industry
Classification System (NAICS). For thisanalysis, EPA converted the SIC classification data to the NAICS code classifications using the 1997 Economic
Census Bridge Between SIC and NAICS.

b. Before 2007, U.S. Census sampled every industry in a specific NAICS6. Beginning in 2007, U.S. Census only sampled certain industries within any
NAICSE, and therefore, the data collected before 2007 cannot be directly compared to the data collected in 2007 and beyond.

Source:  U.S DOC, Survey of Plant Capacity 1989-2006. 2007-2009 data was obtained from the Census Bureau, however the data do not
meet the criteria outlined in the Census Bureau’s Satistical Quality Sandard: Releasing Information Products. Data isincluded here for
completeness asit is the only data available for Capacity Utilization for these years.

2A.2 Structure and Competitiveness

The Paper and Allied Products industry companies range in size from large corporations having billions of dollars
of sales, to small producerswith revenue afraction of the size of the large producers. Because all Paper and Allied
Products companies use the same base materialsin their production, most manufacture more than one product. To
escape the extreme price volatility of commodity markets, many smaller manufacturers have differentiated their
products by offering value-added grades. The smaller markets for value-added products make this avenue less
availableto the larger firms (S& P, 2001c).

The Paper and Allied Products industry consolidated through mergers and acquisitions and has closed older mills
during the last two decades as away to improve profitsin amature industry. About six percent of North American
containerboard capacity was shut down (most were on a permanent basis) in late 1998 and early 1999. Companies
were reluctant to invest in any major new capacity, which might result in excess capacity (S&P, 2001c). In 1999,
new capacity additionsin the Paper and Allied Products industry were at their lowest level of the past ten years
(Pponline.com, 2000); this caution in adding to capacity has continued through the 2000 to 2010 decade. Another
problem for the industry is the increasing capacity being brought onlinein foreign countries, which could result in
higher U.S. import levels and increased competition for U.S. products in export markets (S& P, 2004a). U.S. mills
have responded to this increased foreign competition by cutting capacity and retiring obsol ete equipment and,
with help from private equity investors, have succeeded in constraining supply and improving average product
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quality, hoping to improve long-term returns. Moreover, the devaluation of the dollar over the last three years has
made domestic paper products more affordabl e than foreign goods (Great American Group, 2009).

Major mergers in the most recent decade include International Paper’ s acquisition of Champion International in
2000 and Union Camp in 1999, Georgia-Pacific’' s takeover of Fort James Corp. (itself a 1997 combination of
James River and Fort Howard), Weyerhaeuser’ s acquisition of Willamette Industries Inc., the merger of Mead and
Westvaco, and Temple-Inland’ s takeover of Gaylord Container (S& P, 2001c, 2004b).

2A.2.1 Firm size

For thisindustry, the Small Business Administration defines a small firm as having fewer than 750 employees.
The size categories reported in the Statistics of U.S. Businesses (SUSB) do not correspond with the SBA size
criteria, therefore preventing precise use of the SBA size threshold in conjunction with SUSB data. The SUSB
data presented in Table 2A-8 show the following size distribution in 2006:

» 20 of 31 (65 percent) firmsin the Pulp Mills segment had less than 500 employees. Therefore, at least 65
percent of firmswere classified as small. These small firms owned 22 facilities, or 50 percent of all
facilities in the segment.

» 143 of 193 (74 percent) firmsin the Paper Mills segment had less than 500 employees. These small firms
owned 149, or 43 percent of all Paper Mills.

» 55 of 87 (63 percent) firmsin the Paperboard Mills segment had less than 500 employees. Therefore, at
least 63 percent of paperboard mills were classified as small. These firms owned 57, or 28 percent of all
Paperboard Mills.

An unknown number of the firms with more than 500 employees have less than 750 employees, and would
therefore also be classified as small firms. Table 2A-8 below shows the distribution of firms and facilities for each
profiled segment by employment size of the parent firm.

Table 2A-8: Number of Firms and Facilities by Size Category for Profiled Paper and Allied Products
Segments in 2006

Employment Size Pulp Mills Paper Mills Paperboard Mills
Categor No. of Firms No. of No. of Firms No. of No. of Firms No. of
egory ' Facilities : Facilities : Facilities
0-19 10 10 58 58 18 18
20-99 6 6 42 42 19 20
100-499 4 6 43 49 18 19
500+ 11 22 50 199 32 148
Total 31 44 193 348 87 205

Source:  U.S. DOC, Satistics of U.S. Businesses, 2006.

2A.2.2 Concentration ratios

Concentration is the degree to which industry output is concentrated in afew large firms. Concentration is
closely related to entry barriers, with more concentrated industries generally having higher barriers.

The four-firm concentration ratio (CR4) and the Herfindahl-Hirschman Index (HHI) are common measures of
industry concentration. The CR4 indicates the market share of the four largest firms. For example, a CR4 of 72
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percent means that the four largest firms in the industry account for 72 percent of the industry’s total value of
shipments. The higher the concentration ratio, the less competition thereisin the industry, other things being
equal 3An industry with a CR4 of more than 50 percent is generally considered concentrated. The HHI indicates
concentration based on the largest 50 firms in the industry. It is equal to the sum of the squares of the market
shares for the largest 50 firms in the industry. For example, if an industry consists of only three firms with market
shares of 60, 30, and 10 percent, respectively, the HHI of thisindustry would be equal to 4,600 (60° + 30° + 10°7).
The higher the index, the fewer the number of firms supplying the industry and the more concentrated the
industry. Based on the U.S. Department of Justice's guidelines for evaluating mergers, markets in which the HHI
is under 1000 are considered unconcentrated, markets in which the HHI is between 1000 and 1800 are considered
to be moderately concentrated, and those in which the HHI isin excess of 1800 are considered to be concentrated.

Table 2A-9 shows that Pulp Mills have an HHI of 1,175, Paper Mills have an HHI of 721, and Paperboard Mills
have an HHI of 749 at 2002, the latest year for which concentration data. At these HHI levels, the Paper Mills and
Paperboard Mills segments are unconcentrated while the Pulp Mills segment is at the lower end of the moderately
concentrated range. all three industry segments appear relatively unconcentrated. With the majority of thefirmsin
thisindustry having relatively small market shares, this suggests limited potential for passing through to
customers any increase in production costs resulting from regulatory compliance.

The concentration ratios for the three profiled segments remained relatively stable between 1987 and 2002, with a
dlight upwards jump for Paper and Paperboard manufacturers between 1997 and 2002. The Pulp Mills segment
has the highest concentration of the three profiled segments, with a CR4 of 61 percent and aHHI of 1,175in
2002. Recent mergers and acquisitions have led to an increase in concentration in the Paper Mills and Paperboard
Mills segments. In the late 1990s, the top five U.S. firms controlled 38 percent of production capacity, with higher
concentrationsin individual product lines due to targeted consolidation and speciaization (Ince, 1999). The Paper
Mills and Paperboard Mills segments also account for most of the production of their primary products. The Pulp
Mills segment accounts for alower percentage of all pulp shipments, with pulp also commonly produced by
integrated Paper and Paperboard Mills.

As described previoudly, this period of consolidation in the Paper and Allied Products industry continued
throughout the second half of the decade. Containerboard producers have in particular gone through a period of
extensive restructuring resulting in a higher concentration of top producers (McNutt, 2009). When more current
industry concentration data become availablein late 2010/early 2011, the industry is likely to show higher
concentration levels than indicated by the 2002 data.

Note that the measured concentration ratio and the HHF are very sensitive to how the industry is defined. An industry with ahigh
concentration in domestic production may nonethel ess be subject to significant competitive pressures if it competes with foreign
producers or if it competes with products produced by other industries (e.g., plastics vs. aluminum in beverage containers).
Concentration ratios based on share of domestic production are therefore only one indicator of the extent of competitionin an
industry.
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Table 2A-9: Selected Ratios for Profiled Paper and Allied Products Segments, 1987, 1992, 1997, and 2002

SIC (§) or Total Concentration Ratios
NAICS (N) Y ear Number . . 20 Firm 50 Firm Herfindahl-Hirschman
Code of Firms | 4FIrM(CR4) | 8FIrm (CR8) | " cpag) (CR50) Index
S 2611 1987 26 44% 69% 99% 100% 743
1992 29 48% 75% 98% 100% 858
N 322110 1997 24 59% 86% 100% 100% 1,106
2002 21 61% 88% 100% 100% 1,175
S 2621 1987 122 33% 50% 78% 94% 432
1992 127 29% 49% 7% 94% 392
N 32212 1997 139 34% 55% 80% 94% 467
2002 187 50% 66% 81% 97% 721
S 2631 1987 91 32% 51% 77% 97% 431
1992 89 31% 52% 80% 97% 438
1997 81 34% 53% 82% 98% 485
N 322130 2002 80 49% 68% 88% 99% 749

Source:  U.S DOC, Economic Census, 1987, 1992, 1997, and 2002.

2A.2.3 Foreign trade
This profile uses two measures of foreign competition: export dependence and import penetration.

Import penetration measures the extent to which domestic firms are exposed to foreign competition in domestic
markets. Import penetration is calculated as total imports divided by total value of domestic consumption in that
industry: where domestic consumption equals domestic production plus imports minus exports. Theory suggests
that higher import penetration levels will reduce market power and pricing discretion because foreign competition
limits domestic firms' ability to exercise such power. Firms belonging to segments in which imports account for a
relatively large share of domestic sales would therefore be at arelative disadvantage in their ability to pass-
through costs because foreign producers would not incur costs as aresult of the Existing Facilities regulation. The
estimated import penetration ratio for the entire U.S. manufacturing sector (NAICS 31-33) for 2007 is 27 percent.
For characterizing the ability of industries to withstand compliance cost burdens, EPA judges that industries with
import ratios close to or above 27 percent would more likely face stiff competition from foreign firms and thus be
lesslikely to succeed in passing compliance costs through to customers.

Export dependence, calculated as exports divided by value of shipments, measures the share of a segment’s sales
that is presumed subject to strong foreign competition in export markets. The Proposed Existing Facilities Rule
would not increase the production costs of foreign producers with whom domestic firms must compete in export
markets. As aresult, firmsin industries that rely to a greater extent on export saleswould have less latitude in
increasing prices to recover cost increases resulting from regulation-induced increases in production costs. The
estimated export dependence ratio for the entire U.S. manufacturing sector for 2007 is 15 percent. For
characterizing the ahility of industries to withstand compliance cost burdens, EPA judges that industries with
export ratios close to or above 15 percent are at arelatively greater disadvantage in potentially recovering
compliance costs through price increases since export sales are presumed subject to substantial competition from
foreign producers.

Table 2A-10 presents trade statistics for the Pulp Mills and Paper and Paperboard Mills segments. Imports and
exports play amuch larger role in the Pulp Mills segment than for the other two segments. Import penetration and
export dependence levels for the Pulp Mills segment were an estimated 82 and 83 percent, respectively, in 2007.
Import penetration and export dependence ratios for the Paper and Paperboard Mills segments in 2007 were 15
and 10 percent, respectively. For Pulp Mills, the large share of domestic production that is exported and domestic
consumption served by importsimplies the industry faces significant foreign competition, limiting the industry’s
ability to pass through to customers any increase in production costs resulting from regulatory compliance. For
Paper and Paperboard Mills, both measures of foreign competition are well below the U.S. manufacturing
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averages estimated for 2007. Given just these measures, it would be reasonable to assume that these segments do
not face significant foreign competitive pressures, and would have more latitude in passing through to customers
any increase in production costs resulting from regulatory compliance. However, foreign pressureislikely to
increase as capacity in foreign countries, particularly China, continues to grow and exert pressure on the domestic
market (McNutt, Cenatempo & Kinstrey, 2004). In addition, as noted above, the HHI of the Paper Mills and
Paperboard Mills segmentsis 721 and 749 respectively, suggesting firms in these segments have small market
shares, which would curtail their ability to pass through any increase in production costs.

In the later part of the decade, U.S. tota Pulp, Paper, and Paperboard export growth outpaced imports, and this
trend continued in 2008. However, with astronger U.S. dollar in 2009, export growth could begin to slow down
(McNutt, 2009). The biggest growth in paper consumption is predicted to take place in Asia (excluding Japan).
This growth, driven largely by Indiaand China s rapidly increasing populations and devel oping markets, is
expected to rise dramatically in the next decade (Environmental Paper Network, 2007). In particular, China's
overall paper demand is projected to grow from approximately 60 million tonsin 2005 to 143 million in 2021
(RISI 2007). Thefive largest importers of U.S. paper and paperboard articles from 2004 through 2009 were
Canada, Mexico, Japan, China, and the United Kingdom (U.S. DOC 2009).
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Table 2A-10: Trade Statistics for Profiled Paper and Allied Products Segments (Millions, $2009)

Implied
Domestic Import Export
Year? Value of Imports | Value of Exports | Value of Shipments | Consumption® | Penetration® | Dependence®
Pulp Mills

1989 $4,952 $5,752 $10,131 9,331 53% 57%
1990 $4,544 $4,999 $9,486 9,031 50% 53%
1991 $3,346 $4,287 $7,825 6,884 49% 55%
1992 $3,198 $4,641 $7,839 6,396 50% 59%
1993 $2,805 $3,483 $6,009 5,331 53% 58%
1994 $3,327 $4,060 $6,634 5,901 56% 61%
1995 $5,246 $6,325 $9,322 8,243 64% 68%
1996 $3,621 $4,436 $7,277 6,462 56% 61%
1997 $3,512 $4,223 $4,237 3,526 100% 100%
1998 $3,241 $3,561 $4,018 3,699 88% 89%
1999 $3,387 $3,559 $3,939 3,767 90% 90%
2000 $4,247 $4,403 $4,583 4,427 96% 96%
2001 $3,313 $3,449 $3,922 3,786 88% 88%
2002 $2,922 $3,322 $4,208 3,808 7% 79%
2003 $3,134 $3,213 $4,538 4,460 70% 71%
2004 $3,436 $3,427 $4,646 4,655 74% 74%
2005 $3,470 $3,710 $4,439 4,198 83% 84%
2006 $3,524 $3,917 $4,526 4,133 85% 87%
2007 $3,959 $4,309 $5,196 4,846 82% 83%

Zﬁﬁgze;;gg_ 2007 -12.9% -13.8% -45.2% -46.3%

Total Percent

Change 2000 - 2007 -6.8% -2.2% 13.4% 9.5%

Average Annual

Growth Rate 1989 - -0.8% -0.9% -3.5% -3.6%

2007

Paper and Paperboard Mills

1989 $12,407 $5,005 $93,842 101,244 12% 5%
1990 $12,017 $5,579 $89,990 96,429 12% 6%
1991 $10,816 $6,407 $83,414 87,823 12% 8%
1992 $10,315 $6,569 $82,381 86,126 12% 8%
1993 $10,865 $6,377 $79,637 84,125 13% 8%
1994 $10,952 $7,190 $85,422 89,184 12% 8%
1995 $14,678 $9,269 $106,555 111,964 13% 9%
1996 $12,959 $9,050 $91,529 95,438 14% 10%
1997 $12,281 $8,309 $88,635 92,608 13% 9%
1998 $13,235 $7,806 $88,379 93,808 14% 9%
1999 $13,392 $7,441 $89,130 95,081 14% 8%
2000 $14,524 $8,084 $91,795 98,235 15% 9%
2001 $13,606 $7,034 $83,249 89,821 15% 8%
2002 $12,624 $5,769 $79,782 86,638 15% 7%
2003 $12,618 $5,738 $75,154 82,035 15% 8%
2004 $14,164 $6,015 $76,601 84,750 17% 8%
2005 $14,323 $6,574 $78,359 86,107 17% 8%
2006 $14,290 $6,835 $79,378 86,833 16% 9%
2007 $12,675 $7,512 $77,601 82,763 15% 10%

E‘r’ggze;ggg_ o7 | 55% 34.7% -13.8% -14.2%

E?}ﬁgﬁgg%‘_ ooy | 127% 7.1% -155% -15.8%

Average Annual

Growth Rate 1989 - 0.3% 1.8% -0.9% -0.9%

2007
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a. Before 1997, data were compiled in the SIC system; since 1997, these data have been compiled in the North American Industry Classification System

(NAICS). For this analysis, EPA converted the SIC classification data to the NAICS code classifications using the 1997 Economic Census Bridge Between
SIC and NAICS.

b. Calculated by EPA as shipments + imports - exports.

c. Calculated by EPA asimports divided by implied domestic consumption.
d. Calculated by EPA as exports divided by shipments.

Source:  U.S. International Trade Commission, 1989-2007.

As shown in Figure 2A-5, the value of imports and exports peaked in the mid-1990s, before dropping and
rebounding in 2000. As expected, values of both dropped again in 2001 and 2002, as the global economy fell into
recession. Imports and exports grew steadily from 2003 to 2007 within the Pulp Millsindustry segment, while the

Paper and Paperboard industry segments turned increasingly towards exporting product and showed a slight
decrease in imports.
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Figure 2A-5: Value of Imports and Exports for Profiled Paper and Allied Products Segments
(millions, $2009)?
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a. Before 1997, the Department of Commerce compiled datain the SIC system; since 1997, these data have been compiled in the North American Industry
Classification System (NAICS). For thisanalysis, EPA converted the SIC classification data to the NAICS code classifications using the 1997 Economic
Census Bridge Between SIC and NAICS.

Source:  U.S. International Trade Commission, 1989-2007.
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2A.3 Financial Condition and Performance

Financial performance in the Paper and Allied Products industry is closely linked to macroeconomic cycles, both
in the domestic market and those of key foreign trade partners, and the resulting levels of demand. Many pulp
producers, for example, were not very profitable during most of the 1990s as chronic oversupply, cyclica
demand, rapidly fluctuating operating rates, sharp inventory swings, and uneven world demand plagued the global
pulp market for more than a decade (Stanley, 2000). The ability of Paper and Allied Products industry
manufacturers to withstand recession and react to changing global economic conditions will be critical in the
coming years.

Net Profit Margin is calculated as after-tax income before nonrecurring gains and |osses as a percentage of sales
or revenue, and measures profitability, as reflected in the conventional accounting concept of net income. Over
time, the firms in an industry, and the industry collectively, must generate a sufficient positive profit margin if the
industry isto remain economically viable and attract capital. Y ear-to-year fluctuationsin profit margin stem from
several factors, including: variations in aggregate economic conditions (including international and U.S.
conditions), variations in industry-specific market conditions (e.g., short-term capacity expansion resulting in
overcapacity), or changes in the pricing and availability of inputs to the industry’ s production processes (e.g., the
cost of energy to the pulp and paper process). The extent to which these fluctuations affect an industry’s
profitability, in turn, depends heavily on the fixed vs. variable cost structure of the industry’s operations. In a
capital intensive industry such as the Paper and Allied Products industry, the relatively high fixed capital costs as
well as other fixed overhead outlays, can cause even small fluctuations in output or prices to have alarge positive
or negative affect on profit margin.

Return on Total Capital is calculated as annual pre-tax income divided by the sum of current portion of long-
term debt due in 1 year or less, long-term debt due in more that 1 year, all other noncurrent liabilities and total
stockholders' equity (total capital). This concept measures the total productivity of the capital deployed by afirm
or industry, regardless of the financial source of the capital (i.e., equity, debt, or liability element). Assuch, the
return on total capital provides insight into the profitability of abusiness assetsindependent of financial structure
and isthus a“purer” indicator of asset profitability than return on equity. In the same way as described for net
profit margin, the firmsin an industry, and the industry collectively, must generate over time a sufficient return on
capital if the industry isto remain economically viable and attract capital. The factors causing short-term variation
in net profit margin will aso be the primary sources of short-term variation in return on total capital.

Figure 2A-6 below shows trends in net profit margins and return on total capital for the Paper and Allied Products
industry between 1989 and 2008. The figure shows considerable volatility in the trend. Profitability and return on
capital declined steadily between 1988 and 1993, reflecting oversupply in world markets and decreasing
shipments from U.S. producers (McGraw-Hill, 2000). By the mid-1990s, financia performance peaked as
demand rebounded, but weakened again in 1997 and 2001, reflecting slower growth in both the U.S. and the
world economy. Coupled with overproduction in the U.S. and global markets, these factors led to deteriorating
financial performance during these years. However, both net profit margins and return on capita improved
gradually from 2004 to early 2007. Since 2007, though, the industry’ s financial performance has declined
significantly owing to the current recession. Despite many significant obstacles, experts expect that demand for
Paper and Allied Products will reach 21.8 million tonsin 2011, and that high value-added products will lead
growth in this segment as companies search for profit-earning ways to differentiate their product (Great American
Group, 2009).

During the entire decade, total shareholder returns for the Paper and Allied Products industry, indexed to year
2001, performed at a higher level than the S& P 500 index. However, a the start of the recession in 2008, total
shareholder returns began falling quickly back to S& P 500 levels. Ten of the largest public US-based forest and
paper companies posted earnings of US $1.2 billion in the third quarter of 2008. All but two companies posted
positive or improved earnings, reflecting an estimated US $1.1 billion of tax credits for the use of black liquor as
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abiofuel to generate energy (Pricewaterhouse Coopers, 2009). And the overall outlook for financial performance
in the near future looks promising given that during 2009, the paper products sub-industry index rose 134.4
percent compared to a 24.3 percent increase for the S& P 1500 index (S& P 2010). Industry analysts believe
pricing levels will increase modestly in the future due to gradually improving economic activity and employment,
but it is uncertain how long-term demand for some paper categories will evolve over time.

Figure 2A-6: Net Profit Margin and Return on Capital for Paper and Allied Products
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Source:  Quarterly Financial Report, 1988-2008; U.S. Census Bureau.

2A.4 Facilities Operating Cooling Water Intake Structures

Point source facilities that use or propose to use a cooling water intake structure that withdraws cooling water
directly from a surface waterbody of the United States are potentially subject to Section 316(b) of the Clean Water
Act. In 1982, the paper and allied products industry withdrew 534 billion gallons of cooling water, accounting for
approximately 0.7 percent of total industrial cooling water intake in the United States. The industry ranked 5" in
industrial cooling water use, behind the el ectric power generation industry, and the chemical, primary metals, and
petroleum industries (1982 Census of Manufactures).

This section provides information for facilitiesin the profiled paper and allied products segments within the scope
of the regulatory options. Existing facilities that meet all of the following conditions are potentially subject to
regulation:

» Useacooling water intake structure or structures, or obtain cooling water by any sort of contract or
arrangement with an independent supplier who has a cooling water intake structure; or their cooling water
intake structure(s) withdraw(s) cooling water from waters of the United States, and at |east twenty-five
(25) percent of the water withdrawn is used for contact or non-contact cooling purposes,

» HaveaNationa Pollutant Discharge Elimination System (NPDES) permit or are required to obtain one;
and

» Meet the applicability criteriafor regulatory anaysis options in terms of design intake flow (i.e., 2 MGD).
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The regulatory analysis options a so cover substantial additions or modifications to operations undertaken at such
facilities. EPA identified the set of facilities that were estimated to be potentially subject to the 316(b) Existing
Facilities regulation based on a minimum applicability threshold of 2 MGD; this section focuses on these facilities

in the profiled paper and alied products s;egments.5

2A.4.1 Waterbody and Cooling System Type

Table 2A-11 reports the distribution of facilitiesin the profiled paper and alied products segments that are
potentially subject to the existing facilities regulation by type of waterbody and cooling water intake system. The
tables show that most of the facilities have either a once-through system or employ a combination of a once-
through and closed system.

Table 2A-11: Number of Facilities Estimated Subject to the 316(b) Existing Facilities Regulation by
Waterbody Type and Cooling Water Intake System for the Profiled Paper and Allied Products Segments

Recirculating Combination Once-Through Other
Waterbody Type No. % of Total No. % of Total No. % of Total No. % of Total | Total
Estuary/Tida River 0 0% 0 0% 6 5% 0 0% 6
Ocean 0 0% 0 0% 0 0% 0 0% 0
L ake/Reservoir 0 0% 6 15% 6 5% 11 33% 23
Freshwater River/ Stream 29 100% 35 85% 105 85% 19 58% 188
Great Lake 0 0% 0 0% 6 5% 3 9% 9
Total® 29 13% 41 18% 122 54% 33 14% 225

Based on technica weights (See Appendix 3.A).
a. Individual numbers may not add up to total due to independent rounding.
Source:  U.S EPA, 2000; U.S EPA analysis, 2010.

2A.4.2 Facility Size

All of the pulp and paper facilities anayzed are relatively large, with no facilities employing fewer than 100
people. Figure 2A-7, shows the number of facilitiesin the profiled pulp and paper segments potentially subject to
the regulation by employment size category for each primary analysis option.

EPA applied sample weights to the sampled facilities to account for non-sampled facilities and facilities that did not respond to the
survey. For more information on EPA’s 2000 Section 316(b) Industry Survey, please refer to the Information Collection Request (U.S.
EPA, 2000).
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Figure 2A-7: Number of Facilities Estimated within Scope of the 316(b) Existing Facilities Regulation by
Employment Size for Profiled Paper and Allied Products Segments
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Source:  U.S EPA, 2000; U.S EPA analysis, 2010.

2A.4.3 Firm Size

EPA

used the Small Business Administration (SBA) small entity size standards to determine the number of

facilitiesin the three profiled paper segments that are owned by small firms. Firmsin thisindustry are considered
small if they employ fewer than 750 people. EPA estimates that 28 small entity-owned facilities and 187 large
entity-owned facilities in the Paper and Allied Products Segment are potentially subject to the 316(b) Existing
Facilities regulation.
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2B  Profile of the Chemicals and Allied Products Industry

2B.1 Introduction

EPA’s Detailed Industry Questionnaire, hereafter referred to as the DQ, identified 13 four-digit SIC codesin the
Chemical and Allied Products Industry (SIC 28) with at least one existing facility that operates a CWIS, holds a
NPDES permit, withdraws at |east two million gallons per day (MGD) from awater of the United States, and uses
at least 25 percent of itsintake flow for cooling purposes (facilities with these characteristics are hereafter referred
to as “facilities potentially subject to the 316(b) Existing Facilitiesregulation” or “in-scope facilities’). For this
analysis, EPA identified asix-digit NAICS code for each of these potential facilities using the information from
DQ and public sources (see Appendix 3.C: Conversion the Data from Standard Industrial Classification (SC) to
North American Industry Classification System (NAICS)). Asthe result of this mapping, EPA identified 15 6-digit
NAICS codes in the Chemicals and Allied Products manufacturing industry (NAICS 325).

For each of the 15 NAICS codes, Table 2B-1, following page, provides a description of the industry segment, a
list of primary products manufactured, the total number of the DQ respondents (weighted to represent a national
total of facilities that hold a NPDES permit and operate cooling water intake structures), and the number of
facilities estimated to be potentially subject to Proposed 316(b) Existing Facilities Regulation based on the
minimum withdrawal threshold of 2 MGD (see Chapter 1: Introduction for more details on the Rule applicability
criteria).
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Table 2B-1: Phase lll Facilities in the Chemicals and Allied Products Industry (NAICS 325)

NAICS D NAICS Important Products Manufactured Number of In-Scope
escription Facilities”
Basic Chemicals (NAICS 3251XX)
325110 Petrochemical mfg | Acyclic hydrocarbons such as ethylene, propylene, and butylene and cyclic 13
aromatic hydrocarbons such as benzene and toluene made from refined
petroleum or liquid hydrocarbons.
325120 Industrial gasmfg | Industrial organic and inorganic gases in compressed, liquid, and solid forms. 4
325131 Inorganic dye & Inorganic dyes and pigments such as antimony, copper, lead, and titanium 9
pigment mfg based pigments.
325181 Alkalies & Alkalies such as chlorine, sodium, and hydroxide using an electrolysis process. 20
chlorine mfg
325188 All other basic Basic inorganic chemicals except industrial gases, inorganic dyes and pigments, 32
inorganic chemical | akaliesand chlorine, and carbon black.
mfg
325199 All other basic Basic organic chemical products, (except aromatic petrochemicals, industrial 38
organic chemical gases, synthetic organic dyes and pigments, gum and wood chemicals, cyclic
mfg crudes and intermediates, and ethyl alcohal).
Total Basic Chemicals 116
Resins and Synthetics (NAICS 3252XX)
325211 Plastics material & | Resins, plastics materials, and nonvul canizable thermoplastic el astomers and 24
resin mfg mixing and blending resins on a custom basis; noncustomized synthetic resins.
325221 Cédlulosic organic | Cellulosic (i.e. rayon and acetate) fibers and filaments in the form of 1
fiber mfg monofilament, filament yarn, staple, or tow.
325222 Noncellulosic Noncellulosic (i.e. nylon, polyolefin, and polyester) fibers and filamentsin the 9
organic fiber mfg form of monofilament, filament yarn, staple, or tow.
Total Resinsand Synthetics 35
Pesticides and Fertilizers (SIC 3253XX)
325311 Nitrogenous Nitrogenous fertilizer materials and mixing ingredientsinto fertilizer; fertilizer 9
fertilizer mfg from animal or sewage waste.
325312 Phosphatic Phosphatic fertilizer material and phosphatic material mixed into fertilizer. 1
fertilizer mfg
Total Pesticides and Fertilizers 10
Phar maceuticals (3254XX)
325411 Medicina & Uncompounded medicinal chemicals and their derivatives (i.e. generally for use 2
botanical mfg by pharmaceutical preparation manufacturers); grading, grinding, and milling
uncompounded botanicals.
325412 Pharmaceutical In-vivo diagnostic substances and pharmaceutical preparations (except 6
preparation mfg biological) intended for internal and external consumption in dose forms, such
as ampoules, tablets, capsules, vids, ointments, powders, solutions, and
suspensions.
Total Phar maceuticals 8
Other Chemical Segments’
325611 Soap & other Soaps and other detergents, such as laundry detergents, dishwashing detergents, 4
detergent mfg toothpaste gels, tooth powders, and natural glycerin.
325998 All other Chemical products excluding basic chemicals, resins, and synthetic rubber; 9
miscellaneous cellulosic and noncellulosic fiber and filaments; pesticides, fertilizers, and other
chemical product agricultural chemicals; pharmaceuticals and medicines; paints, coating and
& preparation mfg | adhesives; soap, cleaning compounds, and toilet preparations; printing inks;
explosives; custom compounding of purchased resins; and photographic films,
paper, plates, and chemicals.
Total Other 13
Total Chemicalsand Allied Products (NAICS 325)
Total NAICS Code 325 | 179

a. Number of weighted detailed questionnaire survey respondents.

b. Individual numbers may not add up due to independent rounding.
c¢. Not included in analysis.
Source: U.S. DOC Economic Census, 2007. Executive Office of the President, 1987; U.S. EPA 2000; U.S. EPA analysis, 2010.
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As shown in Table 2B-1, EPA estimates that, out of an estimated total of 6,945° facilities with a NPDES permit
and operating cooling water intake structures in the Chemicals and Allied Products Industry (NAICS 325), 179
(or 3 percent) would be subject to the 316(b) Proposed Existing Facilities Rule. The total value of shipmentsfor
the Chemicals and Allied Products Industry from the 2007 Economic Censusis $494.0 billion ($2009). Value of
shipments, a measure of the dollar value of production, was selected for the basis of this estimate. Because the
DQ did not collect value of shipments data, these data were not available for in-scope facilities. Tota revenue, as
reported on the DQ, was used as a close approximation for value of shipments for these facilities. EPA estimated
the total revenue of facilities expected to be subject to regulation to be $74.8 billion ($2009). Therefore, EPA
estimates that 15 percent of total production in the chemical industry occurs at facilities estimated to be subject to
regulation under the 316(b) Proposed Existing Facilities Rule.

The DQ responses indicate that four chemical segments account for a significant majority of the Chemicals and
Allied Productsindustry facilities subject to the 316(b) Proposed Existing Facilities Regulation: (1) Basic
Chemicals (including NAICS codes 325110, 325120, 325131, 328181, 325188, 325199); (2) Resins and
Synthetics (including NAICS codes 325211, 325221, and 325222); (3) Pesticides and Fertilizers (including
NAICS codes 325311 and 325312); and (4) Pharmaceuticals (including NAICS codes 325411, and 325412). This
profile therefore provides detailed information for these four industry segments.

Table 2B-2 on the following page provides the cross-walk between NAICS codes and SIC codes for the profiled
chemical NAICS codes. The table shows that some NAICS code industry segments have 1 to 1 relationships to
SIC codes, while the other NAICS codes in the four profiled chemical segments correspond to two SIC codes.

5 Thisestimate of the number of facilities potentially subject to regulation is based on the universe of facilities that received the 1999
screener questionnaire.
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Table 2B-2: Relationship between NAICS and SIC Codes for the Chemicals and Allied Products Industry
(2007)

Sales,
Shipments, or
# of Receipts
NAICS Establishmen| (Millions; # of
Code NAICS Description SIC Code SIC Description ts $2009) Employees
Basic Chemicals
325110 |Petrochemical manuf-g 2865  [Cydliccrudes & intermediates 56 $80,262 9,257
2869 |Industrial organic chemicals, n.e.c.
325120 [Industrial gas manuf-g 2869 Industrial organic chemicals, n.ec. 576 $9,863 11,446
2813  |Industrial gases

Inorganic dye and pigment 2816 [Inorganic pigments
325131 manuf-g 2819 |Industrial inorganic chemicals, n.e.c. % $5,880 7,606
328181 |Alkalies & chlorine manuf-g 2812 |Alkdies & chlorine 49 $6,584 6,364
325188 All other inorganic chemical 2819 Industr!al morggnlc chemlcds, n.ec. 631 $23503 35,801

manuf-g 2869 (Industria organic chemicals, n.e.c.
375199 IAll other organic chemical 2869 Indust.rlal organic Fhanlcals, n.e.c. 818 $84.743 70,602

manuf-g 2899  |Chemical preparations, n.e.c.

Resins and Synthetics
325211 E']zfl;%mate" al & resin 2821  [Plastics materials & resins 1,059 $88,085 71,216
325221 ﬁ‘;']ﬂ'fo;‘c organic fiber 2823 |Cellulosic manmade fibers 15 $957 1,353
325220 r’:‘qgﬂﬁfef'g”'os‘c organicfiber | »e54  lorganic fibers, noncellulosic 109 $7,196 14,684
Phar maceuticals
325311 g"”oge”"”Sfe“'“zer manuf-l 5673 INitrogenous fertilizers 156 $5,700 3,920
325312 |Phosphatic fertilizer manuf-g| 2874  |Phosphatic fertilizers 80 $6,694 6,264
Pesticides and Fertilizers

325411 m;?:l?.gd & botanica 2833 |Medicinals & botanicals 399 $11,476 23,848

Pharmaceutical preparation 2834  |Pharmaceutical preparations
325412 manuf-g 5835 |Diagnostic substances 963 $145,245 159,420

Source:  U.S. DOC Economic Census, 2007.

2B.2 Summary Insights from this Profile

A key purpose of this profileisto provide insight into the ability of chemicals firmsto absorb compliance costs
under the Proposed 316(b) Existing Facilities Rule without material adverse economic/financial effects. The
industry’ s ability to withstand compliance costs is primarily influenced by two factors: (1) the extent to which the
industry may be expected to shift compliance costs to its customers through price increases, and (2) the financia
health of the industry and its general business outlook.

2B.2.1 Likely Ability to Pass Compliance Costs Through to Customers

As reported in the following sections of this profile, the chemicalsindustry has avariable level of concentration,
with some industry segments exhibiting relatively low concentration while others show somewhat higher
concentration. Regardless of the domestic industry concentration level and itsimplications for market power, the
U.S. Chemicals and Allied Products industry faces increasing competitive pressure from abroad, which
substantially limits any apparent ability of firmsto pass a significant portion of their compliance-related costs
through to customers. In addition, the relatively low share of total industry output that is estimated subject to the
regulation under each analysis option also diminishesafirms' ability to shift compliance costs to customers. For
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these reasons, in its analysis of regulatory impacts for the chemicalsindustry, EPA judges that complying firms
would be unable to pass compliance costs through to customers; i.e., complying facilities must absorb all
compliance costs (see following sections, Appendix 3: Cost Pass-Through Analysis, and Chapter C3: Economic
Impact Analysis for Manufacturers, for further information).

2B.2.2 Financial Health and General Business Outlook

Over the last two decades, the Chemicals and Allied Products industry, like other U.S. manufacturing industries,
has experienced arange of economic/financial conditions and a number of substantial challenges. In the early
1990s, the domestic Chemicals and Allied Products industry was affected by reduced U.S. demand asthe
economy entered a recessionary period. Although domestic market conditions improved by mid-decade, weakness
in Asian markets, along with other domestic economic factors, dealt a serious blow to the chemicalsindustry in
1998. A significant drop in demand for Chemicals and Allied Products during the economic recession of the early
2000s resulted in record low capacity utilization and a significant drop in capital expenditures. All profiled
Chemicals and Allied Products Industry segments except Pharmaceuticals saw significant declinesin exports,
imports, value of shipments as well as value added. Asthe U.S. economy began to recover, the domestic
Chemicals and Allied Products industry saw continuous improvements in demand levels and consequent
improvement of financial performance during 2003 to 2005. By 2007, value of shipments significantly grew,
prices were at record highs, and labor productivity increased, with the Pharmaceuticals industry segment
performing especially well. Beginning in 2008, the Chemicals and Allied Products industry faced a substantial
drop in demand due to the economic recession. This economic downturn forced firmsin the Chemicals and Allied
Products industry to realign their research and devel opment capabilities, marking a shift in companies long-term
strategies and prompting them to identify growth opportunities in areas such as energy, food and water (Jagger,
2009). With firms using this downturn as an opportunity for growth and innovation, the Chemicals and Allied
Products industry should be able to withstand additional regulatory compliance costs without a materia financial
impact.

2B.3 Domestic Production

The U.S. Chemical and Allied Products industry includes alarge number of companies that, in total, produce
more than 70,000 different chemical products. These products range from commodity materials used in other
industries to finished consumer products such as soaps and detergents. The industry accounts for over $630 billion
of total manufacturing value added (Bassi and Y udken, 2009).

The Chemical and Allied Products industry as awhole is highly energy-intensive. Thisis especiadly the case for
basic chemicals as well as certain speciaty chemica segments (e.g., industrial gases). The industry relies upon
energy inputs not only for fuel and power for its operations, but also as raw materials in the manufacturing of
many of its products. For example, oil and natural gas are raw materias (termed “feedstocks”) for the
manufacture of organic chemicals. However, various technology devel opments throughout the years have allowed
the industry to become less energy intensive; the U.S. chemical industry has reduced its fuel and power energy
consumed per unit of output by 53 percent since 1974 (ACC, 2009).

2B.3.1 Output

Figure 2B-1 shows constant dollar value of shipments and value added for the four profiled Chemicals and Allied
Products industry segments between 1988 and 2007.” Value of shipments and val ue added are two common
measures of manufacturing output. Change in these values over time provides insight into the overall economic
health and outlook for an industry. Value of shipmentsisthe sum of receipts earned from the sale of outputs; it

" Termshighlighted in bold and italic font are further explained in the glossary.
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indicates the overall size of amarket or the size of afirmin relation to its market or competitors. Value added,
defined as the difference between the value of shipments and the value of inputs used to make the products sold,
measures the value of production activity in a particular industry.

Figure 2B-1 shows that between 1988 and 1993, the Basic Chemicals segment experienced a slight decreasein
both value of shipments and value added, followed by volatility through 1998. The mid 1990s were marked by
increased competition in the global market for petrochemicals, which comprise alarge portion of basic chemical
products. The increased competition stems from the considerable capacity expansions for these products seen in
devel oping nations during that time (McGraw-Hill, 2000). Both value of shipments and value added declined in
2001 as the Basic Chemicals segment faced decreased demand due to the economic slowdown, but have risen
significantly and continuously since then. In 2007, value of shipments was nearly double the 2001 value and value
added reached peak levels.

The profiled Resins and Synthetics, and Pesticides and Fertilizers segments remained more stable during 1988
through 2007 than the Basic Chemicals segment. In the early 1990s, domestic producers benefited from the
relatively weak dollar, which made U.S. products more competitive in the global market. During the later part of
the 1990s, the strength of the U.S. economy bol stered domestic end-use markets, offsetting the effect of reduced
U.S. export sales, which resulted from increased global competition and a strengthened dollar (McGraw-Hill,
2000). The globa economic slowdown that began in 2000 |ed to decreased production, in particular, of chemical
goods that are used in the production processes of other industries, notably steel, apparel, textiles, forest products,
and technology. During 2002 through 2007, the value of shipments and value added of both the Resins and
Synthetics and Pesticides and Fertilizers segments remained relatively stable.

Out of four profiled industry segments, the Pharmaceuticals segment saw the least volatility. Vaue of shipments
and value added in the Pharmaceuticals segment has been nearly steadily increasing since 1988, reaching peak
levelsin 2006.

Overadl, the Chemicals and Allied Products industry continues to be a strong contributor to the U.S. economy,
growing more than 150 percent over the past two decades. The composition of the industry, however, has changed
over time, with increasing emphasis being placed on high-technology fields such as pharmaceuticals,
biotechnology, and advanced materials. The recent recession caused declines in industry-wide output save for the
profiled Pharmaceuticals segment. However, this downturn is motivating companies to seek new ways to grow
and realign research and devel opment capabilities to seek new growth opportunities in renewable energy and food
production, for example. Industry analysts predict that annual production in the Chemicals and Allied Products
industry will rise around 3 percent in 2010, and prices are expected to increase, especially for soda ash makers
and caustic soda producers (S& P, 2010a). This should better position in-scope facilities in the Chemicals and
Allied Productsindustry to absorb compliance costs of the Proposed Existing Facilities Regulation.
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Figure 2B-1: Value of Shipments and Value Added for Profiled Chemicals and Allied Products
Industry Segments (millions, $2009)*
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a. Before 1997, the Department of Commerce compiled datain the SIC system; since 1997, these data have been compiled in the
North American Industry Classification System (NAICS). For thisanalysis, EPA converted the NAICS classification datato the SIC
code classifications using the 1997 Economic Census Bridge Between NAICSand SIC.
Source:  U.S DOC, 1988-1991, 1993-1996, 1998-2001, 2003-2004, and 2005-2006 Annual Survey of Manufacturers; U.S. DOC,
1987, 1992, 1997, 2002, and 2007 Economic Census.

Table 2B-3 provides the Federal Reserve System'’ sindex of industrial production for the 4 profiled industry

segments, showing trends in production since 1990. Thisindex reflects total output in physical terms, whereas
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value of shipments and value added reflect the value of output in economic terms. Table 2B-3 shows varying
trends in the four segments since 1990, but sharp declines in productionin al segments except Pharmaceuticals
during 2000 through 2001. These declines were caused by the marked slowdown in the U.S. economy, which
affected demand in major chemical-using segments such as steel, apparel, textiles, forest products, and the
technology sectors (Chemical Marketing Reporter, 2001).

Between 1990 and 2009, the Basic Chemicals and Pesticides and Fertilizers segments experienced an overal
production decline of 1.5 and 16.3 percent, respectively. While production in the Basic Chemical s segment
changed little between 2000 and 2009, production in the Pesticides and Fertilizers segment dropped 10 percent.
Between 1990 and 2009, production in the Resins and Synthetics and Pharmaceutical s segmentsincreased 6.5 and
101.4 percent, respectively. During the last decade, however, while Resins and Synthetics segment saw a
relatively modest 13 percent decline, the Pharmaceutical s segment production increased drastically — more than
34 percent. Production in the Pharmaceuticals segment was the least affected by swings in overall economic
conditions and is expected to outgrow the other chemical segmentsin 2010 (C&EN, 2010).

Table 2B-3: Industrial Production Index for Chemicals and Allied Products Industry Segments
(Annual Averages)

Basic Chemicals® Resinsand Synthetics® | Pesticides and Fertilizers° Phar maceuticals’
Index Per cent Index Per cent Index Per cent Index Per cent

Y ear 2002=100 Change 2002=100 Change 2002=100 Change 2002=100 Change
1990 104.8 n/a 88.3 n/a 113.2 n/a 57.4 n/a
1991 100.2 -4.5% 86.3 -2.3% 109.4 -3.4% 61.4 6.9%
1992 101.3 1.2% 914 5.8% 114.0 4.2% 60.6 -1.3%
1993 97.4 -3.8% 92.2 1.0% 114.9 0.8% 60.8 0.3%
1994 98.3 0.9% 99.6 8.0% 114.8 -0.2% 63.1 3.9%
1995 98.2 -0.1% 100.2 0.6% 114.3 -0.4% 65.7 4.0%
1996 98.1 -0.1% 98.1 -2.1% 116.6 2.0% 69.6 6.0%
1997 105.5 7.6% 104.3 6.3% 121.0 3.8% 73.3 5.4%
1998 102.0 -3.4% 108.7 4.3% 1235 2.1% 79.7 8.7%
1999 107.0 4.9% 109.8 0.9% 111.3 -9.9% 82.9 4.0%
2000 103.3 -3.5% 107.7 -1.9% 105.1 -5.6% 86.2 4.0%
2001 92.9 -10.0% 97.2 -9.7% 96.7 -8.0% 92.7 7.6%
2002 100.0 7.6% 100.0 2.8% 100.0 3.4% 100.0 7.8%
2003 103.0 3.0% 98.1 -1.9% 104.8 4.8% 103.4 3.4%
2004 112.7 9.4% 102.8 4.8% 109.9 4.9% 104.0 0.6%
2005 114.4 1.5% 109.1 6.1% 114.4 4.1% 108.1 4.0%
2006 115.7 1.1% 107.8 -1.2% 121.8 6.5% 115.0 6.4%
2007 119.7 3.5% 108.6 0.7% 114.0 -6.4% 117.4 2.1%
2008 110.1 -8.0% 96.8 -10.9% 103.7 -9.0% 115.2 -1.9%
2009°¢ 103.3 -6.2% 94.0 -2.8% 94.8 -8.6% 115.6 0.4%

Total Percent

Change 1990- -1.5% 6.5% -16.3% 101.4%

2009

Total Percent

Change 2000- 0.0% -12.7% -9.9% 34.2%

2009

Average

Annual Growth -0.1% 0.3% -0.9% 3.8%

Rate

a. NAICS 3251.

b. NAICS 3252.

c. NAICS 3253

d. NAICS 3254

e. Average through 11/2009
Source:  Economagic, Federal Reserve, Board of Governors, 2009a.
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2B.3.2 Prices

The Producer Price Index (PPIl) measures price changes, by segment, from the perspective of the seller, and
indicates the overall trend of product pricing, and thus supply-demand conditions, within a segment.

Chemicals product prices fluctuate in large part as aresult of varying energy prices. For instance, basic
petrochemical's, which comprise the mgjority of organic chemica products and are a part of the Basic Chemicals
segment, depend heavily on energy commodities as inputs to the production process — energy input costs may
account for up to 85 percent of total product costs. The prices of natural gas and oil therefore influence the
production costs and the selling price for these products. High basic petrochemical prices affect prices for
chemical intermediate and final end products. The cyclical nature of market supply and demand conditions a so
significantly influence prices for commodity chemical products. Finaly, all analyzed chemicalsindustry segments
are characterized by large existing capital investments and production capacity, which can lead to fluctuationsin
pricesin response to imbalances in supply and demand.

Figure 2B-2 shows PPI for the profiled Chemicals and Allied Products Industry segments for 1987 through 2009.
All profiled segments except Pharmaceuticals saw some volatility during that time in response to changing
economic conditions, energy prices, and changes in operating processes. For instance, the price jump for the
Resins and Synthetics and Basic Chemicals segmentsin 2000 is the result of an increase in the price of natural
gas — feedstock for 70 percent of U.S. ethylene production (Chemical Marketing Reporter, 2001). Price increases
for Resins and Synthetics also reflected a shift by U.S. producers away from production of commodity resinsto
speciaty and higher value-added products (McGraw-Hill, 2000). Overall, during 1987 through 2008, selling
pricesincreased for all four profiled chemicalsindustry segments, especialy during the last decade. Asthe result
of the recent recession, prices for all profiled segments except Pharmaceuticals declined significantly in 2009 but
are expected to recover in 2010 (S& P, 2010a).

Figure 2B-2: Producer Price Indexes for Profiled Chemicals and Allied Products Industry Segments
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Source: BLS, 2009a.
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2B.3.3 Number of Facilities and Firms

According to Statistics of U.S. Businesses, the number of facilities in the Basic Chemicals segment remained
relatively stable between 1990 and 1997, followed by five consecutive years of decreasesin the number of
facilities. In 2003, however, the number of facilities increased again and remained flat for the next few years.
Overal, the Basic Chemicals segment experienced a 7.3 percent decline in the number of facilities over the 1990
to 2006 time period. The Resins and Synthetics and Pharmaceuticals segments saw overall increases of 50.7 and
41.2 percent, respectively in the number of facilities from 1990 to 2006. Above average increases in the number
of facilitiesin the Resins and Synthetics segment reported between 1993 and 1996 reflected growth in the demand
for plasticsin anumber of end-uses (McGraw-Hill, 2000). Table 2B-4 shows the downward trend in the number
of facilities since 1996 producing pesticides and fertilizer products. The recent increasing cost of feedstock
(largely crude oil) and other factorsincreasing production costs has led to consolidation and mergers of national

and multinational chemical companies (MBendi, 2010).

Table 2B-4: Number of Facilities for Profiled Chemicals and Allied Products Industry Segments

Basic Chemicals’

Resins and Synthetics’

Pesticides and Fertilizers©

Phar maceuticals®

Number of Per cent Number of Per cent Number of Per cent Number of Per cent

Year? Facilities Change Facilities Change Facilities Change Facilities Change
1990 2,181 n/a 601 n/al 227, n/al 933 n/a
1991 2,275 4.3% 621 3.3% 228 0.4% 962 3.1%
1992 2,261 -0.6% 555 -10.6% 251 10.1% 1,013 5.4%
1993 2,283 1.0% 600 8.1% 250 -0.4% 1,044 3.0%
1994 2,261 -0.9% 595 -0.8% 233 -6.8% 981 -6.0%
1995 2,234 -1.2% 659 10.8% 239 2.6% 1,005 2.4%
1996 2,152 -3.7%) 741 12.4% 252 5.4% 1,142 13.7%
1997 2,247 4.4% 705 -4.9% 215 -14.7% 1,190 4.2%
1998 2,157 -4.0% 677 -4.0% 221 2.8% 1,241 4.3%
1999 2,135 -1.0% 700 3.4% 222 0.5% 1,249 0.6%
2000 2,113 -1.0%, 714 2.0% 222 0.0%, 1,251 0.2%
2001 2,065 -2.3% 744 4.2% 223 0.5% 1,257 0.5%
2002 1,976 -4.3% 806 8.3% 207 -7.2% 1,244 -1.0%
2003 2,042 3.3% 907 12.5% 189 -8.7% 1,268 1.9%
2004 2,065 1.1% 905, -0.2% 193 2.1% 1,280 0.9%
2005 2,021 -2.1% 924 2.1% 193 0.0% 1,281 0.1%
2006 2,022 0.0% 906 -1.9% 188 -2.6% 1,317 2.8%

(T:f;'] gzeigggt_zo% 7.3% 50.7% 17.2% 41.2%

(T:f;'] gzeggg%t_zo% -4.3% 26.9% -15.3% 5.3%

Average Annual 0.5% 2.6% 1.2% 2.2%

Growth Rate

a. Before 1997, data were compiled in the SIC system; since 1997, these data have been compiled in the North American Industry Classification System
(NAICS). For thisanalysis, EPA converted the SIC classification data to the NAICS code classifications using the 1997 Economic Census Bridge Between

SIC and NAICS.
b. NAICS 3251.
c. NAICS 3252.
d. NAICS 3253
e. NAICS 3254

Source:  U.S SBA, 1990-1997; SUSB, 1998-2006.

Table 2B-5 shows the number of firmsin the four profiled chemical segments between 1990 and 2006. The trend
in the number of firms between 1990 and 2006 is similar to the number of facilities. The number of firmsin the
Basic Chemicals segment peaked in 1994, and then declined continuoudly during 1995 to 2002, before increasing
dlightly in 2003 and then leveling off. The Resins and Synthetics segment followed a more positive trend and
increased 83.3 percent to 647 firmsin 2006. The number of firms in the Pesticides and Fertilizers segment
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fluctuated over the period, falling steeply in 2002 and 2003 following the economic recessionary period. The
number of firmsin the Pharmaceutical s segment increased substantially between 1995 and 1999, from 859 to
1,076 firms, before stabilizing through 2006.

Table 2B-5: Number of Firms for Profiled Chemicals and Allied Products Industry Segments

Basic Chemicals’ Resinsand Synthetics® | Pesticides and Fertilizers® Phar maceuticals®
Number of Per cent Number of Per cent Number of Per cent Number of Per cent
Year? Firms Change Firms Change Firms Change Firms Change
1990 1,189 n/g 353 n/a 163 n/a 799 n/a
1991 1,227 3.2% 380 7.6% 161 -1.2% 835 4.4%
1992 1,267 3.3% 319 -16.1% 180 11.8% 872 4.5%
1993 1,294 2.1% 350 9.7% 177 -1.7% 908 4.1%
1994 2,245 73.5% 595 70.0%| 233 31.6%| 981 8.1%
1995 1,251 -44.3% 409 -31.3% 166 -28.8% 859 -12.5%
1996 1,161 -7.2% 477 16.6% 181 9.0% 991 15.3%
1997 1,222 5.2% 434 -9.0% 174 -3.9% 1,033 4.3%
1998 1,136 -7.0% 395 -9.0% 173 -0.6% 1,073 3.8%
1999 1,096 -3.5% 411 4.1% 175 1.2% 1,076 0.3%
2000 1,090 -0.5% 429 4.4% 174 -0.6% 1,073 -0.3%
2001 1,085 -0.5% 456 6.3% 178 2.3% 1,074 0.1%
2002 1,020 -6.0% 518 13.6% 165 -7.3% 1,053 -2.0%
2003 1,091 7.0% 635 22.6%| 146 -11.5% 1,065 1.1%
2004 1,086 -0.5% 622 -2.0% 150 2.7% 1,074 0.8%
2005 1,085 -0.1% 653 5.0% 154 2.7% 1,074 0.0%
2006 1,105 1.8% 647 -0.9% 152 -1.3% 1,107 3.1%
-(l;?]ﬁgze;gg;t_m% -7.1% 83.3% -6.7% 38.5%
-(l;?]ﬁgze;gg;t_m% 1.4% 50.8% -12.6% 3.2%
g\:gwﬁegarlguaj -0.5% 3.9% -0.4% 2.1%

a. Before 1997, data were compiled in the SIC system; since 1997, these data have been compiled in the NAICS. For this analysis, EPA converted the SIC
classification data to the NAICS code classifications using the 1997 Economic Census Bridge Between SIC and NAICS.

b. NAICS 3251.

c. NAICS 3252.

d. NAICS 3253

e. NAICS 3254

Source:  U.S SBA, 1990-1997; SUSB, 1998-2006.

2B.3.4 Employment and Productivity

Figure 2B-3 provides information on employment from the Annual Survey of Manufactures and Economic
Census. With the exception of minor short-lived fluctuations, employment in the Basic Chemicals and Resins and
Synthetics segments remained relatively stable between 1988 and 1998 before seeing yearly declines through
2006. This decrease reflects the industry’ s restructuring and downsi zing efforts, which are intended to reduce
costs in response to competitive challenges. However, in the last observed year of the analysis period, between
2006 and 2007, employment began increasing for both segments. Employment in the Pharmaceuti cals segment
fluctuated between 1988 and 1997 and then experienced a period of strong growth through 2002, from 141,883 to
202,087 employees. Employment in this segment remained fairly constant over the next five years, dropping
dightly below peak 2002 levels. The Pesticides and Fertilizers segment experienced the least amount of
fluctuation over the two decades but had fairly significant employment losses compared to the small size of the
industry. From 1988 to 2007, only the Pharmaceuticals sector showed an overall increase in industry employment
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of 25 percent. The Pesticides and Fertilizers segment had the largest overall decrease in employment at 42
percent, while the Basic Chemicals and Resins and Synthetics segments’ employment both declined 24 percent.

Figure 2B-3: Employment for Profiled Chemicals and Allied Products Industry Segments®
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a. Before 1997, the Department of Commerce compiled datain the SIC system; since 1997, these data have been compiled in the North
IAmerican Industry Classification System (NAICS). For this analysis, EPA converted the SIC classification data to the NAICS code
classifications using the 1997 Economic Census Bridge Between SIC and NAICS.

Source:  U.S DOC, 1988-1991, 1993-1996, 1998-2001, 2002-2003, and 2005-2006 Annual Survey of Manufacturers; U.S. DOC,
1987, 1992, 1997, 2002, and 2007 Economic Census.

Table 2B-6 presents the change in value added per labor hour, a measure of labor productivity, for each of the
profiled industry segments between 1988 and 2007. The trends in each segment show considerable volatility
through the 1990s into the 2000s. The gains in productivity in this early period for the Basic Chemicals segment
reflect firms' attempts to reduce costs by restructuring production and materials handling processesin response to
maturing domestic markets and increased globa competition (S& P, 2001a). Over the 1988 to 2007 period, al
four segments saw significant increases in productivity. A great majority of this growth occurred from 2000 to
2007, where productivity increased 79 percent in the Basic Chemicals segment, 26 percent in the Resins and
Synthetics segment, 84 percent in the Pesticides and Fertilizers segment, and 37 percent in the Pharmaceuticals
segment. The complexity of the industry isincreasing, requiring highly developed skills and workers with better
training and education. In addition, scientifically trained personnel — such as chemists, chemical engineers,
agronomists, toxicologists, and biologists — are in high demand. Increasesin spending and productivity for the
chemical industry are not expected to reverse the loss in chemicals industry employment. Workforcelossesin
2008 and 2009 are expected to continue into 2010 following additional productivity gains (C&EN, 2010).
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Table 2B-6: Productivity Trends for Profiled Chemicals and Allied Products Industry Segments ($2009)

Basic Chemicals Resins and Synthetics Pesticides and Fertilizers Phar maceuticals
Prod. |VaueAdded/Hour | progd. |ValueAdded/Hour | prod. |ValueAdded/Hour | prod. [Value Added/Hour
Hours % Hours % Hours % Hours %
Year® (mill.) $/hr. | Change | (mill.) | $/hr. | Change | (mill.) $/hr Change | (mill.) | $/hr | Change
1988 229 244 n/a 166 189 n/q 25 180 n/a 133 353 n/a
1989 228 265 8.6% 172 181 -4.6% 26 1420 -21.1% 137 369 4.3%
1990 234 252 -5.0% 170 168 -7.1% 27 131 -7.8% 136 395 7.0%
1991 239 2220 -11.8% 167 157 -6.6% 27 146 11.6% 134 424 7.4%
1992 240 222 0.0% 166 164 4.3% 26 139 -5.2% 144 406 -4.2%
1993 229 223 0.3% 164 162 -0.8% 25 131 -5.6% 147 414 1.9%
1994 212 244 10.4% 168 183 12.9% 26 194 47.9% 153 411 -0.7%
1995 214 270 9.9% 167 200 9.0% 26 221 14.1% 177 352 -14.4%
1996 220 230 -14.9% 156 193 -3.6% 25 234 5.6% 175 370 5.0%
1997 213 294 27.8% 156 204 6.2% 22 227 -2.8% 154 456 23.4%
1998 211 290 -1.4% 153 216 5.7% 22 237 4.3% 154 504 10.4%
1999 201 269 -7.2% 146 212 -2.0% 21 1520 -35.7% 166 501 -0.6%
2000 204 244 -9.4% 144 199 -6.1% 19 141 -7.1% 178 487 -2.8%
2001 194 21§ -11.6% 130 182 -8.6% 18 140 -0.9% 187 511 5.1%
2002 189 248 14.9% 130 189 3.7% 17 1621  15.6% 189 574  12.3%
2003 188 268 8.2% 127 195 3.5% 17 175 7.9% 189 630 9.6%
2004 181 356 32.8% 119 258 31.8% 16 227 29.7% 183 643 2.1%
2005 175 437 22.7% 118 284 10.1% 15 248 9.3% 186 637 -1.0%
2006 170 481 10.1% 107 290 2.4% 14 199 -19.7% 186 653 2.6%
2007 185 437 -9.2% 127 252  -13.3% 15 2600  30.6% 180 669 2.3%
1988-2007 | -19.4% 78.8% -23.4% 32.8% -39.1% 44.2% 36.0% 89.2%
2000-2007| -9.4% 79.0% -12.8% 26.4% -19.7% 83.7% 1.5% 37.4%
Average
g?g\;’lfjh 1.1% 3.1% -1.4% 1.5% -2.6% 1.9% 1.6% 3.4%
Rate

a. Before 1997, the Department of Commerce compiled datain the SIC system; since 1997, these data have been compiled in the NAICS. For this analysis,
EPA converted the NAICS classification data to the SIC code classifications using the 1997 Economic Census Bridge Between NAICS and SIC.

Source: U.S DOC, 1988-1991, 1993-1996, 1998-2001, 2002-2003, and 2005-2006 Annual Survey of Manufacturers; U.S. DOC, 1987,
1992, 1997, 2002, and 2007 Economic Census.

2B.3.5 Capital Expenditures

The Chemicals and Allied Productsindustry is relatively capital-intensive. According to the 2007 Economic
Census, facilitiesin NAICS 325 had aggregate capital spending of approximately $16.7 billion in 2007. Capital -
intensive industries are characterized by large, technologically complex manufacturing facilities, which reflect the
economies of scale required to manufacture products efficiently. New capital expenditures are needed to
extensively modernize, expand, and replace existing capacity to meet growing demand. Table 2B-7 on the
following page showsthat all four profiled chemical industry segments experienced substantial increasesin
capital expenditures through the 1990s. Much of the growth in capital expenditures was driven by investment in
capacity expansions to meet the increase in global demand for chemical products. Domestically, the continued
subgtitution of synthetic materials for other basic materials and rising living standards caused consistent growth in
the demand for chemical commodities (S& P, 2001&). Expenditures declined somewhat during the early 2000s due
to a weakening economy, with the exception of the pharmaceutical s sector, which has remained relatively strong
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and continued to grow throughout the last two decades. As awhole, the industry increased spending in more
recent years and is looking towards new capital expenditure strategies for growth in the near future, hoping to
capitalize on long-term societal “megatrends,” including increased use of renewable energy and the need for
improved food and water supplies (Jagger, 2009).

Table 2B-7: Capital Expenditures for Profiled Chemicals and Allied Products Industry Segments (in
millions, $2009)

Basic Chemicals

Resins and Synthetics

Pesticides and Fertilizers

Phar maceuticals

Capital Per cent Capital Per cent Capital Per cent Capital Per cent

Year? Expenditures| Change |Expenditures| Change |Expenditures| Change |Expenditures| Change
1988 $5,850 n/a $3,853 n/a| $298 n/a $3,093 n/a
1989 $7,538 28.9% $4,361 13.2% $402 35.1% $3,422 10.6%
1990 $8,328 10.5% $5,052 15.8% $360 -10.5% $3,075 -10.1%
1991 $8,405 0.9% $4,650 -7.9% $613 70.1% $3,375 9.8%
1992 $8,146 -3.1% $3,616 -22.2% $741 20.9% $4,414 30.8%
1993 $6,296 -22.7% $4,287 18.5% $471 -36.4% $4,298 -2.6%
1994 $5,670 -9.9% $4,449 3.8% $459 -2.6% $4,364 1.5%
1995 $7,549 33.1% $4,198 -5.6% $498 8.6% $4,830 10.7%
1996 $9,241 22.4% $3,677 -12.4% $666 33.7% $4,612 -4.5%
1997 $8,896 -3.7% $4,628 25.9% $1,038 55.9% $4,696 1.8%
1998 $8,775 -1.4% $5,193 12.2% $950 -8.5% $4,264 -9.2%
1999 $7,776 -11.4% $5,414/ 4.3% $738 -22.3% $4,557 6.9%
2000 $6,775 -12.9% $3,433 -36.6% $436 -41.0% $5,524 21.2%
2001 $6,012 -11.3% $2,790 -18.7% $410 -6.1% $6,085 10.2%
2002 $5,046 -16.1% $2,929 5.0% $406 -1.0% $6,060 -0.4%
2003 $4,324/ -14.3% $2,023 -30.9% $319 -21.4% $5,992 -1.1%
2004 $4,680 8.2% $2,188 8.1% $311 -2.4% $6,685 11.6%
2005 $5,012 7.1% $2,746 25.5% $335 7.6% $5,179 -22.5%
2006 $5,855 16.8% $2,734 -0.4% $409 21.9% $4,423 -14.6%
2007 $7,465 27.5% $3,268 19.5% $471 15.3% $5,538 25.2%

Total Percent

Change 1988 - 27.6% -15.2% 58.1% 79.0%

2007

Total Percent

Change 2000 - 10.2% -4.8% 8.0% 0.2%

2007

g\:gwﬁegarlguaj 1.3% -0.9% 2.4% 3.1%

a. Before 1997, the Department of Commerce compiled datain the SIC system; since 1997, these data have been compiled in the NAICS. For this analysis,

EPA converted the NAICS classification data to the SIC code classifications using the 1997 Economic Census Bridge Between NAICSand SIC.

Source: U.S DOC, 1988-1991, 1993-1996, 1998-2001, 2002-2003, and 2005-2006 Annual Survey of Manufacturers; U.S. DOC, 1987,
1992, 1997, 2002, and 2007 Economic Census.

2B.3.6 Capacity Utilization

Capacity utilization measures actual output as a percentage of total potential output given the available capacity.
Capacity utilization reflects excess or insufficient capacity in an industry and is an indication of whether new
investment is likely. To take advantage of economies of scale, chemical commodities are typically produced in
large facilities. Capacity additionsin this industry are often made on arelatively large scale and can substantially
affect the industry’ s capacity utilization rates.

Figure 2B-4 presents capacity utilization from 1990 to 2009 for the entire Chemicals and Allied Products industry
(NAICS 325). Capacity utilization for the industry fluctuated throughout the 1990s, dropping from 1990 through
1993, increasing gradually through 1997, and then dropping rapidly to alow of 71 percent in 2001. The next eight
years showed recovery, with increases in capacity utilization each year except during the recessions of 2001 and
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2008. Following a period of regular capacity utilization increases, the chemicals industry conserved cash by
cutting capital spending by 20.1 percent at the beginning of the 2008 recession, according to the American
Chemistry Council (C&EN, 2010). Overall, between 1990 and 2009, capacity utilization in the Chemicals and
Allied Productsindustry fell 7.4 percent, but has grown 2.2 percent since 2000. Asthe U.S. economy recovers,
companiesin the Chemicals and Allied Products industry could still find themselves with significant excess
capacity, despite recent cuts in capacity investments, and may not return to making major investments until 2011
However (C&EN, 2010).

Figure 2B-4: Capacity Utilization Rates (Fourth Quarter) for Profiled Chemicals and Allied
Products Industry Segments®®
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@ Before 1997, the Department of Commerce compiled datain the SIC system; since 1997, these data have been compiled in the North
IAmerican Industry Classification System (NAICS). For thisanalysis, EPA converted the NAICS classification data to the SIC code
classifications using the 1997 Economic Census Bridge Between NAICSand SIC.

b. Before 2007, U.S. Census sampled every industry in a specific NAICS6. Beginning in 2007, U.S. Census only sampled certain
industries within any NAICS6, and therefore, the data collected before 2007 cannot be directly compared to the data collected in 2007
land beyond.

Source:  U.S. DOC, Survey of Plant Capacity 1989-2009, U.S. Census Bureau.
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2B.4 Structure and Competitiveness

The Chemicals and Allied Products industry continues to restructure and reduce costs in response to competitive
challenges, including global oversupply for commoadities. In the early 1990s, the chemical industry’s cost-cutting
came largely from restructuring and downsizing. The industry has taken steps to improve productivity, and
consolidated to cut costs. Companies seeking growth within these relatively mature industry segments have made
acquisitions to achieve production or marketing efficiencies. The Resins and Synthetics segment, for example,
experienced sizable consolidationsin the late 1990s into 2000 (S& P, 20014). In the most recent decade, there has
been a significant increasein trade activity for al profiled Chemicals and Allied Products industry segments, with
particularly notable growth in imports of pesticides, fertilizers, and pharmaceutica products. Consolidation and
restructuring efforts have also been very strong since 2000, as global chemical merger and acquisition activity
climbed from $33 billion to $55 billion in 2005 to 2007 alone (Chang, 2008).

2B.4.1 Firm Size

The Small Business Administration (SBA) defines small firmsin the chemical industries according to the firm's
number of employees. Firmsin the Basic Chemicals segment (325110, 325120, 325131, 328181, 325188, and
325199) and Resins and Synthetics (NAICS codes 325211, 325221, and 325222) are defined as small if they have
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1,000 or fewer employees (except for NAICS 325211, for which the threshold is 750 or fewer employees). Firms
in the NAICS industry 325311 and 325312 of the Pesticides and Fertilizers segment are considered small if they
have 1,000 or fewer and 500 or fewer employees, respectively. Firmsin Pharmaceuticals (NAICS codes 325411
and 325412) are defined as small if they have 750 or fewer employees. The size categories reported in the
Statistics of U.S. Businesses (SUSB) do not correspond with the SBA size classifications, therefore preventing
precise use of the SBA size threshold in conjunction with SUSB data.

The SUSB data presented in Table 2B-8 show that in 2006, 872 of 1,105 firmsin the Basic Chemicals segment
had less than 500 employees. Therefore, at least 79 percent of firmsin this segment were classified as small.
These small firms owned 982 facilities, or 49 percent of dl facilitiesin the segment. In the Resins and Synthetics
Industry segment, 537 of 647 firms, or 83 percent, had less than 500 employeesin 2006. These small firms owned
589 of 906 facilities (65 percent) in this segment. In the Pesticides and Fertilizers segment, 86 percent of firms
(131 of 152) had fewer than 500 employees, owning 72 percent of all facilitiesin that segment. And for the
Pharmaceuticals segment, 966 of the 1,107 firms (87 percent) had less than 500 employees, and these firms
accounted for 76 percent of the total number of facilities.

Table 2B-8 below shows the distribution of firms and facilitiesin the four profiled segments by the employment
size of the parent firm.

Table 2B-8: Number of Firms and Facilities by Firm Size Category for Profiled Chemical Segments, 2006

Basic Chemicals Resins and Synthetics Pesticides and Fertilizers Phar maceuticals

Number of | Number of | Number of | Number of | Number of | Number of | Number of | Number of

Y ear Firms Facilities Firms Facilities Firms Facilities Firms Facilities
0-19 495 495 269 270 101 101 612 613
20-99 234 254 184 192 19 19 222 237
100-499 143 233 84 127 11 16 132 151
500+ 233 1040 110 317 21 52 141 316
Total 1,105 2,022 647 906 152 188 1,107 1,317

Source:  U.S DOC, Statistics of U.S. Businesses, 2006 (U.S. DOC, 2006).

2B.4.2 Concentration Ratios

Concentration is the degree to which industry output is concentrated in afew large firms. Concentration is
closely related to entry barriers with more concentrated industries generally having higher barriers.

The four-firm concentration ratio (CR4) and the Herfindahl-Hirschman Index (HHI) are common measures of
industry concentration. The CR4 indicates the market share of the four largest firms. For example, a CR4 of 72
percent means that the four largest firms in the industry account for 72 percent of the industry’ s total value of
shipments. The higher the concentration ratio, the less competition thereisin the industry, other things being
equal.® An industry with a CR4 of more than 50 percent is generally considered concentrated. The HHI indicates
concentration based on the largest 50 firmsin theindustry. It is equal to the sum of the squares of the market
shares for the largest 50 firms in the industry. For example, if an industry consists of only three firms with market
shares of 60, 30, and 10 percent, respectively, the HHI of thisindustry would be equal to 4,600 (60% + 307 + 107).
The higher the index, the fewer the number of firms supplying the industry and the more concentrated the
industry. Based on the U.S. Department of Justice’ s guidelines for evaluating mergers, markets in which the HHI
is under 1,000 are considered unconcentrated, markets in which the HHI is between 1,000 and 1,800 are
considered to be moderately concentrated, and those in which the HHI isin excess of 1,800 are considered to be
concentrated.

The measured concentration ratio and the HHF are very sensitive to how the industry is defined. An industry with a high concentration
in domestic production may nonetheless be subject to significant competitive pressuresiif it competes with foreign producers or if it
competes with products produced by other industries (e.g., plastics vs. auminum in beverage containers). Concentration ratios based
on share of domestic production are therefore only one indicator of the extent of competition in an industry.
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Of the profiled Chemicals and Allied Products segments, as shown in Table 2B-9, the following industry sub-
sectors were highly concentrated in 2002: Petrochemical Manufacturing (NAICS 325110), Phosphatic Fertilizer
Manufacturing (NAICS 325312), and Medicinal and Botanical manufacturing (NAICS 325411). HHI and CH4
values indicated that Industrial Gas Manufacturing (NAICS 325120), Inorganic Dye and Pigment Manu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>