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Chapter' 1: Introduction and

Overview

INTRODUCTION

EPA is proposing regulations implementing Section 316(b)
of the Clean Water Act (CWA) for new facilities (33 U.S.C.
1326(b)). The proposed rule would establish national
requirements applicable to the location, design, construction,
and capacity of cooling water intake structures (CWISs) at
new facilities. The proposed national requirements would
minimize the adverse environmental impact associated with
the use of these structures. CWISs may cause adverse
impact due to impingement (where fish and other aquatic
life are trapped on equipment at the entrance to CWISs) and
entrainment (where aquatic organisms, eggs, and larvae are
taken into the cooling system, passed through the heat
exchanger, and then pumped back out with the discharge
from the facility).

EPA is developing these regulations pursuant to a Consent
Decree entered on October 10, 1995 in Cronin v. Reilly,* a
lawsuit brought against the Agency by a coalition of
individuals and environmental groups headed by the
Riverkeeper (formerly known as the Hudson Riverkeeper).
With thisrule, EPA will establish best technology available
(BTA) standards for new facilities which are point sources
under the CWA and which will operate CWISs that
withdraw water used for cooling purposes from awater of
the United States.

Not covered under this proposed regulation are existing
facilities operating CWISs, including existing facilities
proposing substantial additions or modifications to their
operations. These facilities will be addressed by a separate
rule.

1 United States District Court, Southern District of New Y ork,
93 Civ. 0314 (AGS).

CHAPTER CONTENTS

1.1 Scope of the Proposed Regulation . ........ 1-1
1.2 Definitions of Key Concepts ... .......... 1-2
1.3 Summary of the Proposed Regulation . . . . .. 1-2
1.4 Structure of the Economic Analysis ....... 1-7
1.5 Organization of the EEA Report .......... 1-7

1.1 ScoPE OF THE PROPOSED
REGULATION

The Economic and Engineering Analyses of the Proposed
§316(b) New Facility Rule (EEA) assesses the economic
impacts of the proposed §316(b) New Facility Rule.
Facilities covered under this regulation include any facility
that meets the “new facility” criteria established for this
regulation, is considered a point source under Sections 301
or 306 of the CWA, and proposes to operate a CWIS that
will withdraw water for cooling purposes from a water of
the United States.

For this proposed regulation, EPA divided new facilitiesinto
two groups:

» Electric generators: these are new facilities
engaged in the generation of electricity using a
steam el ectric prime mover; and

» Manufacturing facilities: these are new facilities
engaged in a primary economic activity other than
electricity generation.

EPA estimates 40 new electric generators and 58 new
manufacturing facilities will be subject to the proposed
§316(b) New Facility Rule over the next 20 years.
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1.2 DEFINITIONS OF KEY CONCEPTS

This EEA presents EPA’s analyses of costs, benefits, and
potential economic impacts as a result of the proposed
§316(b) regulation. In addition to important economic
concepts, which will be presented in the following chapters,
understanding this document requires familiarity with afew
key concepts applicable to CWA 8316(b) and this
regulation. This section defines these key concepts.

» Cooling Water Intake Structure (CWIS): The total
physical structure and any associated constructed
waterways used to withdraw from awater of the
U.S,, provided at least twenty-five percent of the
water withdrawn is used for cooling purposes. The
CWIS extends from the point at which water is
withdrawn from the water source to the first intake
pump or series of pumps.

» Entrainment: The incorporation of fish, eggs,
larvae, and other plankton with intake water flow
entering and passing through a CWIS and into a
cooling water system.

» Impingement: The entrapment of agquatic
organisms on the outer part of an intake structure or
against screening devices during periods of intake
water withdrawal.

» Manufacturing Facility. An establishment engaged
in the mechanical or chemica transformation of
materials or substancesinto new products.
Manufacturing facilities are classified under
Standard Industrial Classification (SIC) Codes 20
to 39 (U.S. DOL, 2000).

» New Facility. Any building, structure, facility, or
installation which meets the definition of a*“new
source” or “new discharger” in 40 CFR 122.2 and
122.29(b)(1), (2), and (4); commences construction
after the effective date of thisrule; and has a new
or modified CWIS.

» Steam-Electric Generator. A facility employing
one or more generating units in which the prime
mover is asteam turbine. The turbines convert
thermal energy (steam or hot water) produced by
generators or boilers to mechanical energy or shaft
torque. This mechanical energy is used to power
electric generators, which convert the mechanical
energy to electricity, including combined cycle
electric generating units. Electric generators are
classified under SIC Major Group 49 (Electric,
Gas, And Sanitary Services).

1.3 SUMMARY OF THE PROPOSED
REGULATION

Section 8§316(b) is aready in effect, but in the absence of
national standards, the implementation has varied widely.
The proposed §316(b) New Facility Rule establishes a
national framework that would set minimum compliance
requirements for the location, design, construction, and
capacity of CWISsfor new facilities. Facilities are subject
to therule only if they meet the following criteria:

» they use aCWIS to withdraw from awater of the
u.s;

» they have or require a National Pollutant Discharge
Elimination System (NPDES) permit issued under
section 402 of the Clean Water Act (CWA);

» they have adesign intake flow of greater than two
million gallons per day (MGD); and

» they use at |least twenty-five percent of the water
withdrawn for cooling purposes.

The specific requirements of the proposed rule depend on
the location of the CWIS and address three of its primary
characteristics: (1) design intake flow; (2) design intake
velocity, and (3) technologies that minimize & E of fish
eggs and larvae and maximize survival of impinged adult
and juvenile fish (“other §316(b) technologies’). The
proposed rule also provides for additional, site-specific,
requirements defined by the Director.?

The following subsections discuss the role of location in the
proposed §8316(b) New Facility Rule and present the specific
BTA standards required under the rule.

a. Location

Location is generally considered one of the most important
factorsin a CWIS' s potential to cause AEI. Everything else
being equal, CWISslocated in biologically sensitive areas
are much more likely to impinge and entrain aquatic
organisms than CWISslocated in less sensitive areas. Asa
result, the specific combination of flow, velocity, and
technology requirements under the proposed rule depends
on the location of the CWIS. Two aspects of location are
important: (1) the type of water body from which afacility
proposes to draw water, and (2) the proximity of the CWIS
to biologically sensitive areas within the water body.

2 The term “Director” means the State or Tribal Director
where there is an approved National Pollutant Discharge
Elimination System (NPDES) State or Tribal program, and the
Regional Administrator where EPA administers the NPDES
program in the State.
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< Water body type

Different types of water bodies have different biological and
ecological characteristics and will experience varied impacts
from the withdrawal of water by CWISs. The proposed rule
groups water bodies into four categories: (1) freshwater
rivers or streams, (2) lakes or reservoirs, (3) tidal riversor
estuaries, and (4) oceans. The proposed compliance
requirements vary by water body type, with the most
sensitive water body types having the most stringent
requirements. For the purposes of this rule, these water
body types are defined as follows:

» Freshwater river or stream meansalotic (free-
flowing) system that does not receive significant
inflows of water from oceans or bays dueto tidal
action.

» Lake means any inland body of open water with
some minimum surface area free of rooted
vegetation and with an average hydraulic retention
time of more than seven days. Lakes might be
natural water bodies or impounded streams, usually
fresh, surrounded by land or by land and a man-
made retainer (e.g., adam). Lakes might be fed by
rivers, streams, springs, and/or local precipitation.
Reservoir means any natural or constructed basin
where water is collected and stored.

» Tidal river means the most seaward reach of ariver
or stream where the salinity isless than or equal to
0.5 parts per thousand (by mass) at atime of annual
low flow and whose surface elevation responds to
the effects of coastal lunar tides. Estuary meansall
or part of the mouth of ariver or stream or other
body of water having an unimpaired natural
connection with open seas and within which the sea
water is measurably diluted with fresh water
derived from land drainage. The salinity of an
estuary exceeds 0.5 parts per thousand (by mass),
but isless than 30 parts per thousand (by mass).

»  Ocean means marine open coastal waters with a
salinity greater than or equal to 30 parts per
thousand (by mass).

Tidal rivers and estuaries are generally considered the most
sensitive biological areas among the different water body
types. The potential for environmental impact, and therefore
the stringency of compliance requirements, for CWISs
located in freshwater rivers and streams, lakes and
reservoirs, or oceans depends on the specific placement of
the CWIS' s opening in the source water body. This aspect
of location is discussed in the next subsection.

< Proximity to biologically sensitive areas
In addition to the type of water body, the requirements of the
proposed 8316(b) New Facility Rule for all water body types

except tidal rivers/estuaries depend on the proximity of the
CWISto areas of high biological productivity. This
proposed rule considers the littoral zone of awater body to
be the area of highest biological productivity. The littoral
zone is defined as the area where the physical, chemical, and
biological attributes of aquatic systems promote the
congregation, growth, and propagation of individual aquatic
organisms, including egg, larvae, and juvenile stages.?

All parts of tidal rivers and estuaries have the potential for
high biological productivity. Therefore, thisrule only
establishes one set of requirements for CWISs located
within these areas. Facilities proposing to locate on atidal
river or estuary are subject to the most stringent set of
requirements and are required to employ the broadest suite
of technologies.

The term “littoral zone” in afreshwater river/stream or a
lake/reservoir is defined as any nearshore area extending
from the level of highest seasonal water to (1) the deepest
point at which submerged aquatic vegetation can be
sustained (the photic zone extending from shore to the
substrate receiving one percent of incident light); or (2)
where thereis a significant change in dlope that causes
changes in the habitat and/or community structure); or (3)
where there is a significant change in the composition of the
substrate (e.g., cobble to sand, sand to mud). For freshwater
riversg/streams and lakes/reservairs, the proposed rule
defines three categories of proximity to the littoral zone:

» Category 1 establishes requirements for CWISs
located at least 50 meters outside the littoral zone.
CWISs that meet this location criterion are subject
to the least stringent set of compliance
requirements among the three categories.

» Category 2 establishes requirements for CWISs
located less than 50 meters outside but not inside
thelittoral zone. The requirements for Category 2
CWISs are more stringent than those for Category
1CWIiSs.

» Category 3 establishes requirements for CWISs
located in thelittoral zone. CWISsthat meet this
location criterion are subject to the most stringent
set of minimum requirements among the three
categories.

In oceans, the littoral zone encompasses the photic zone of
the neritic region. Neritic waters are those over the
continental shelf and include the areas of marine fish and

3 For the purposes of determining the costs of the proposed
§316(b) New Facility Rule, EPA assumed that the littoral zone of
freshwater rivers and streams, lakes and reservoirs, and oceans
begins at the shore and extends for 25 meters into the water body.

1-3
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mammal migrations. The photic zone of neritic waters
includes those areas that are sufficiently shallow and clear,
and allow for light penetration sufficient to support primary
productivity. Thisrule defines two categories of proximity
to thelittoral zone for CWISs proposing to withdraw
cooling water from oceans:

» Category 1 addresses CWISs located outside the
littoral zone. CWISsin this category have less
stringent standards than CWISslocated in Category
2.

» Category 2 addresses CWISs located inside the
littoral zone. These CWISs are subject to the most
stringent set of requirements among facilities
proposing to withdraw water from oceans.

b. BTA Standards for the Proposed Rule

The proposed §316(b) New Facility Rule specifies a number
of standards to minimize AEI. To enhance the economic
efficiency of therule, EPA designed these standards to give
facilities maximum flexibility in meeting the regulatory
requirements while at the same time achieving the goal's of
CWA 8316(b). The combination and stringency of the
compliance requirements depends on the locational variables
discussed in the previous section. The proposed approach
allows for atrade-off between locational characteristics of a
CWIS and most of the other requirements discussed in this
section. In general, EPA considerstidal rivers, estuaries,
and the littoral zone of freshwater rivers/streams,
lakes/reservoirs, and oceans as sensitive biological areas
requiring the most stringent BTA requirements.

< Design intake flow

Intake flow refers to the volume of water that iswithdrawn
through the intake structure. Apart from location, the intake
flow of a CWISisthe primary factor affecting the
entrainment of organisms. Organisms entrained include
small fish and immature life stages (eggs and larvae) of
many species that lack sufficient mobility to move away
from the area of the intake structure. Limiting the volume of
the water withdrawn from awater body can limit the
potential for these organisms to be entrained.

Design intake flow standards restrict the maximum flow a
facility may withdraw from awater body. The proposed rule
includes two restrictions on intake flows. Firgt, it sets
maximum flow rates relative to the flow of the source water
body. These flow rates are expressed as a percentage of the
water bodies’ mean annua flow or volume and, for
freshwater rivers and streams, as a percentage of the 7-day
low flow for a period of 10 years (7Q10). Second, for some
water body type/proximity to the littoral zone combinations,
the proposed rule requires that facilities reduce their intake
flow to alevel that is commensurate with that which could
be attained by a closed-cycle recirculating cooling system.

The specific requirements for design intake flow depend on
the type of water body and the CWIS's proximity to the
water body’ s littoral zone. These requirements are presented
in Figure 1-1 below.

< Design intake velocity

Velocity refersto the speed with which water isdrawn into a
CWIS. Apart from location, intake velocity isthe primary
factor that affects the impingement of fish and other aguatic
biota. Two measures of velocities are important in the
design of a CWIS: approach velocity is the velocity
measured just in front of the screen face or at the opening of
the CWIS; through-screen or through-technology velocity is
the velocity that is measured through the screen face or just
as the organisms are entering the technology.

For most locations, a design intake velocity requirement
would restrict the through-screen or through-technology
velocity to 0.5 feet per second. Only CWISs located at |east
50 meters from the littoral zone of alake or reservoir would
not be subject to avelocity standard.

% Other 8316(b) technologies

The §316(b) New Facility Rule recognizesthat it is not
always possible for facilitiesto locate CWISsin areas
outside of sensitive biological areas. The proposed rule
therefore allows facilities to locate CWISs in sensitive
biologica areas, aslong as they implement additional
technologies that help reduce the impact on the aquatic
environment. Such other 8316(b) technologiesinclude
measures that minimize | & E of fish, eggs, and larvae, and
technologies that maximize survival of impinged adult and
juvenilefish.

Examples of technologies that minimize 1& E include
technologies that reduce intake velocities so that ambient
currents can carry the organisms past the opening of the
CWIS; intake screens such as fine mesh screens and
Gunderbooms that exclude smaller organisms from entering
the CWIS; passive intake systems such as wedge wire
screens, perforated pipes, porous dikes, and artificial filter
beds; and diversion and/or avoidance systems that serve to
guide fish away from the intake before they are impinged or
entrained. Examples of technologies that maximize survival
of organisms after they have been impinged include fish
handling systems such as bypass systems, fish buckets, fish
baskets, fish troughs, fish elevators, fish pumps, spray wash
systems, and fish sills. These technologies either prevent
impingement by diverting organisms away from the CWIS
or increase surviva of impinged organisms by collecting
them off the intake screens, protecting them from further
damage, and transferring them back to the source water.

< Additional requirements defined by the Director

The proposed §316(b) New Facility Rule gives the Director
discretionary authority to include more stringent permit
conditions, in addition to the minimum requirements of the
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rule, that are reasonably necessary to minimize adverse
environmental impact caused by a CWIS.

Figure 1-1 displays the framework for EPA’s proposed
8316(b) New Facility Rule.
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Figure 1-1: Section 316(b) New Facility Rule Framework

STANDARDS FOR CWISs
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STANDARDS FOR CWISs
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RIVER

STANDARDS FOR CWISs
LOCATED IN THE OCEAN

Where CWIS Is Located at
Least 50 Meters Outside the
Littoral Zone In a
Freshwater River or Stream

Total design intake flow of no
more than the more stringent
of 5% of the source water
mean annual flow or 25% of
the source water 7Q10
and
Maximum design intake
velocity no more than 0.5 ft/s
and
Other requirements as
defined by the Director in
accordance with
§ 125.84(f) and (g)

Where CWIS Is Located at
Least 50 Meters Outside the
Littoral Zone In a Lake or
Reservoir

Total design intake flow must
not upset the natural
stratification of the source
water

and
Other requirements as
defined by the Director in
accordance with
§ 125.84(f) and (g)

Where CWIS Is Located
Less Than 50 Meters
Outside the Littoral Zone In
a Freshwater River or
Stream

Total design intake flow of no
more than the more stringent
of 5% of the source water
mean annual flow or 25% of
the source water 7Q10

and
Maximum design intake
velocity no more than 0.5 ft/s

and
Reduce intake flow to a level
commensurate with that
which could be attained by a
closed-cycle recirculating
cooling water system

and
Other requirements as
defined by the Director in
accordance with
§ 125.84(f) and (g)

Where CWIS Is Located
Less Than 50 Meters
Outside the Littoral Zone In
a Lake or Reservoir

Total design intake flow must
not upset the natural
stratification of the source
water

and
Maximum design intake
velocity no more than 0.5 ft/s

and
Reduce intake flow to a level
commensurate with that
which could be attained by a
closed-cycle recirculating
cooling water system

and
Other requirements as
defined by the Director in
accordance with
§ 125.84(f) and (g)

Where CWIS Is Located
Inside the Littoral Zone In a
Freshwater River or Stream

Total design intake flow of no
more than the more stringent
of 5% of the source water
mean annual flow or 25% of
the source water 7Q10

and
Maximum design intake
velocity no more than 0.5 ft/s

and
Reduce intake flow to a level
commensurate with that
which could be attained by a
closed-cycle recirculating
cooling water system

and
Implement additional
technologies that minimize
impingement and entrainment
of fish eggs and larvae and
maximize survival of
impinged adult and juvenile
fish

and
Other requirements as
defined by the Director in
accordance with
§ 125.84(f) and (g)

Where CWIS Is Located
Inside the Littoral Zone In a
Lake or Reservoir

Total design intake flow must
not alter the natural
stratification of the source
water

and
Maximum design intake
velocity no more than 0.5 ft/s

and
Reduce intake flow to a level
commensurate with that
which could be attained by a
closed-cycle recirculating
cooling water system

and
Implement additional
technologies that minimize
impingement and entrainment
of fish eggs and larvae and
maximize survival of
impinged adult and juvenile
fish

and
Other requirements as
defined by the Director in
accordance with
§ 125.84(f) and (g)

Where CWIS Is Located
Anywhere In an Estuary or
Tidal River

Total design intake volume
must be no more than 1% of
the volume of the water
column in the area centered
about the opening of the
intake with a diameter
defined by the distance of
one tidal excursion at the
mean low water

and
Maximum design intake
velocity no more than 0.5 ft/s

and
Reduce intake flow to a level
commensurate with that
which could be attained by a
closed-cycle recirculating
cooling water system

and
Implement additional
technologies that minimize
impingement and
entrainment of fish eggs and
larvae and maximize survival
of impinged adult and
juvenile fish

and
Other requirements as
defined by the Director in
accordance with
§ 125.84(f) and (g)

Where CWIS Is Located
Outside the Littoral Zone In
the Ocean

Maximum design intake
velocity no more than 0.5 ft/s
and

Other requirements as
defined by the Director in
accordance with

§ 125.84(f) and (g)

Where CWIS Is Located
Inside the Littoral Zone In
the Ocean

Maximum design intake
velocity no more than 0.5 ft/s
and
Reduce intake flow to a level

commensurate with that
which could be attained by a
closed-cycle recirculating
cooling water system

and
Implement additional
technologies that minimize
impingement and
entrainment of fish eggs and
larvae and maximize survival
of impinged adult and
juvenile fish

and
Other requirements as
defined by the Director in
accordance with
§ 125.84(f) and (g)

Source: Cooling Water Intake Structures: Section 316(b) New Facility Draft Preamble and Proposed Rule, EPA (2000).
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1.4 STRUCTURE OF THE ECONOMIC
ANALYSIS

The economic analysis in support of the proposed §316(b)
New Facility Rule uses separate methodol ogies for new
electric generators and for new manufacturing facilities:

The methodology for new electric generators relies on data
for specific new facilities for which applications have been
filed with state permitting authorities as well as results from
the Energy Information Administration’s (EIA) Annual
Energy Outlook 2000 (U.S. DOE, 1999). EPA estimated the
number of new electric generatorsin scope of the proposed
§316(b) New Facility Rule using facility-specific
information from a database of planned new electric
generation facilities (the NEWGen database; RDI, 2000)

and EIA’ s national generating capacity forecasts (U.S. DOE,
1999). EPA estimated annual compliance costs for eachin
scope facility based on the expected technical characteristics
of the new facilities. The cost estimates are then used to
calculate two impact measures: annual compliance costsas a
percentage of revenues, and initial compliance costs as a
percentage of total plant construction costs.

The economic analysis for new manufacturing facilities
relied on industry-specific growth projections to estimate the
number of new manufacturing facilities expected to bein
scope of thisrule. EPA then used results from the §316(b)
Industry Screener Questionnaire: Phase | Cooling Water
Intake Sructures (January 1999) on existing facilities to
project technical characteristics as well asfacility and firm
employment and revenues for the new facilities. The cost
estimates for new manufacturing facilities are based on these
projected technical characteristics. EPA calculated annual
compliance costs as a percentage of revenues as a measure
of potential economic impacts.

1.5 ORGANIZATION OF THE EEA
REPORT

The remaining chapters of this EEA are organized as
follows:

» Chapter 2: The §316(b) I ndustries and the Need
for Regulation provides a brief discussion of the
industries affected by this regulation, discusses the
environmental impacts from operating CWISs, and
explains the need for this regulatory effort.

Chapter 3: Profile of the Electric Power Industry
presents a profile of the affected facilities, firms,
and market for electric generators.

Chapter 4: Profile of Manufacturing Industries
presents profiles of the affected facilities, firms,
and markets for manufacturing facilities.

Chapter 5. Baseline Projections of New Facilities
describes EPA’ s methodol ogy and data sources for
estimating the number of new electric generators
and manufacturing facilities subject to this
regulation.

Chapter 6: Facility Compliance Costs summarizes
the technology costs detailed in Appendix A of this
regulation and estimates the costs of compliance for
each facility in scope of the proposed rule. The
chapter also presents facility compliance costs
aggregated to the national level and provides
compliance cost estimates for eight additional case
study facilities.

Chapter 7: Economic I mpact Analysis presents
the methodology used to estimate the economic
impacts of the regulation and presents the impact
analysis results.

Chapter 8: Regulatory Flexibility
Analysi'SBREFA presents EPA’s estimates of
small business impacts from the proposed §316(b)
New Facility Rule.

Chapter 9: UMRA and Other Economic Analyses
outlines the requirements for analysis under the
Unfunded Mandates Reform Act and presents the
results of the analysis for thisregulation. This
chapter also presents the total social cost of the rule
and addresses EPA’ s compliance with Executive
Order 13132 on Federalism and the Paperwork
Reduction Act of 1995.

Chapter 10: Alternative Regulatory Options
describes two alternative regulatory options
considered by EPA and their costs.

Chapter 11: CWI S Impacts and Potential Benefits
presents a discussion of environmental impacts
resulting from the operation of CWISs and
provides a qualitative assessment of potential
benefits from the proposed rule.
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Chap'rer 2: The §316(B) Industries

and the Need for Regulaﬂon

INTRODUCTION

Section 316(b) of the Clean Water Act (CWA) directs EPA
to assure that the location, design, construction, and capacity
of cooling water intake structures reflect the best technology
available for minimizing adverse environmental impact.
Based on this statutory language, §8316(b) is already in effect
and should be implemented with each NPDES permit issued
to adirectly discharging facility. However, in the absence of
regulations that establish standards for best technology
available (BTA), 8316(b) has been applied inconsistently,
using a case-by-case approach, for some industries and has
not been rigorously applied to many other industries.

The proposed §8316(b) New Facility Rule addresses current
§316(b) implementation problems by regulating new
facilities that operate cooling water intake structures
(CWIS), hold aNational Pollution Discharge Elimination
System (NPDES) permit, and meet certain criteriawith
respect to their intake flow.! While all new CWIS that meet
these criteria are subject to the regulation, this economic
analysis focuses on facilities in two major sectors: (1) steam
electric generators; and (2) four manufacturing industry
sectors with substantial cooling water use.

This chapter provides a brief overview of the analyzed
sectors, their use of cooling water, and the need for this
regulation in so far as relevant for purposes of thisanalysis.

2.1 OVERVIEW OF FACILITIES SUBJECT
To 8§316(B) REGULATION
The proposed 8316(b) New Facility Rule will apply to new

(“greenfield”) facilities proposing to operate CWIS that
directly withdraw water from awater of the United States.

1 Only facilities that use at least twenty-five percent of their
intake flow for cooling purposes and withdraw more than two
million gallons per day will be regulated under the proposed
§316(b) New Facility Rule.

CHAPTER CONTENTS
2.1 Overview of Facilities Subject to §316(b)
Regulation ............... ... ... ...... 2-1
211 8316(b)Sectors................. 2-1
212 NewFeacilities.................. 2-3
2.2 The Need for §316(b) Regulation ......... 2-4
2.21 The Need to Reduce Adverse
Environmental Impacts . .......... 2-4
2.2.2 The Need to Address Market
Imperfections .................. 2-6
References ..., 2-8

Existing facilities operating CWIS, including facilities
proposing substantial additions or modifications to their
operations, are not covered under thisregulation. These
existing facilities will be addressed by a separate rule.

The following two subsections describe the §316(b) sectors
analyzed for this regulatory effort and the new facilities
expected to be built within these sectors over the next 20
years. More detail on the two sectors and their facilities,
firms, and market characteristicsis provided in Chapter 3:
Profile of the Electric Power Industry and Chapter 4:
Profile of Manufacturing Industries. An in-depth discussion
of how EPA identified and estimated new facilities
potentially subject to this regulation is provided in Chapter
5: Baseline Projection of New Facilities.

2.1.1 8316(b) Sectors

EPA identified two major sectors for analysisin support of
thisregulation: (1) steam electric generators; and (2)
manufacturing industries with substantial cooling water use.
Through past 8316(b) regulatory efforts and EPA’ s effluent
guidelines program, the Agency identified steam electric
generators asthe largest industrial users of cooling water.
The condensers that support the steam turbinesin these
facilities require substantial amounts of cooling water. EPA
estimates that traditional steam electric utilities (SIC Codes
4911 and 493) and steam electric nonutility power producers
(SIC Major Group 49) account for approximately 92.5
percent of total cooling water intake in the United States

2-1
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(see Table 2-1).

Beyond steam electric generators, other industrial facilities
use cooling water in their production processes (e.g., to cool
equipment, for heat quenching, etc.). EPA used information
from the 1982 Census of Manufactures to identify four
major manufacturing sectors showing substantial cooling
water use: (1) Paper and Allied Products (SIC Mgjor Group

26); (2) Chemicals and Allied Products (SIC Major Group
28); (3) Petroleum and Coal Products (SIC Mgjor Group
29); and (4) Primary Metals Industries (SIC Major Group
33). Asillustrated in Table 2-1, steam electric utilities,
steam electric nonutility power producers, and the four
major manufacturing sectors together account for
approximately 99 percent of the total cooling water intakein
the United States.

Table 2-1: Cooling Water Intake by Sector

Sector' (SIC Code)

Cooling Water Intake Flow™

Billion Gal./Yr.

Percent of Total Cumulative Percent

Steam Electric Utility Power Producers (49)

Additional 14 Categories'"

T Thetableis based on reported primary SIC codes.

100.0%

™ Dataon cooling water use are from the 1982 Census of Manufactures, except for traditional steam electric utilities,
which are from the Form EIA-767 database, and the steam electric nonutility power producers, which are from the
Form EIA-867 database.

™ 14 additional major industrial categories (major SIC codes) with effluent guidelines.

Sources: 1982 Census of Manufactures; DOE / EIA Form EI A-867 database.

The six sectors identified for analysis comprise a substantial
portion of all U.S. industries. Asshown in Table 2-2, the
six sectors combined account for amost 50,000 facilities
and 3 million employees, and more than $1.2 trillion in sales
and $120 hillion in payroll. The four manufacturing sectors
alone account for approximately 20 percent of total U.S.
manufacturing sales and 12 percent of manufacturing

employment. While existing facilities are not subject to the
proposed §316(b) New Facility Rule, construction of new
facility subject to the rule is most likely to occur in the same
sectors. The economic characteristics of these sectors are
therefore relevant to ng potential economic impacts
on facilities subject to the proposed rule.
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Table 2-2: Summary Economic Data for Major Industry Sectors Subject to §316(b) Regulation: Facilities,
Employment, Estimated Revenue, and Payroll in Millions of 1999 Dollars
Sector (SIC) NFuan;itl)i(tairg Employment Sal&;hﬁs‘rcgt?ttj * ($Fr)1?i};|ricc)>lrlls)
($millions)
vilities& Nowiltiesq@s) 1 2306 ] BT o nee S
Poypers Alidpodits20) L 6%09 I . S 24600
Chemicalss AllidProducts(29) 1 12400 L #3469 .. B0A5 %093
Pordeume Codproduis(9) 1 20% L 106863 | 1538 A48T
Primary Metals (33) 6,559 509,730 83,488 15,622
All 8316(b) Sectors . 49,911 2,928,627 1,201,704 122,581
Tod s Maecting L ST L eRITT L 38953 . B6I0_
33180) M?“&ﬁ‘d;guﬁéﬂrs @ percent 7.3% 11.8% 20.1% 13.9%

T Dollar values adjusted from 1997 to 1999 using Producer Price Indexes from the Bureau of Labor Statistics (Series: WPUQ9—Pulp,
Paper, and Allied Products, WPUO061- ndustrial Chemicals, WPUO057—Petroleum Products, Refined, WPU10-Metals and Metal
Products, WPU054—El ectric Power, WPUOOO00000-AIl Commodities).

™ Only the four §316(b) manufacturing sectors (26, 28, 29, and 33) are included in the percentage. SIC 49 is not part of total U.S.
manufacturing.

Sources: 1997 Economic Census. Advance Comparative Satistics for the U.S. 1987 S C Basis (preliminary data).

2.1.2 New Facilities

This section summarizes the methodology for estimating the
number of new steam electric generators and manufacturing
facilities that may be subject to §316(b) requirements and
presents the results of the analysis.

a. New Steam Electric Generators

EPA identified new steam electric generators subject to the
proposed §316(b) New Facility Rule using the following
approach:

»  EPA used the New Generation Capacity
Information Service, or “NEWGen database,”
created and maintained by RDI Consulting (beta
version as of January 2000) to identify planned
steam electric generators.

»  EPA used information from public sourcesto
determine how many of the new steam electric
generators would meet the new facility criteria of
thisrule.

»  Since the NEWGen database does not cover the
entire 20-year forecasting period, the identified new
generators only represent a subset of all projected
future steam electric generators. EPA used steam

electric capacity forecasts from the Energy
Information Administration’s (EIA) Annual Energy
Outlook 2000 to extrapolate additional facilities
projected to begin operation between 2001 and
2020.

This approach resulted in an estimate of 40 new steam
electric generators that meet the new facility criteria
specified by thisrule.

b. New Manufacturing Facilities

The Agency estimated the number of new manufacturing
facilities subject to the proposed 8316(b) New Facility Rule
using atwo-step approach:

» EPA first determined the total number of new
facilities in each manufacturing sector known to be
asignificant user of cooling water.? This
determination was made using industry-specific
growth rates and assumptions about the share of

2 EPA identified significant users of cooling water at the 4-
digit Standard Industrial Classification (SIC) code level, based on
the 8316(b) Industry Screener Questionnaire: Phase | Cooling
Water Intake Structures (January 1999).
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growth that would be met by new facilities (as Based on this approach, EPA estimated that a total of 58
opposed to expansions at existing facilities). new manufacturing facilities in scope of the proposed
8316(b) New Facility Rule will begin operation during the
»  EPA then used results from the 8316(b) Industry next 20 years. Forty-eight of these facilities are expected to

Screener Questionnaire to determine how many of be chemicals manufacturers and ten metals facilities.

the new facilities in each industry sector would be

subject to the proposed §316(b) New Facility Rule.  Table 2-3 presents the estimated number of new in scope
facilities by major sector and 4-digit SIC code.

Table 2-3: Projected Number of In Scope Facilities

Projected Number of New Facilities Over

SIC Code SIC Description I C

Electric Generators

SIC49 | Electric Generators 205 40

Manufacturing Facilities

SIC 333 : Primary Aluminum, Aluminum Rolling, and
SIC 335 Drawing and Other Nonferrous Metals

Total Manufacturing 670 58
Total ; ;

Source: EPA Analysis, 2000.

EPA aso engaged in a consultation process with industry capacities and designs that cause severe damage to the
associations and experts. Information obtained from these water bodies from which they withdraw water.

sources were generally consistent with the calculated

estimates. Several factors drive the need for this proposed national

§316(b) regulation. Each of these factorsisdiscussed in
the following subsections.

2.2 THE NEED FOr §316(8B)
2.2.1 The Need to Reduce Adverse

REGULATION i
Environmental Impacts

Section 316(b) provides that any standard established to Adverse environmental impacts occur when facilities
address impacts from CWISs “shall require that the impinge aquatic organisms on their CWISs' intake screens,
location, design, construction, and capacity of cooling entrain them within their cooling system, or otherwise
water intake structures reflect the best technology negatively affect habitats that support aquatic species.
available (BTA) for minimizing adverse environmental Exposure of aquatic organisms to impingement and
impact.” To date, no national standard for BTA that will entrainment (1& E) depends on the location, design,
minimize adverse environmental impact (AEI) from construction, capacity, and operation of afacility’s CWIS
CWISs has been established. As aresult, many CWISs (U.S. EPA, 1976; SAIC, 1994; SAIC, 1996h). The

have been constructed on sensitive aquatic systems with regulatory goals of §316(b) include the following:
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» ensurethat the location, design, construction, and
capacity of afacility’s CWISreflect BTA for
minimizing AEI;

» protect individuals, populations, and communities
of aguatic organisms from harm (reduced viability
or increased mortality) due to the physical and
chemical stresses of I& E; and

»  protect aguatic organismsthat are indirectly
affected by CWIS because of trophic interactions
with species that are impinged or entrained.

a. Impingement

Impingement occurs when fish are trapped against CWISs
intake screens by the velocity of the intake flow. Fish may
dieor beinjured asaresult of (1) starvation and
exhaustion; (2) asphyxiation when velocity forces prevent
proper gill movement; (3) abrasion by screen wash spray;
and (4) asphyxiation due to removal from water for
prolonged periods.

b. Entrainment

Small organisms are entrained when they pass through a
plant’s condenser cooling system. Damage can result from
(2) physical impacts from pump and condenser tubing; (2)
pressure changes caused by diversion of cooling water; (3)
thermal shock experienced in condenser and discharge
tunnels; and (4) chemical toxemia induced by the addition
of anti-fouling agents such as chlorine. Mortality of
entrained organismsis usually extremely high.

c. Minimizing AEI

Review of the available literature and §316(b)
demonstration studies obtained from NPDES permit files
has identified numerous documented cases of impacts
associated with 1& E and the effects of I& E on individual
organisms and on populations of aguatic organisms. For
example, specific losses attributed to individual steam
electric generating plants include the loss of or damage to
3to 4 hillion larvae and post larvae per year,® 23 tons of
fish and shellfish of recreational, commercial or forage
value lost each year,* and 1 million fish lost during athree-

3 Brunswick Nuclear Steam Electric Generating Plant of
Carolina Power and Light Company Located near Southport,
North Carolina, Historical Summary and Review of Section
316(b) Issues. EPA Region IV, September 19, 1979.

4 Findings and Determination under 33 U.S.C. Section
1326, In the Matter of Florida Power Corporation Crystal River
Power Plant Units 1, 2, and 3. NPDES Permit No. FLO000159.
EPA Region |V, December 2, 1986.

week study period.® Theyearly loss of billions of
individualsis not the only problem. Often, thereisa
significant loss to the whole population of the affected
speciesaswell. Several studies estimating the impacts of
entrainment on populations of key commercial or
recreational fish predicted declinesin population size.
Studies focusing on entrainment mortality in the Hudson
River predicted reductionsin the year-class strength for 6
species ranging from 4 percent to 79 percent, depending
on the species.® A modeling effort looking at the impact of
entrainment mortality on the population of a selected
speciesin the Cape Fear estuarine system predicted a 15 to
35 percent reduction in the population.”

The following are other, more recent, documented impacts
occurring as aresult of CWIS:

< Brayton Point

PG& E Generating’ s Brayton Point plant (formerly owned
by New England Power Company) islocated in Mt. Hope
Bay, in the northeastern reach of Narragansett Bay, Rhode
Island. In order to increase electric generating capacity,
Unit 4 was switched from closed-cycle to once-through
cooling in 1985. The modification of Unit 4 resulted in an
increase in cooling water intake flow of 45 percent.
Studies of the CWIS' simpacts on fish abundance trends
found that Mt. Hope Bay experienced adecline in finfish
species of recreational, commercial, and ecological
importance.? In contrast, species abundance trends were
relatively stable in coastal areas and portions of
Narragansett Bay which are not influenced by the Brayton
Point CWIS. The rate of population decline increased
substantially with the full implementation of the once-
through cooling mode for Unit 4. The modification of
Unit 4 is estimated to have resulted in an 87 percent

5 Impingement Losses at the D.C. Cook Nuclear Power
Plant during 1975-1982 with a Discussion of Factors
Responsible and Possible Impact on Local Populations, Thurber,
Nancy J. and David J. Jude. Specia Report No. 115 of the Great
Lakes Research Division. Great Lakes and Marine Waters
Center. The University of Michigan. 1985.

6 Estimates of Entrainment Mortality for Striped Bass and
Other Fish Species Inhabiting the Hudson River Estuary,
Boreman, John and Phillip Goodyear. American Fisheries
Society Monograph 4:152-160, 1988.

7 Brunswick Nuclear Steam Electric Generating Plant of
Carolina Power and Light Company Located near Southport,
North Carolina, Historical Summary and Review of Section
316(b) Issues. EPA Region IV, September 19, 1979.

8 Comparison of Trends in the Finfish Assemblages of Mt.
Hope Bay and Narragansett Bay in Relation to Operations of the
New England Power Brayton Point Station. Mark Gibson, Rhode
Island Division Fish and Wildlife, Marine Fisheries Office, June
1995 and revised August 1996.
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reduction in finfish abundance based on atime series-
intervention model. These impacts were associated with
both I& E and the thermal discharges. Entrainment data
indicated that 4.9 billion tautog eggs, 0.86 billion
windowpane eggs, and 0.89 billion winter flounder larvae
were entrained in 1994 alone. Using adult equivalent
analyses, the entrainment and impingement of fish eggs
and larvae in 1994 trandated to aloss of 30,885 pounds of
adult tauton, 20,146 pounds of adult windowpane, and
96,507 pounds of adult winter flounder.

< San Onofre Nuclear Generating Station

The San Onofre Nuclear Generating Station (SONGS) is
on the coastline of the Southern California Bight,
approximately 2.5 miles southeast of San Clemente,
Cdlifornia. The marine portions of Units 2 and 3, which
are once-through, open-cycle cooling systems, began
commercial operation in August of 1993 and 1994,
respectively. Since then, many studies have been
completed to evaluate the impact of the SONGS facility on
the marine environment.®

Studies of kelp beds in near-shore waters in the vicinity of
the SONGS facility determined that operation of the CWIS
resulted in an 80 hectare (197.68 acre) reduction in the
area covered by moderate to high density kelp. This
represents a 60 percent lossin area. Studies indicated that
poor survival and lack of development of new kelp plants
was the result of increased turbidity due to withdrawal of
intake water at SONGS. The loss of kelp was also
determined to be detrimental to fish communities
associated with the kelp forests. For example, fish living
close to the cobble bottom in the impact area experienced a
70 percent decline in abundance. Fish living in the water
column in the impact areas had a 17 percent lossin
abundance and a 33 percent decline in biomass relative to
control populations. The abundance of large invertebrates
in kelp beds also declined for many species, particularly
snails.

Estimates of lost midwater fish species due to direct
entrainment by CWIS at SONGS are between 16.5 to 45
tons per year. Thisloss represents a 41 percent mortality
rate for fish (primarily northern anchovy, queenfish, and
white croaker) entrained by intake water at SONGS. Ina
normal year, approximately 350,000 juvenile white croaker
are estimated to be killed through entrainment at SONGS.
This number represents 33,000 adult individuals or 3.5
tons of adult fish. Changesin densities of fish populations
within the vicinity of the plant, relative to control
populations, were observed in species of queen fish and
white croaker. The density of queenfish and white croaker

® Review of Southern California Edison, San Onofre
Nuclear Generating Station (SONGS) 316(b) Demonstration.
Prepared by SAIC, July, 20, 1993.

within three kilometers of SONGS decreased by 34 to 63
percent in shallow water samples and 50 to 70 percent in
deep water samples.

The main purpose of this regulation is to minimize losses
such as those described above.

2.2.2 The Need to Address Market

Imperfections
The conceptual basis of environmental legislation in
general, and the Clean Water Act and the §316(b)
regulation in particular, is the need to correct
imperfections in the markets that arise from
uncompensated environmental externalities. Facilities
withdraw cooling water from awater of the U.S. to
support electricity generation, steam generation,
manufacturing, and other business activities, thereby
impinging and entraining organisms without accounting
for the consequences of these actions on the ecosystem or
other parties who do not directly participate in the business
transactions. In effect, the actions of these §316(b)
facilities impose environmental harm or costs on the
environment and on other parties (sometimes referred to as
third parties). These costs, however, are not recognized
by the responsible entities in the conventional market-
based accounting framework. Because the responsible
entities do not account for these costs to the ecosystem and
society, they are external to the market framework and the
consequent production and pricing decisions of the
responsible entities. In addition, because no party is
compensated for the adverse consequences of 1& E, the
externality is uncompensated.

Business decisions will yield aless than optimal alocation
of economic resources to production activities, and, asa
result, aless than optimal mix and quantity of goods and
services, when external costs are not accounted for in the
production and pricing decisions of the §316(b) industries.
In particular, the quantity of AEI caused by the business
activities of the responsible business entities will exceed
optimal levels and society will not maximize total possible
welfare. Adverse distributional effects may be an
additional effect of the uncompensated environmental
externalities. If the distribution of I&E and ensuing AEl is
not random among the U.S. population but instead is
concentrated among certain popul ation subgroups based
on socio-economic or other demographic characteristics,
then the uncompensated environmental externalities may
produce undesirabl e transfers of economic welfare among
subgroups of the population.

The goa of environmental legisation and subsequent
implementing actions, such as the §316(b) regulation that
isthe subject of thisanalysis, isto correct environmental
externalities by requiring the responsible parties to reduce
their actions causing environmental damage. Congress, in
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enacting the authorizing legislation, and EPA, in
promulgating the implementing regulations, act on behalf
of society to minimize environmenta impacts (i.e., achieve
alower level of & E and associated environmental harm).
These actions result in a supply of goods and services that
more nearly approximates the mix and level of goods and
services that would occur if the industries impinging and
entraining organisms fully accounted for the costs of their
AEI-generating activities. The resulting allocation of
economic resources, the mix and quantity of goods and
services provided by the economy, and the quantity of AEI
accompanying those activities will yield a higher net
economic welfare to society.

Requiring facilities to minimize their environmental
impacts by reducing levels of I&E (i.e., alower level of
environmental harm) is one approach to addressing the
problem of environmental externalities. This approach
internalizes the external costs by turning the societal cost
of environmental harm into a direct business cost — the
cost of achieving compliance with the regulation — for the
impinging and entraining entities. A facility causing AEI
will either incur the costs of minimizing its environmental
impacts, or will determine that complianceis not in its best

financial interest and will cease the AEI-generating
activities. This approach to addressing the problem of
environmental externalitieswill generally result in
improved economic efficiency and net welfare gains for
society if the cost of reducing the activities causing
environmental harm isless than the value of benefitsto
society from the reduced AEI.

It istheoretically possible to correct the market
imperfection by means other than direct regulation.
Negotiation and/or litigation, for example, could achieve
an optimal allocation of economic resources and mix of
production activities within the economy. However, the
transaction costs of assembling the affected parties and
involving them in the negotiation/litigation process as well
as the public goods character of the improvement sought
by negotiation or litigation will frequently render this
approach to addressing the market imperfection
impractical. Although the environmental impacts
associated with CWI Ss have been documented since the
first attempt at 8316(b) regulation in the late 1970’s,
implementation of 8316(b) to date has failed to address the
market imperfections associated with CWISs effectively.
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ChapTer 3: Profile of the Electric

Power Industr'y

INTRODUCTION

This profile compiles and analyzes economic and
financial datafor the electric power generating industry.
It provides information on the structure and overall
performance of the industry and explains important trends
that may influence the nature and magnitude of economic
impacts from the proposed §316(b) New Facility
Regulation. While this profile does not specifically
address new electric generating facilities subject to the
proposed rule, the information presented is nevertheless
relevant to new facilities as it describes the market into
which new facilities must enter and the existing facilities
against which they will compete.

The electric power industry is one of the most extensively
studied industries. The Energy Information
Administration (EIA), among others, publishes a
multitude of reports, documents, and studies on an annual
basis. This profileisnot intended to duplicate those
efforts. Rather, this profile compiles, summarizes, and
presents those industry data that are important in the
context of the proposed 8316(b) New Facility Regulation.
For more information on general concepts, trends, and
developments in the electric power industry, the last section
of this profile, “References,” presents a select list of other
publications on the industry.

The remainder of this profile is organized as follows:

»  Section 3.1 provides a brief overview of the
industry, including descriptions of major industry
sectors, types of generating facilities, and the
entities that own generating facilities.

»  Section 3.2 provides data on industry production
and capacity.

»  Section 3.3 focuses on existing 8316(b) facilities.
Facilities affected by the proposed rule are new
steam electric facilities that require a National
Pollutant Discharge Elimination System (NPDES)
permit, operate a CWIS to withdraw cooling water
from awater of the United States, and withdraw
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more than two million gallons per day (MGD).
This section provides information on the economic
and financial, location and technology
characteristics of existing facilities with a CWIS
and an NPDES permit.

»  Section 3.4 provides a brief discussion of factors
affecting the future of the electric power industry,
including the status of restructuring, and
summarizes forecasts of market conditions through
the year 2020.

3.1 INDUSTRY OVERVIEW

This section provides a brief overview of the industry,
including descriptions of major industry sectors, types of
generating facilities, and the entities that own generating
facilities.
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3.1.1 Industry Sectors

The electricity business is made up of three major functional
Service components or sectors: generation, transmission,
and distribution. These terms are defined as follows
(Beamon, 1998; Joskow, 1997):*

» Thegeneration sector includes the power plants
that produce, or “generate,” electricity.? Electric
energy is produced using a specific generating
technology, e.g., internal combustion engines and
turbines. Turbines can be driven by wind, moving
water (hydroelectric), or steam from fossil fuel-
fired boilers or nuclear reactions. Other methods
of power generation include geothermal or
photovoltaic (solar) technologies.

» Thetransmission sector can be thought of asthe
interstate highway system of the business —the
large, high-voltage power lines that deliver
electricity from power plantsto local areas.
Electricity transmission involves the
“transportation” of electricity from power plants to
distribution centers using a complex system.
Transmission requires: interconnecting and
integrating a number of generating facilitiesinto a
stable synchronized alternating current (AC)
network; scheduling and dispatching all connected
plants to balance the demand and supply of
electricity in real time; and managing the system
for equipment failures, network constraints, and
interaction with other transmission networks.

» Thedistribution sector can be thought of asthe
local delivery system — the relatively low-voltage
power lines that bring power to homes and
businesses. Electricity distribution relieson a
system of wires and transformers along streets and
underground to provide electricity to residential,
commercial, and industrial consumers. The
distribution system involves both the provision of
the hardware (e.g., lines, poles, transformers) and
a set of retailing functions, such as metering,
billing, and various demand management services.

Of the three industry sectors, only electricity generation
uses cooling water and is potentially affected by 8316(b)
regulation. The remainder of this profile will focus on the
generation sector of the industry.

! Terms highlighted in bold and italic font are defined in the
glossary at the end of this chapter.

2 Theterms “plant” and “facility” are used interchangeably
throughout this profile.

3.1.2 Prime Movers

Electric power plants use a variety of prime movers to
generate electricity. The type of prime mover used at a
given plant is determined based on the type of load the plant
is designed to serve, the availability of fuels, and energy
requirements. Most prime movers use fossil fuels (coal,
petroleum, and natural gas) as an energy source and employ
some type of turbine to produce electricity. The six most
common prime movers are (U.S. DOE, 2000a):

» Steam Turbine: Steam turbine, or “steam
electric” units require afuel source to boil water
and produce steam that drives the turbine. Either
the burning of fossil fuels or a nuclear reaction can
be used to produce the heat and steam necessary to
generate electricity. These units are generally base
load units which are run continuously to serve the
minimum load required by the system. Steam
electric units generate the majority of electricity
produced at power plantsin the U.S.

» Gas Combustion Turbine: Gas turbine units
burn a combination of natural gas and distillate oil
in a high pressure chamber to produce hot gases
that are passed directly through the turbine. Units
with this prime mover are generally less than 100
megawatts in size, less efficient than steam
turbines, and used for peak load operation serving
the highest daily, weekly, or seasonal loads. Gas
turbine units have quick startup times and can be
installed at a variety of site locations, making them
ideal for peak, emergency, and reserve-power
reguirements.

» Combined-Cycle Turbine: Combined-cycle
units utilize both steam and gas turbine prime
mover technologies to increase the efficiency of the
gas turbine system. After combusting natural gas
in gas turbine units, the hot gases from the turbines
are transported to a waste-heat recovery steam
boiler where water is heated to produce steam for a
second steam turbine. The steam may be produced
solely by recovery of gas turbine exhaust or with
additional fuel input to the steam boiler.
Combined-cycle generating units are generally
used for intermediate loads.

» Internal Combustion Engines: Internal
combustion engines contain one or more cylinders
in which fuel is combusted to drive a generator.
These units are generally about 5 megawattsin
size, can be installed on short notice, and can begin
producing electricity amost instantaneously. Like
gas turbines, internal combustion units are
generaly used only for peak loads.

3-2
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» Water Turbine: Unitswith water turbines, or
“hydroelectric units,” use either falling water or
the force of a natural river current to spin turbines
and produce electricity. These units are used for
all types of loads.

» Other Prime Movers: Other methods of power
generation include geothermal, solar, wind, and
biomass prime movers. The contribution of these
prime moversis small relative to total power
production in the U.S., but the role of these prime
movers may expand in the future because recent
legislation includes incentives for their use.

Table 3-1 provides data on the number of utility and
nonutility power plants by prime mover. Thistable includes
all plants that have at |east one non-retired unit and that
submitted Forms EIA-860A (Annual Electric Generator
Report - Utilities) or EIA-860B (Annual Electric Generator
Report - Nonutilities) in 1998. Plants that use more than
one type of prime mover were classified under the prime
mover type that accounts for the largest share of the plant’s
total electricity generation.

Table 3-1: Number of Utility and Nonutility Plants by Prime Mover, 1998

Prime Mover

Utility? Nonutility®

Steam Turbine

T Seedefinition of utility and nonutility in Section 3.1.3.
™ Nonutility combined-cycle turbines are reported by their individual gas and steam components and
are therefore not identifyable as combined-cycle units.

Source: Form EIA-860A, 1998; Form EIA-860B, 1998.

Only prime movers with a steam electric generating cycle
use substantial amounts of cooling water. These generators
include steam turbines and combined-cycle turbines. Asa
result, the analysisin support of the 8316(b) regulation
focuses on generating plants with a steam electric prime
mover. This profile will, therefore, differentiate between
steam electric and other prime movers, and only discuss
steam electric generation when referring to 8316(b)
facilities.

3.1.3 Ownership

The U.S. electric power industry consists of two broad
categories of firms that own and operate electric generating
plants: utilities and nonutilities. Generally, they can be
defined as follows (U.S. DOE, 2000a):

» Utility: A regulated entity providing electric
power, traditionally vertically integrated. Utilities
may or may not generate electricity.
“Transmission utility” refers to the regulated
owner/operator of the transmission system only.
“Distribution utility” refers to the regulated
owner/operator of the distribution system serving
retail customers.

» Nonutility: Entities that generate power for their
own use and/or for sale to utilities and others.
Nonutility power producers include cogenerators,
small power producers, and independent power
producers. Nonutilities do not have a designated
franchised service area and do not transmit or
distribute electricity.

Utilities can be further divided into three major ownership
categories: investor-owned utilities, publicly-owned utilities,
and rural electric cooperatives. Each category is discussed
below.
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a. Investor-Owned Utilities

Investor-owned utilities (I0Us) are for-profit businesses that
can take two basic organizational forms: the individual
corporation and the holding company. Anindividua
corporation is a single utility company with its own
investors; a holding company is a business entity that owns
one or more utility companies and may have other
diversified holdings aswell. Like all businesses, the
objective of an IOU isto produce areturn for its investors.
|OUs are entities with designated franchise areas. They are
reguired to charge reasonable and comparable prices to
similar classifications of consumers and give consumers
access to services under similar conditions. Most I0Us
engagein all three activities: generation, transmission, and
distribution. 1n 1998, I0Us operated 1,610 facilities which
accounted for more than 66 percent of all U.S. electric
utility generation capacity (U.S. DOE, Form EIA-860B).2

b. Publicly-Owned Utilities

Publicly-owned electric utilities can be municipalities,
public power districts, state authorities, irrigation projects,
and other state agencies established to serve their local
municipalities or nearby communities. Excess funds or
“profits’ from the operation of these utilities are put toward
community programs and local government budgets,
increasing facility efficiency and capacity, and reducing
rates. Federally-owned facilities are also included in this
category for the purposes of this profile and analysis. Most
municipal utilities are nongenerators engaging solely in the
purchase of wholesale electricity for resale and distribution.

3 Datafor 239 IOU’ swith at least one non-retired plant.

The larger municipal utilities, as well as state and federal
utilities, usually generate, transmit, and distribute
electricity. In general, publicly-owned utilities have access
to tax-free financing and do not pay certain taxes or
dividends, giving them some cost advantages over |OUs.

c. Rural Electric Cooperatives

Cooperative electric utilities (“coops’) are member-owned
entities created to provide electricity to those members.
Rural electric cooperatives operated 199 generating
facilitiesin 1998. These utilities, established under the
Rural Electrification Act of 1936, provide electricity to
small rural and farming communities (usually fewer than
1,500 consumers). Fewer than ten percent of coops
generate electricity; most are primarily engaged in
distribution. Cooperatives operate in 46 states and are
incorporated under state laws. The National Rural Utilities
Cooperative Finance Corporation, the Federal Financing
Bank, and the Bank of Cooperatives are important sources
of financing for these utilities.

Figure 3-1 presents the percent of capacity and generating
facilities providing electric power in the U.S. in 1998 by
type of ownership. Thisfigureisbased on datafor all
plants that have at |east one non-retired unit and that
submitted Forms EIA-860A or EIA-860B in 1998. The
graphic shows that nonutilities account for the largest
percentage of facilities (1,986, or 39 percent), but only
represent 12 percent of total U.S. generating capacity.
Investor-owned utilities operate the second largest number
of facilities and account for 66 percent of total U.S.

capacity.

3-4
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Figure 3-1: Percent of Capacity and Facilities in the U.S. Electric Power
Industry by Ownership Type, 1998

10

0% 1% % % 40% 5% 6% %

0 %d Faciliies B %o Capacity

T Capacity is ameasure of a generating unit’s ability to produce e ectricity. Capacity is
defined as the designed full-load continuous output rating for an electric generating
unit.

Source: Form EIA-860A, 1998; Form EIA-861, 1998; Form ElIA-860B, 1998.

Plants owned and operated by utilities and nonutilities may
be affected differently by the 8316(b) regulation due to
differing competitive rolesin the market. Much of the
following discussion therefore differentiates between these

two groups.
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3.2 DOMESTIC PRODUCTION

This section presents an overview of U.S. generating
capability and electricity generation. Subsection 3.2.1
provides data on generation capability, and Subsection 3.2.2
provides data on generation. Subsection 3.2.3 presents an
overview of the geographic distribution of generation plants
and capacity.

3.2.1 Generating Capability

Utilities own and operate the majority of the generating
capability in the United States (88 percent). Nonutilities
owned only 12 percent of the total generating capability in
1998 and produced less than 12 percent of the electricity in
the country (U.S. DOE, 1999c). Nonutility capability and
generation have increased substantially in the past few
years, however, since passage of legislation aimed at
increasing competition in the industry. Generation
capability for nonutilities has increased 103 percent since
1991, compared with a capability decrease of one percent
over the sametime period for utilities.* Nonutility
generation shows an increasing trend since 1991 with the
most significant increases occurring in recent years as a
result of the move toward a competitive electric power
market.

Figure 3-2 shows the growth in utility and nonutility

4 More accurate data were available starting in 1991,
therefore, 1991 was selected as the initial year for trends analysis.

capability from 1991 to 1998. The growth in nonutility
capability, combined with a slight decrease in utility
capability, has resulted in a modest growth in generating
capability overall.

CAPACITY/CAPABILITY

The rating of a generating unit is a measure of its ability to
produce electricity. Generator ratings are expressed in
megawatts (MW). Capacity and capability are the two
COMMON Measures:

Nameplate capacity isthe full-load continuous output
rating of the generating unit under specified conditions, as
designated by the manufacturer.

Net capability is the steady hourly output that the
generating unit is expected to supply to the system load, as
demonstrated by test procedures. The capability of the
generating unit in the summer is generally less than in the
winter due to high ambient-air and cooling-water
temperatures, which cause generating units to be less
efficient. The nameplate capacity of a generating unit is
generally greater than its net capability.

U.S. DOE, 2000a

3-6
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Figure 3-2: Generating Capability, 1991 to 1998
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Source: U.S DOE, 1996b; U.S DOE,1999c.

3.2.2 Electricity Generation

Total net electricity generation in the U.S. for 1998 was
3,618 billion kWh. Utility-owned plants accounted for 89
percent of this amount. Total net generation has increased
by 18 percent over the eight-year period from 1991 to 1998.
During this period, nonutilities increased their electricity
generation by 71 percent. In comparison, generation by
utilities increased by only 14 percent (U.S. DOE, 1999c).
Thistrend is expected to continue with deregulation in the
coming years, as more facilities are purchased and built by
nonutility power producers.

Table 3-2 shows the change in net generation between 1991
and 1998 by fuel source for utilities and nonutilities.

MEASURES OF GENERATION

The production of electricity is referred to as generation and
ismeasured in kilowatthours (kWh). Generation can be
measured as.

Gross generation: The total amount of power produced
by an electric power plant.

Net generation: Power available to the transmission
system beyond that needed to operate plant equipment. For
example, around 7% of electricity generated by steam
electric unitsis used to operate equipment.

Electricity available to consumers: Power available for
sale to customers. Approximately 8 to 9 percent of net
generation is lost during the transmission and distribution
process.

U.S. DOE, 2000a
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Source: U.S DOE, 1996b; U.S DOE,1999c.

As shown in Table 3-2, coal and natural gas generation
grew the fastest among the utility fuel source categories,
each increasing by 17 percent between 1991 and 1998.

Nuclear generation increased by 10 percent, while

hydroelectric generation increased by 9 percent. Utility
generation from renewable energy sources decreased

significantly (29 percent) between 1991 and 1998.

Nonutility generation has grown at a much higher rate

Table 3-2: Net Generation by Energy Source and Ownership Type, 1991 to 1998 (6Wh)

Energy | ... L — e e [t R

Source 1991 1998 % Change 1991 1998 % Change 1991 | 1998 % Change
Coa 1,551 : 1,807 : 17% 39 : 68 : 73% 1,590 1,876 : 18%
Hydropower | 260 304 wh| 6. u. 13a% | 286 . 39 . 11% |
Nudewr | 613: 674 0% o oi o | 613 674 . 10% |
Paroleum | w10 aw |  8: 17 % | 19 w2 %
Gs | 264 309 % | 127 . 240 0 go% | 1 550 | 0%
Renewables” | 0 7 2% | 570 66 5% | 67 13 8% |
Total ’ ’

Nonutility generation was converted from gross to net generation based on prime mover-specific conversion factors (U.S. DOE,
1996b). Asaresult of this conversion the total net generation estimates differ slightly from EIA published totals by fuel type.
Renewables include solar, wind, wood, biomass and gecthermal energy sources.

between 1991 and 1998 with the passage of legislation
aimed at increasing competition in the industry. Nonutility
hydroel ectric generation grew the fastest among the energy

source categories, increasing 134 percent from 1991 to

1998. Generation from petroleum-fired facilities, either
newly constructed or purchased from utilities, also

increased substantially, with a 124 percent increase in

generation between 1991 and 1989.
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Figure 3-3 shows total net generation for the U.S. by
primary fuel source for utilities and nonutilities. Electricity
generation from coal-fired plants accounts for 52 percent of
total 1998 generation. Electric utilities generate 96 percent
(1,807 billion kwh) of the 1,876 hillion kWh of electricity
generated by coal-fired plants. This represents
approximately 56 percent of total utility generation. The
remaining 4 percent (68 billion kwh) of coal-fired
generation is provided by nonutilities, accounting for 17
percent of total nonutility generation. The second largest

source of electricity generation is nuclear power plants,
accounting for 19 percent of total generation and
approximately 21 percent of total utility generation. Figure
3-3 shows that 100 percent of nuclear generation is owned
and operated by utilities. Another significant source of
electricity generation is gas fired power plants, which
account for 59 percent of nonutility generation and 15
percent of total generation.

Figure 3-3: Percent of Electricity Generation By Primary Fuel Source, 1998
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Renewabl es include biomass, other waste, solar, wind, and geothermal. Hydropower includes
conventional and pumped storage.

Source: U.S DOE,1999c.

The 8316(b) regulation will affect facilities differently based
on the fuel sources and prime movers used to generate
electricity. Asmentioned in Section 3.1.2 above, only
prime movers with a steam electric generating cycle use
substantial amounts of cooling water.

3.2.3 Geographic Distribution

Electricity is a commodity that cannot be stored or easily
transported over long distances. Asaresult, the geographic
distribution of power plantsis of primary importance to
ensure reliable supply of electricity to all customers. The
U.S. bulk power system is composed of three major

networks, or power grids:

» the Eastern Interconnected System, consisting of one
third of the U.S. to the east of the Missouri River;

» the Western I nterconnected System, which includes
the Southwest and areas west of the Rocky Mountains;
and

» the Texas I nterconnected System, the smallest of the
three, consisting of the majority of Texas.




§316(b) EEA Chapter 3 for New Facilities

Profile of the Electric Power Industry

The Texas system is not connected with the other two
systems, while the other two have limited interconnection to
each other. The Eastern and Western systems are
integrated or have links to the Canadian grid system. The
Western and Texas systems have links with Mexico as well.

These major networks contain extra-high voltage
connections that allow for power transactions from one part
of the network to another. Wholesale transactions can take
place within these networks to reduce power costs, increase
supply options, and ensure system reliability. Reliability
refers to the ability of power systems to meet the demands of
consumers at any given time. Effortsto enhance reliability
reduce the chances of power outages.

The North American Electric Reliability Council (NERC) is
responsible for the overall reliability, planning, and
coordination of the power grids. This voluntary
organization was formed in 1968 by electric utilities,
following a 1965 blackout in the Northeast. NERC is
organized into nine regional councils that cover the 48
contiguous states, Hawaii, part of Alaska, and portions of
Canada and Mexico. These regiona councils are
responsible for the overall coordination of bulk power
policies that affect their regions’ reliability and quality of
service. Each NERC region deals with electricity reliability

issuesin its region, based on available capacity and
transmission constraints. The councils also aid in the
exchange of information among member utilitiesin each
region and among regions. Service areas of the member
utilities determine the boundaries of the NERC regions.
Though limited by the larger bulk power grids described in
the previous section, NERC regions do not necessarily
follow any state boundaries. Figure 3-4 below provides a
map of the NERC regions, which include:

» ECAR —East Central Area Reliability Coordination
Agreement

ERCOT - Electric Reliability Council of Texas

FRCC — Florida Reliability Coordinating Council
MAAC — Mid-Atlantic Area Council

MAIN — Mid-America Interconnect Network

MAPP — Mid-Continent Area Power Pool (U.S.)
NPCC — Northeast Power Coordinating Council (U.S.)
SERC — Southeastern Electric Reliability Council

SPP — Southwest Power Pool

WSCC — Western Systems Coordinating Council (U.S.)

v v v v v v v v v

Alaska and Hawaii are not shown in Figure 3-4. Part of
Alaskais covered by the Alaska Systems Coordinating
Council (ASCC), an affiliate NERC member. The state of
Hawaii also hasits own reliability authority (HI).

Figure 3-4: North American Electric Reliability Council (NERC) Regions

Source: EIA, 1996 http://mwww.eia.doe.gov/cneaf/electricity/chg_str_fuel/html/fig02.html
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The §316(b) regulation may affect plants located in
different NERC regions differently. Economic
characteristics of new facilities affected by the proposed
8316(b) New Fecility Rule are likely to vary across regions
by fuel mix, and the costs of fuel transportation, labor, and
construction. Baseline differencesin economic
characteristics across regions may influence the impact of
the 8316(b) regulation on profitability, electricity prices,
and other impact measures. The proposed 8316(b) New
Facility Rule may have little or no impact on electricity
pricesin aparticular region if relatively few new plantsin
the region incur costs under the rule. Conversely, regions
that have alarge number of new facilities with costs under

the proposed §316(b) New Facility Rule could experience a
greater impact on electricity prices.

Table 3-3 shows the distribution of all existing utilities,
utility-owned plants, and capacity by NERC region. The
table shows that while the Mid-Continental Area Power
Pool (MAPP) has the largest number of utilities, 24 percent,
these utilities only represent five percent of total capacity.
Conversely, only five percent of the nation’s utilities are
located in the Southeastern Electric Reliability Council
(SERC). These utilities are generally larger and account for
23 percent of the industry’ s total generating capacity.

Table 3-3: Distribution of Generation Utilities, Utility Plants, and Capacity by NERC Region, 1998
Generation Utilities : Plants : Capacity
NERC Region [~ Sl L e
Number % of Total Number % of Total Total MW i % of Total
ASCC 51 | 6% 166 | 5% | 1,925 | 0%
ECAR % 11% | 283 | 9% | 110,039 | 15%
ERCOT 27 | 3% | 106 | 3% | 55,890 | 8%
FRCC 18 2% 63 | 2% | 38,667 | 5%
HI 3 | 0% | 16 1% | 1580 | 0%
MAAC 21 | 2% | 121 | 4% | 56,824 | 8%
MAIN 62 | % | 196 | 6% | 52,916 | 7%
MAPP 211 | 24% | 398 | 13% | 35,737 | 5%
NPCC 67 | 8% | 372 | 12% | 46,303 | 6%
SERC 42 | 5% 320 | 11% | 164,745 | 23%
SPP 143 | 17% | 25 | 9% | 45,807 | 6%
WSCC 125 14% 742 24% 118,349 | 16%
728782 |

Source: Form EIA-860A, 1998; Form EIA-861, 1998.
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Table 3-4 shows the distribution of existing nonutility
plants and capacity by NERC region. The table shows that
the Western Systems Coordinating Council (WSCC) has the

largest number of plants, 585, and accounts for the largest

share of total nonutility capacity, 29 percent.

NERC Region

Table 3-4: Distribution of Nonutility Plants and Capacity by NERC Region, 1998

Capacity

Source: Form EIA-860B, 1998.

3.3 EXISTING PLANTS WITH CWISs
AND NPDES PERMITS

Section 316(b) rulemaking appliesto facilities that are point
sources under the Clean Water Act and directly withdraw
cooling water from a water of the United States. Among
power plants, only those facilities employing a steam
electric generating technology require cooling water and are
therefore of interest to this analysis. Steam electric
generating technologies include units with steam electric
turbines and combined-cycle units with a steam component.

The following sections describe existing utility and
nonutility power plants that would be subject to the
proposed 8316(b) New Facility Regulation if they were new
facilities. These are existing facilities that hold a National

Pollutant Discharge Elimination System (NPDES) permit
and operate a CWIS.> The remainder of this chapter will
refer to these facilities as “existing 8316(b) plants.”

Utilities and nonutilities are discussed in separate
subsections because the data sources, definitions, and
potential factors influencing the magnitude of impacts are
different for the two sectors. Each subsection presents the
following information:

»  Ownership type: This section discusses existing
8316(b) facilities with respect to the entity that
owns them. Ultilities are classified into investor-

5 The proposed §316(b) New Facility Regulation only applies
to new facilities that withdraw more than two MGD.

3-12
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owned utilities, rural electric cooperatives,
municipalities, and other publicly-owned utilities
(see Section 3.1.3). Thisdifferentiation is
important because EPA isrequired to separately
consider impacts on governments in its regulatory
development (see Chapter 10: UMRA and Other
Economic Analyses for the analysis of government
impacts of the proposed §316(b) New Facility
Regulation). The utility ownership categories do
not apply to nonutilities. The ownership type
discussion for nonutilities differentiates between
two types of plants: (1) plants that were originally
built by nonutility power producers (“original
nonutility plants”) and (2) plants that used to be
owned by utilities but that were sold to nonutilities
asthe result of industry deregulation (“former
utility plants’). For both groups, differentiation by
ownership type is important because of the
different economic and operational characteristics
of the different types.

» Ownership size: This section presents information
on the Small Business Administration (SBA) entity
size of the owners of existing 8316(b) facilities.
EPA isrequired to consider economic impacts on
small entities when developing new regulations
(see Chapter 9: Regulatory Flexihility
Analysi/SBREFA for the small entity analysis of
new facilities subject to the proposed §316(b) New
Facility Regulation).

» Plant size: This section discusses the existing
§316(b) facilities by the size of their generation
capacity. The size of aplant isimportant because
it partly determinesits need for cooling water.

»  Geographic distribution: This section discusses
plants by NERC region. The geographic
distribution of facilities isimportant because a high
concentration of facilities with costs under a
regulation could lead to impacts on aregiona
level. Everything else being equal, the higher the
share of plants with costs, the higher the likelihood
that there may be economic and/or system
reliability impacts as a result the regulation.

»  Water body and cooling system type: This section
presents information on the type of water body
from which existing §316(b) facilities draw their
cooling water and the type of cooling system they
operate. Thetype of source water body determines
the compliance requirements of new facilities
subject to the proposed 8316(b) New Facility
Regulation (see Chapter 6: Regulatory Options for
adiscussion of compliance requirements for the
different water body types under the proposed

§316(b) New Facility Regulation). Cooling
systems can be either once-through or recirculating
systems.® Plants with once-through cooling water
systems withdraw between 80 and 98 percent more
water than those with recirculating systems.

WATER USE BY STEAM ELECTRIC
POWER PLANTS

Steam el ectric generating plants are the single largest
industrial users of water in the United States. In 1995:

» steam electric plants withdrew an estimated 190
billion gallons per day, accounting for 39 percent of
freshwater use and 47 percent of combined fresh and
saline water withdrawals for offstream uses (uses that
temporarily or permanently remove water from its
source);

» fossil-fuel steam plants accounted for 71 percent of the
total water use by the power industry;

» nuclear steam plants and gecthermal plants accounted
for 29 percent and less than 1 percent, respectively;

» surface water was the source for more than 99 percent
of total power industry withdrawals;

» approximately 69 percent of water intake by the power
industry was from freshwater sources, 31 percent was
from saline sources.

USGS, 1995

3.3.1 Existing §316(b) Utility Plants
EPA identified steam electric prime movers that require
cooling water using information from the EIA data
collection Forms EIA-767 and EIA-860A.” These prime
movers include:

6 Once-through cooling systems withdraw water from the
water body, run the water through condensers, and discharge the
water after asingle use. Recirculating systems, on the other hand,
reuse water withdrawn from the source. These systems take new
water into the system only to replenish losses from evaporation or
other processes during the cooling process. Recirculating systems
use cooling towers or ponds to cool water before passing it through
condensers again.

" Form EIA-767 (Steam-Electric Plant Operation and Design
Report) collects annual datafrom all steam electric utility plants
with a generator nameplate rating of 10 MW or larger. Form EIA-
860A (Annual Electric Generator Report) collects data used to
create an annual inventory of utilities. The data collected
includes: type of prime mover; nameplate rating; energy source;
year of initiadl commercial operation; operating status; cooling
water source, and NERC region.
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Atmospheric Fluidized Bed Combustion (AB)
Combined Cycle Steam Turbine with Supplementary
Firing (CA)

Steam Turbine — Common Header (CH)

Combined Cycle — Single Shaft (CS)

Combined Cycle Steam Turbine — Waste Heat Boiler
Only (CW)

Steam Turbine — Geothermal (GE)

Integrated Coal Gasification Combined Cycle (1G)
Steam Turbine — Boiling Water Nuclear Reactor (NB)
Steam Turbine — Graphite Nuclear Reactor (NG)
Steam Turbine — High Temperature Gas-Cooled
Nuclear Reactor (NH)

Steam Turbine — Pressurized Water Nuclear Reactor
(NP)

Steam Turbine — Solar (SS)

Steam Turbine — Boiler (ST)

v v v v v

Using thislist of steam electric prime movers and Form
EIA-860A information on the reported operating status of
units, EPA identified 871 facilities that have at |east one
generating unit with a steam electric prime mover.
Additional information from Form EIA-767 and the UDI
database was used to determine that 678 of the 871 facilities
operate a CWIS and hold an NPDES permit. Table 3-5
provides information on the number of utilities, utility
plants, and generating units, and the generating capacity in
1998. Thetable providesinformation for the industry as a
whole, for the steam electric part of the industry, and for the
“8316(b)” part of the industry.

Plants, Units, and Capacity, 1998

Table 3-5: Number of Utilities, Utility

Total'

Steam Electric™

Steam Electric with CWIS
and NPDES Per mit

Number

Number

Utilities

Nameplate Capacity (MW)

728,782

+
Tt

Includes only generating capacity not permanently sh

Source: Form EIA-860A, 1998; UDI Database, 1994.

Table 3-5 shows that the 871 steam electric plants account
for only 29 percent of all plants but for 77 percent of all
capacity. The 678 plants that withdraw cooling water from
awater of the United States and hold an NPDES permit
represent 22 percent of all plants, are owned by 26 percent

! 9% of Total : 9% of Total

562,117

ut down or sold to nonutilities.

Utilities and plants are listed as steam €electric if they have at least one steam electric unit.

of all utilities, and account for approximately 70 percent of
reported utility generation capacity. The remainder of this
section will focus on the 678 utility plants that withdraw
from awater of the United States and hold an NPDES
permit.
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a. Ownership Type

Table 3-6 shows the distribution of the 221 utilities that
own the 678 existing 8316(b) plants as well as the total
generating capacity of these entities by type of ownership.
Utilities can be divided into three major ownership
categories: investor-owned utilities, publicly-owned utilities
(including municipalities, and federal and state-owned
utilities), and rural electric cooperatives. Table 3-6 shows
that 32 percent of plants operated by investor-owned

utilities have a CWIS and an NPDES permit. These 523
facilities account for 77 percent of all existing plants with a
CWIS and an NPDES permit. In contrast, the percentage of
all plants that have a CWIS and an NPDES permit is much
lower for the other ownership types: 21 percent for rural
electric cooperatives, 9 percent for municipalities, and 10
percent for other publicly owned utilities.

Table 3-6: Existing Utilities, Plants, and Capacity by Ownership Type, 1998
Utilities Plants Capacity (MW)
Utilities with Plants : : L
Owner ship Total with CWIS and Total Plantzv'\GLhDCI;VSVI . Capauij'\\fggE%WI s
Type Number NPDES Number an Total an
of goposseeasoac0a: ‘S of iy Capacity i e
Utilities i % of Plants % of § % of
| WmiaE Total | DIIoES Total MW Total
Investor-
Owned 435,358 79%
Coop 16,350 63%
Municipa 17,570 40%
Other 0 0 : 0
Public 61 12 20% 392 38 10% 110,003 40,035 36%
Total 728,782 509,313

Source: Form EIA-860A, 1998; UDI Database, 1994; Form EIA-861, 1998.

b. Ownership Size

EPA used the Small Business Administration (SBA) small
entity size standards for SIC code 4911 (electric output of
less than 4 million megawatt hours per year) for investor-
owned utilities and rural electric cooperatives, and the
population-based size standard established for governmental
jurisdictions (population of less than 50,000) for publicly
owned utilities to make the small entity determination.®

Table 3-7 provides information on the total number of
utilities and utility plants owned by small entities by type of
ownership. The table shows that 62 of the 221 utilities with
existing 8316(b) plants, or 28 percent, are small. The size
distribution varies considerably by ownership type: only 14,

8 SBA defines “small business’ as firms with an annual
electric output of four million megawatthours or less and “small
governmenta jurisdictions’ as governments of cities, counties,
towns, school districts or special districts with a population of less
than 50,000 people.

or 11 percent, of all investor-owned utilities with existing
8316(b) plants are small, compared 36, or 60 percent, of all
municipalities. The sameistrue on the plant level: only
four percent of the 523 existing §316(b) plants owned by a
investor-owned utility are owned by a small entity. The
corresponding percentages for municipalities, other publicly
owned utilities, and electric cooperatives are 49 percent, 13
percent, and 32 percent, respectively.

Table 3-7 aso shows the percentage of all small utilities
and all plants owned by small utilities that comprise the
“8316(b)” part of the industry. Nine percent of all small
utilities operate existing 8316(b) plants. Again, the
distribution varies considerably by ownership type: only
seven percent of all small municipal utilities operate a
8316(b) plant, compared to 29 percent of al small investor-
owned utilities. At the plant level, 11 percent of plants
operated by investor-owned small entities have CWISs and
NPDES permits compared to only five percent of small
municipally-owned plants.
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Table 3-7: Small Utilities and Utility Plants by Ownership Type, 1998

, Total With CWIS and NPDES Per mit Small with
OWNEr Ship Lo ] CWISand
Type : NPDEY Total
Total Small Unknown i % Small Total Small % Small Small
Utilities

Source:  Form EIA-860A, 1998; EIA-861, 1998.
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c. Plant Size percent) have atotal capacity of 1,000 megawatts or less.

EPA also analyzed the steam electric facilities with a CWIS Fi_gure 3-5 presents the distri bution of existi ng_uti lity plants
and an NPDES permit with respect to their generating with a CWIS and an NPDES permit by plant size.

capacity. Of the 678 plants, 336 (50 percent) have atotal

namepl ate capacity of 500 megawaetts or less, and 480 (71

Figure 3-5: Number of Existing Utility Plants with CWIS and NPDES Permit
by Plant Size, 1998

# of Plants
g
ANANANANANAN

O O L L L
\) O § § ?)Q N\ S N

Size Category (in MW)

Source:  Form EIA-860A, 1998.
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d. Geographic Distribution

Table 3-8 shows the distribution of existing 8316(b) utility
plants by NERC region. The figure shows that there are
considerable differences between the regions in terms of
both the number of existing utility plants with a CWIS and
an NPDES permit and the percentage of al plants that they
represent. Excluding Alaska, which only has one utility
plant with a CWIS and an NPDES permit, the percentage of
existing 8316(b) facilities ranges from six percent in the
Western Systems Coordinating Council (WSCC) to 58
percent in the Electric Reliability Council of Texas
(ERCQT). The East Central Area Reliability Coordination
Agreement (ECAR) has the highest absolute number of
existing 8316(b) facilities with 124, or 44 percent of all
facilities, followed by the Southeastern Electric Reliability
Council (SERC) with 122 facilities, or 38 percent of all
facilities. The smallest percentage of water use for utilities
is observed in the West and Southwest (the WSCC and the
Southwest Power Pool, SPP, have the lowest percentages
with six and 19 percent, respectively), where water
conservation has long been an important issue.

e. Water Body and Cooling System Type
The impacts of CWISs on the aquatic habitats from which
they withdraw water depend on several factors, including
the type of water body, the location of the CWIS relative to
sensitive biologica areas, the intake flow volume, and the
velocity. This section characterizes existing 8316(b) utility
plants with respect to two of those characteristics: water
body type and cooling system type.

Table 3-9 shows that most of the existing utility plants with
a CWIS and an NPDES permit draw water from a
freshwater river (369, or 54 percent). The next most

Table 3-8: Utility Plants by NERC Region, 1998

Plants with CWIS and

Total
NORC 4 Numberof | NPDESPermit
g Plants :

Source: Form EIA-860A, 1998; Form EIA-861, 1998.

frequent water body types are lakes or reservoirs with 141
plants (21 percent) and estuaries or tidal rivers with 88
plants (13 percent).

The table also shows that most of these plants, 403 or 59
percent, employ a once-through cooling system. Of the
plants that withdraw from an estuary, the most sensitive
type of water body, only five percent use a closed cycle
system while 85 percent have a once through system. In
contrast, 28 percent of plants located on freshwater rivers
and on lakes or reservoirs have a closed cycle system.

Table 3-9: Number of Utility Plants by Water Body Type and Cooling System Type

__________________________________________________________________ Coaling Oystem Ty P e

Water Body |  ClodCydle | OnceThrough Combinan Unknown

Type g g A A g A

P Number : '(I%)ot?alf Number '(I%)ot?alf Number I '(I%)ot?alf Number I '(I%)ot?alf To
Esay L 4B TS 8T A2 ]
Lake i S LR 891 8% i SALT S N A
008N i L 6% | 16 8% L 6% O 018
RV 1027 28%; A4 56l 52 Mt 0% ....389
Other/ Unknown 2i  35%: 9 15% : 6 10% 251 40% 62
Total ' 5 5 5
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3.3.2 Existing §316(b) Nonutility Plants
EPA identified nonutility steam electric prime movers that
reguire cooling water using information from the EIA data
collection Forms EIA-860B and EIA-867.° These prime
movers include:

Atmospheric Fluidized Bed Combustion (AB)
Combined Cycle — Auxiliary (CA)

Combined Cycle— Total Unit (CC)

Steam Turbine — Common Header (CH)
Combined Cycle — Single Shaft (CS)
Combined Cycle — Waste(CW)

Steam Turbine — Geothermal (GE)

Combined Cycle—ICG (1G)

Nuclear BWR (NB)

Steam Turbine Graphite Nuclear Reactor (NG)
Nuclear HTGR (NH)

Nuclear LWBR (NL)

Nuclear PWR (NP)

Nuclear Unknown (NU)

Steam Turbine — Flourized Bed (SF)

Steam Turbine — Solar (SS)

Steam Turbine — Boiler (ST)

v v v v v v v v v v v v v v v v v

® Form EIA-860B (Annual Nonutility Electric Generator
Report) is the equivalent of Form EIA-860A for utilities. It isthe
annual inventory of nonutility plants and collects data on the type
of prime mover, nameplate rating, energy source, year of initial
commercial operation, and operating status. Form EIA-867
(Annual Nonutility Power Producer Report) is the predecessor of
Form EIA-860B. Form EIA-867 contained similar, but more
detailed, information to Form EIA-860B but was confidential.
The EIA provided EPA with alist of nonutilities with steam
electric prime movers from the 1996 Form EIA-867, which formed
the basis for the EPA’ s screener questionnaire and this analysis.

Forms EIA-860B and EIA-867 include two types of
nonutilities: facilities whose primary business activity is the
generation of electricity, and manufacturing facilities that
operate industrial boilersin addition to their primary
manufacturing processes. The discussion of existing
§316(b) nonutilities focuses on those nonutility facilities
that generate electricity as their primary line of business.””
Manufacturing facilities with industrial boilers are included
in the industry profilesin Chapter 4: Profile of
Manufacturing Industries.

Using the identified list of steam electric prime movers and
Form EIA-860B information on the reported operating
status of units, EPA identified 422 facilities that have at
least one generating unit with a steam electric prime mover.
Additional information from the §316(b) Industry Screener
determined that 85 of the 422 facilities operate a CWIS and
hold an NPDES permit. Table 3-10 providesinformation
on the number of parent entities, nonutility plants, and
generating units, and their generating capacity in 1998.
The table provides information for the industry as a whole,
for the steam electric part of the industry, and for the
“8316(b)” part of the industry.

10 EPA identified manufacturing facilities operating steam
electric industrial boilers using SIC code information from Form
EIA-867. Those facilities were removed from the analysis. The
discussion of steam €electric nonutilities and nonutilities with
CWIS and NPDES permit, therefore, only includes facilities with
electricity generation as their main line of business. However, the
same information was not available for facilities with non-steam
prime movers. Industry totals, therefore, include industrial
boilers.
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Table 3-10: Number of Nonutilities, Nonutility Plants, Units, and Capacity, 1998

Total'

Total Steam Electric
Nonutilities'

Nonutilitieswith CWIS and NPDES
Per mit™

Parent Entities

Nameplate Capacity (MW)

T Includes all facilities with at least one non-retired unit in Form EIA-860B data (both nonutilities and industrial boilers).
" Includes only nonutility plants generating electricity as their primary line of business.

Source:  Form EIA-860, 1998; Form EIA-860B, 1998; Form EIA-867, 1996; EPA Industry Screener Questionnaire: Phase | Cooling

Water Intake Structures, 1999.

a. Ownership Type

Nonutility power producers that generate electricity astheir
main line of business fall into two different categories:
“original nonutility plants’ and “former utility plants.”

< Original nonutility plants

For the purposes of this analysis, original nonutility plants
are those that were originally built by a nonutility. These
plants primarily include facilities qualifying under the
Public Utility Regulatory Policies Act of 1978 (PURPA),
cogeneration facilities, independent power producers, and
exempt wholesale generators under the Energy Policy Act of
1992 (EPACT).

EPA identified original nonutility plants with a CWIS and
an NPDES permit through the 8316(b) Industry Screener
Questionnaire: Phase | Cooling Water Intake Structures
which was sent to all nonutilities with a steam electric
prime mover listed in the 1996 Form EIA-867. This profile
further differentiates original nonutility plants by their
primary Standard Industrial Classification (SIC) code, as
reported in the screener questionnaire. Reported SIC codes
include:

» 4911 - Electric Services

» 4931 — Electric and Other Services Combined

» 4939 — Combination Utilities, Not Elsewhere
Classified

» 4953 — Refuse Systems

» 4961 — Steam and Air-Conditioning Supply

< Former utility plants

Former utility plants are those that used to be owned by a
utility power producer but have been sold to a nonutility as
aresult of industry deregulation. These were identified
from Form EIA-860B by their plant code.™

Table 3-11 shows that original nonutilities account for the
vast majority of plants (1,942 out of 1,986, or 98 percent).
Only 44 out of the 1,986 nonutility plants, or 2 percent,
were formerly owned by utilities. However, these 44
facilities account for more than 23 percent of al nonutility
generating capacity. Eighty-five of the 1,986 nonutility
plants operate a CWIS and hold an NPDES permit. Most of
these 8316(b) facilities (61, or 72 percent) are origina
nonutility plants. Only 24 of the 85 §316(b) nonutility
plants are former utility plants, but they account for 78
percent of all 8316(b) nonutility capacity.

The table also shows that only three percent of all original
nonutility plants have a CWIS and an NPDES permit,*
compared to 55 percent of all former utility plants.

1 Utility plants have an identification code number that is
less than 10,000 whereas nonutilities have a code number greater
than 10,000. When utility plants are sold to nonutilities, they
retain their original plant code.

2 This percentage understates the true share of §316(b)
nonutility plants because the total number of plants includes
industrial boilers while the number of §316(b) nonutilities does
not.
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Table 3-11: Existing Nonutility Firms, Plants, and Capacity by SIC Code, 1998

Firmswith Plantswith

Plants with CWIS

Capacity (MW)

Capacity with CWIS

SIC Code Total CWISand NPDES Total and NPDES and NPDES
B oomooaomeoamn oottt Total St
Number : : Number : Capacity ]
of Firms i % of of Plants i i % of i % of
| WmiaE Total | DIoES Total MW Total
4911 25 29 1,930,113
4931 11 15 1,981,596
4939 1,429 4 3% 1,942 5 3% 75,020,663 i 377,430 6%
4953 7 12 404,555
4961 1 1 8,332
Former : :
Utility 14" 14 100% 44 24 55% 22,522,775 ¢ 16,924,508 i 75%

T Individual numbers may not add up to total due to individual rounding.

Tt

97,543,438 '

21,626,535 '

Three firms owning former utility plants do not operate a plant with a CWIS and an NPDES permit. However, three former

utility plants with a CWIS and an NPDES permit are not listed in Form EIA-860B. While the number of firms with plants with
CWIS and NPDES permit was adjusted to reflect the owners of the three missing plants, the total number of firmswas not. The
real percentage of firms that own former utility plants with a CWIS and an NPDES permit is therefore less than 100 percent.

Source: Form EIA-860B, 1998.
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b. Ownership Size

EPA used the Small Business Administration (SBA) small
entity size standards to determine the number of existing
8316(b) nonutility plants owned by small firms. Table 4-12
shows that of the 61 original nonutility plants with CWISs
and NPDES permits 17 percent are owned by a small entity.
Another 26 percent are owned by afirm of unknown size
which may aso qualify as asmall entity.

Information on the business size for former utility plants
was not readily available. EPA classified 14 facilities as
owned by alarge firm because their plant-level electricity
generation in 1997 exceeded 4 million MWh, the SBA
threshold for SIC code 4911. All other facilities were
classified as “unknown” for the purposes of this profile.

Table 4-12: Number of Nonutility Plants with CWIS and NPDES Permit by Firm Size, 1998
Large Small . Unknown
SIC Code L T Total
No % of SIC No % of SIC No % of SIC

4911 14 48% 6 20% 9 32% 29
4931 10 69% 2 15% 2 15% 15
4939 3 75% 1 25% 0 0% 5
4953 6 50% 1 10% 5 40% 12
4961 1 100% 0 0% 0 0% 1

Total Origina 34 57% 10 17% 16 26% 61

Nonutilities
Former Utility Plants’

T Individual numbers may not add up to total due to individual rounding.
T Information on the size of nonutility firms owning former utility plants was not available. Fourteen facilities were classified as
large because their plant-level electricity generation in 1997 exceeded 4 million MWh, the SBA threshold for SIC code 4911.

All other facilities were classified as “ unknown.”

Source:  EPA Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999; D& B Database, 1999.
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c. Plant Size

EPA also analyzed the steam el ectric nonutilities with a
CWIS and an NPDES permit with respect to their
generating capacity. Figure 3-7 shows that the original
nonutility plants are much smaller than the former utility
plants. Of the 61 original utility plants, 28 (46 percent)
have a total nameplate capacity of 50 MW or less and 46

(75 percent) have a capacity of 100 MW or less. No
original nonutility plant has a capacity of more than 1,000
MW. In contrast, only three (13 percent) former utility
plants are smaller than 250 MW while 13 (54 percent) are
larger than 500 MW and eight (33 percent) are larger than
1,000 MW.

Figure 3-6: Distribution of Existing Nonutility Plants with In-Scope
Characteristics by Capacity, 1998
30128
25
201 = & Number of Plants
151 (Original)
10. 3 B Number of Plants
4 5 B (Former Utilities)
51 2 2
O,A
\;(00 :\90 ,,1330 ?300 \/\000 '\:?QQ ?JQQ
@Y NQ'\' ’1?3'» 60,\; 3 >y
Ns
Size Category (MW)

Datafor 78 nonutility plants. Seven plants are listed without steam electric capacity in 1998
EIA-860B.

Source: Form EIA-860B, 1998; EPA Industry Screener Questionnaire: Phase | Cooling

Water Intake Structures, 1999.
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d. Geographic Distribution

Table 3-13 shows the distribution of existing §316(b)
nonutility plants by NERC region. The figure shows that
the Northeast Power Coordinating Council (NPCC) has the
highest absolute number of existing 8316(b) nonutility
plants with 33, or 39 percent of all 85 plants with a CWIS
and an NPDES permit, followed by the Western System
Coordinating Council (WSCC) with 12 plants.

The East Central Area Reliability Coordination Agreement
(ECAR) and the Mid-Atlantic Area Council (MAAC) have
the largest percentage of plants with a CWIS and an
NPDES permit compared to all nonutility plants, with 11
percent each.™

13 Asexplained earlier, the total number of plants includes
industrial boilers while the number of plants with a CWIS and an
NPDES permit does not. Therefore, the percentages are likely
higher than presented.

Table 3-13: Nonutility Plants by NERC Region,

1998
Total | Plantswith CWIsé&
SE;; Number i--ooood S L.
of Plants | Number % of Total

Source: Form EIA-860, 1998; Form EIA-860B, 1998;
EPA Industry Screener Questionnaire: Phase |
Cooling Water Intake Sructures, 1999.

3-24
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e. Water Body and Cooling System Type
Table 3-14 shows the distribution of existing §316(b)
nonutility plants by type of water body and cooling system.
Table 3-9 shows that most of the original nonutility plants
with a CWIS and an NPDES permit draw water from a
freshwater river (38, or 62 percent) while most of the
former utility plants withdraw from an ocean (8, or 33

The table also shows that most of the original nonutility
plants (37 or 60 percent) employ a closed cycle cooling
system while most of the former utility plants (18, or 75
percent) have a once through system. Ten original
nonutility plants withdraw from an estuary, with only two of
them employing a closed cycle system. Among the former
utility plants, five withdraw from an estuary, all with aonce

percent). through system.
Table 3-14: Number of Nonutility Plants by Water Body Type and Cooling System Type
....................................................................... COSMYSIEEIN e eeemeeoreroeenee e aneeeeonee
Water Body Closed Cycle Once Through Combination Unknown
Type [T A e A prm
Estuary
Lake
Ocean
River
Other/
Unknown
Total

Former Utility Plants

Source:  Form EIA-860B, 1998; EPA Industry Screener Questionnaire: Phase | Cooling Water Intake Sructures, 1999.
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3.4 INDUSTRY OUTLOOK

This section discusses industry trends that are currently
affecting the structure of the electric power industry and
may therefore affect the magnitude of impacts from 8316(b)
regulation. The most important change in the electric
power industry is deregulation — the transition from a
highly regulated monopoalistic to aless regulated, more
competitive industry. Subsection 3.4.1 discusses the current
status of deregulation. Subsection 3.4.2 presents a summary
of forecasts from the Annual Energy Outlook 2000.

3.4.1 Current Status of Industry

Deregulation
The electric power industry is evolving from a highly
regulated, monopolistic industry with traditionally-
structured electric utilities to aless regulated, more
competitive industry. The industry has traditionally been
regulated based on the premise that the supply of electricity
is anatural monopoly, where a single supplier could
provide electric services at alower total cost than could be
provided by several competing suppliers. Today, the
relationship between electricity consumers and suppliersis
undergoing substantial change. Some states have
implemented plans that will change the procurement and
pricing of electricity significantly, and many more plan to
do so during the first few years of the 21st century
(Beamon, 1998).

a. Key Changes in the Industrys Structure
Industry deregulation already has and continues to
fundamentally change the structure of the electric power
industry. Some of the key changes include:

» Provision of services: Under the traditional
regulatory system, the generation, transmission,
and distribution of electric power were handled by
vertically-integrated utilities. Since the mid-1990s,
federal and state policies have led to increased
competition in the generation sector of the
industry. Increased competition has resulted in a
separation of power generation, transmission, and
retail distribution services. Utilities that provide

14 Several key pieces of federal legislation have made the
changes in the industry’ s structure possible. The Public Utility
Regulatory Policies Act (PURPA) of 1978 opened up
competition in the generation market by creating a class of
nonutility electricity-generating companies referred to as
“qualifying facilities.” The Energy Policy Act (EPACT) of
1992 removed constraints on ownership of electric generation
facilities, and encouraged increased competition in the wholesale
electric power business (Beamon, 1998).

transmission and distribution services will continue
to be regulated and will be required to divest of
their generation assets. Entities that generate
electricity will no longer be subject to geographic
or rate regulation.

» Relationship between electricity providers and
consumers. Under traditional regulation, utilities
were granted a geographic franchise area and
provided electric service to all customersin that
area at arate approved by the regulatory
commission. A consumer’s electric supply choice
was limited to the utility franchised to serve their
area. Similarly, electricity suppliers were not free
to pursue customers outside their designated
service territories. Although most consumers will
continue to receive power through their local
distribution company (LDC), retail competition
will allow them to select the company that
generates the electricity they purchase.

» Electricity prices: Under the traditional system,
state and federal authorities regulated all aspects of
utilities' business operations, including their
prices. Electricity prices were determined
administratively for each utility, based on the
average cost of producing and delivering power to
customers and a reasonable rate of return. Asa
result of deregulation, competitive market forces
will set generation prices. Buyers and sellers of
power will negotiate through power pools or one-
on-one to set the price of electricity. Asinall
competitive markets, prices will reflect the
interaction of supply and demand for electricity.
During most time periods, the price of electricity
will be set by the generating unit with the highest
operating costs needed to meet spot market
generation demand (i.e., the “marginal cost” of
production) (Beamon, 1998).

b. New Industry Participants

The Energy Policy Act of 1992 (EPACT) provides for open
access to transmission systems, to allow nonutility
generators to enter the wholesale market more easily. In
response to these requirements, utilities are proposing to
form Independent System Operators (1SOs) to operate the
transmission grid, regional transmission groups, and open
access same-time information systems (OASIS) to inform
competitors of available capacity on their transmission
systems. The advent of open transmission access has
fostered the development of power marketers and power
brokers as new participants in the electric power industry.
Power marketers buy and sell wholesale electricity and fall
under the jurisdiction of the Federal Energy Regulatory
Commission (FERC), since they take ownership of
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electricity and are engaged in interstate trade. Power
marketers generally do not own generation or transmission
facilities or sell power to retail customers. A growing
number of power marketers have filed with the FERC and
have had rates approved. Power brokers do not take
ownership of electricity and are not regulated by the FERC.

c. State Activities

Many states are taking steps to promote competition in their
electricity markets. The status of these efforts varies across
states. Some states are just beginning to study what a
competitive electricity market might mean; others are
beginning pilot programs; still others have designed
restructured electricity markets and passed enabling
legislation. The following states have already enacted
restructuring legislation (U.S. DOE, 2000b):

Arizona
Arkansas
California
Connecticut
Delaware
District of Columbia
Illinois

Maine
Maryland

M assachusetts
Michigan
Montana
Nevada

New Hampshire
New Jersey
New Mexico
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
Texas
Virginia

West Virginia

v v v v v v v v v v v v v v v v v v v v v v v v

Even in states where consumer choice is available,

important aspects of implementation may still be undecided.

Key aspects of implementing restructuring include
treatment of stranded costs, pricing of transmission and
distribution services, and the design market structures
required to ensure that the benefits of competition flow to
all consumers (Beamon, 1998).

3.4.2 Energy Market Model Forecasts
This section discusses forecasts of electric energy supply,
demand, and prices based on data and modeling by the EIA
and presented in the Annual Energy Outlook 2000 (U.S.
DOE, 1999b). The EIA models future market conditions

through the year 2020, based on a range of assumptions
regarding overall economic growth, global fuel prices, and
legislation and regul ations affecting energy markets. The
projections are based on the results from EIA’s National
Energy Modeling System (NEMS). The following
discussion present EIA’ s reference case results.

< Electricity Demand

EIA expects electricity demand to grow by approximately
1.4 percent annually between 1998 and 2020. This growth
isdriven by an estimated 1.5 percent annual increase in the
demand for electricity by residential customers. Residential
demand growth results from an increase in the number of
households, particularly in the south where most new homes
use central air conditioning, as well as increased
penetration of consumer electronics. EIA expects electricity
demand from the commercial sector to increase by 1.2
percent annually over the same forecast period, largely in
response to an annual increase in commercial floor space.
Industrial electricity demand is expected to increase by 1.3
percent annually, due mostly to an increase in industrial
output.

« Capacity Retirements

EIA expects total nuclear generation capacity to decline by
an estimated 41 percent (40 gigawatts) between 1998 and
2020 due to nuclear power plant retirement. To produce
this estimate, EIA compared the costs associated with
extending the life of aging nuclear generation facilities to
the cost of building new capacity to meet the need for
additional electricity generation. EIA determined that plant
aging related investments for most nuclear plants would
exceed the cost of building new capacity. EIA also expects
total fossil fuel-fired generation capacity to decline due to
retirements. Retirements of fossil-steam plants is estimated
to decrease capacity in this sector by approximately 16
percent (i.e., 28 gigawatts) over the same time period.

< Capacity Additions

Additional generation capacity will be needed to meet the
estimated growth in electricity demand and offset the
retirement of existing capacity. The EIA expects plant
owners to employ other options, such as life extensions or
repowering, before building new capacity. The Agency
forecasts that utilities will choose technologies for new
generation capacity that seek to minimize cost while
meeting environmental and emission constraints. Of the
new capacity forecast to come on-line between 1998 and
2020, 90 percent is expected to be combined-cycle or
combustion turbine technology. This additional capacity is
expected to be fueled by natural gas or both oil and natural
gas, and to supply primarily peak and intermediate capacity.
Another seven percent of additional capacity is expected to
be provided by new coal-fired plants, while the remaining
three percent is forecast to come from renewable
technologies.
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< Electricity Generation

EIA expects increased electricity generation from both
natural gas and coal-fired plants to meet growing demand
and to offset lost capacity due to plant retirements. Coal-
fired plants are expected to continue to account for
approximately half of the industry’ s total generation.
Although coal-fired generation is predicted to increase
steadily between 1998 and 2020, its share of total
generation is expected to decrease from 52 percent to an
estimated 49 percent. This decrease in the share of coa
generation isin favor of less capital-intensive and more
efficient natural gas generation technologies. The share of
total generation associated with gas-fired technologiesis
forecast to increase from approximately 14 percent in 1998
to an estimated 31 percent in 2020, replacing nuclear power
as the second largest source of electricity generation.
Generation from oil-fired plants is expected to decline over

the forecast period as oil-fired steam generators are replaced
by gas turbine technologies.

< Electricity Prices

EIA expects the average wholesale price of electricity, as
well asthe price paid by customers in each sector
(residential, commercial, and industrial), to decrease
between 1998 and 2020 as a result of competition among
electricity suppliers. Specific market restructuring plans
differ from state to state. Some states have begun
deregulating their electricity markets; EIA expects most
states to phase in increased customer access to electricity
suppliers. Increases in the cost of fuelslike natural gas and
oil are not expected to increase electricity prices; these
increases are expected to be offset by reductions in the price
of other fuels and shifts to more efficient generating
technologies.
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GLOSSARY

Combined-Cycle Turbine: An electric generating
technology in which electricity is produced from otherwise
lost waste heat exiting from one or more gas (combustion)
turbines. The exiting heat is routed to a conventional boiler
or to heat recovery steam generator for utilization by a
steam turbine in the production of electricity. This process
increases the efficiency of the electric generating unit.

Distribution: The portion of an electric system that is
dedicated to delivering electric energy to an end user.

Electricity Available to Consumers: Power available
for sale to customers. Approximately 8 to 9 percent of net
generation is lost during the transmission and distribution
process.

Energy Policy Act (EPACT): In 1992 the EPACT
removed constraints on ownership of electric generation
facilities and encouraged increased competition on the
wholesale electric power business.

Gas Combustion Turbine: A gasturbine typically
consisting of an axial-flow air compressor and one or more
combustion chambers, where liquid or gaseous fuel is
burned and the hot gases are passed to the turbine. The hot
gases expand to drive the generator and are then used to run
the compressor.

Generation: The process of producing electric energy by
transforming other forms of energy. Generation is also the
amount of electric energy produced, expressed in
watthours (Wh).

Gross Generation: The total amount of electric energy
produced by the generating units at a generating station or
stations, measured at the generator terminals.

Internal Combustion Engine: An internal combustion
engine has one or more cylinders in which the process of
combustion takes place, converting energy released from the
rapid burning of afuel-air mixture into mechanical energy.
Diesel or gas-fired engines are the principal fuel types used
in these generators.

Kilowatthours (kWh): One thousand watthours (Wh).

Nameplate Capacity: The amount of electric power
delivered or required for which a generator, turbine,
transformer, transmission circuit, station, or system is rated
by the manufacturer.

Net Capacity: The amount of electric power delivered or
required for which a generator, turbine, transformer,
transmission circuit, station, or system israted by the

manufacturer, exclusive of station use, and unspecified
conditions for agiven time interval.

Net Generation: Gross generation minus plant use
from all plants owned by the same utility.

Nonutility: A corporation, person, agency, authority, or
other legal entity or instrumentality that owns electric
generating capacity and is not an electric utility. Nonutility
power producers include qualifying cogenerators, qualifying
small power producers, and other nonutility generators
(including independent power producers) without a
designated franchised service area, and which do not file
forms listed in the Code of Federal Regulations, Title 18,
Part 141.

(http://www.eia.doe.gov/cneaf/el ectricity/epav1l/html/Glossa
ry.htm)

Other Prime Movers: Methods of power generation other
than steam turbine, combined-cycle, gas
combustion turbine, internal combustion engine,
and water turbine. Other prime movers include:
geothermal prime mover, solar prime mover, wind prime
mover, and biomass prime mover.

Prime Movers: The engine, turbine, water wheel or
similar machine that drives an electric generator. Also, for
reporting purposes, a device that directly converts energy to
electricity, e.g., photovoltaic, solar, and fuel cell(s).

Public Utility Regulatory Policies Act (PURPA): In
1978 PURPA opened up competition in the generation
market by creating a class of nonutility electricity-
generating companies referred to as “ qualifying facilities.”

Reliability: Electric system reliability has two components:
adequacy and security. Adequacy is the ability of the electric
system to supply customers at all times, taking into account
scheduled and unscheduled outages of system facilities.
Security is the ability of the electric system to withstand
sudden disturbances, such as electric short circuits or
unanticipated loss of system facilities.
(http://www.eia.doe.gov/oiaf/el epri97/glossary.html)

Steam Turbine: A generating unit in which the prime
mover is a steam turbine. The turbines convert thermal
energy (steam or hot water) produced by generators or
boilers to mechanical energy or shaft torque. This
mechanical energy is used to power electric generators,
including combined cycle electric generating units, which
convert the mechanical energy to electricity.

Stranded Costs: The difference between revenues under
competition and costs of providing service, including the
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inherited fixed costs from the previous regulated market.
(http://www.ela.doe.gov/oiaf/el epri97/glossary.html)

Transmission: The movement or transfer of electric
energy over an interconnected group of lines an associated
equipment between points of supply and points at which it
istransformed for delivery to consumers, or is delivered to
other electric systems. Transmission is considered to end
when the energy is transformed for distribution to the
consumer.

Utility: A corporation, person, agency, authority, or other
legal entity or instrumentality that owns and/or operates
facilities within the United States, its territories, or Puerto
Rico for the generation, transmission, distribution, or sale of
electric energy primarily for use by the public and files

forms listed in the Code of Federal Regulations, Title 18,
Part 141. Facilities that qualify as cogenerators or small
power producers under the Public Utility Regulatory
Policies Act (PURPA) are not considered electric utilities.
(http://www.eia.doe.gov/cneaf/el ectricity/epav1/html/Glossa
ry.htm)

Water Turbine: A unit in which the turbine generator is
driven by falling water.

Watthour (Wh): An electrical energy unit of measure
equal to 1 ampere flowing under pressure of 1 volt at unity
power factor.
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Chapter‘ 4. Profile of Manufacturers

INTRODUCTION

Based on the 1982 Census of Manufactures and
information from effluent guideline devel opment
materials, EPA identified four industrial categories other
than SIC Major Group 49 that are most likely to be
affected by the 8316(b) regulation. These industries,
referred to collectively here as “manufacturers,” were
selected because of their known use of cooling water.
They are Paper and Allied Products (SIC 26), Chemicals
and Allied Products (SIC 28), Petroleum and Coal
Products (SIC 29), and Primary Metal Industries (SIC 33).

While facilities in other industrial groups also use cooling
water and may therefore be subject to 8316(b) regulations,
their total cooling water intake flow is believed to be small
relative to that of the four selected industries. Therefore,
this Profile of Manufacturers focuses on the manufacturing
groups listed above.

CHAPTER CONTENTS
4A
4B
4C
4D
4E

Paper and Allied Products (SIC26) ......... 4A-1
Chemicalsand Allied Products (SIC 28) . ... . .. 4B-1
Petroleum and Coal Products (SIC29) ....... 4C-1
Steel (SIC33L) ... 4D-1
Aluminum (SIC333/5) ................... 4E-1

The remainder of this chapter is divided into five sections:*

4A: Paper and Allied Products (SIC 26)

4B: Chemicals and Allied Products (SIC 28)
4C: Petroleum and Coal Products (SIC 29)
4D: Steel (SIC 331)

4E: Aluminum (SIC 333/335)

v v v v v

Each industry section is further divided into the following
four subsections: (1) domestic production, (2) structure and
competitiveness, (3) financial condition and performance,
and (4) 8316(b) facilities. Each sector profile only presents
datafor SIC codes that were identified in the §316(b)
Industry Screener Questionnaire as important users of
cooling water directly withdrawn from awater of the United
States.?

! Steel and aluminum are the two dominant productsin the

U.S. industrial metalsindustry. These two markets, however, are
structured differently and are therefore discussed in two separate
profile sections.

2 The electronic version of thisreport is comprised of six

separate files, one for each of the five industries and one for the
glossary of terms.
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4A PAPER AND ALLIED PrRODUCTS
(SIC 26)

EPA’s Industry Screener Questionnaire: Phase | Cooling
Water Intake Structuresidentified five 4-digit SIC codesin
the Paper and Allied Products industry (SIC 26) with at least
one existing facility that operates a CWIS, holds a NPDES
permit, and withdraws more than 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
“8§316(b) facilities”). For each of the five SIC codes, Table
4A-1 below provides a description of the industry sector, a
list of primary products manufactured, the total number of
screener respondents, and the number and percent of
8316(b) facilities.

Table 4A-1: §316(b) Facilities in the Paper and Allied Products Industry (SIC 26)

SIC | SICDescription :

Important Products M anufactured

Number of Screener Respondents

! Pulp Mills

i products.

Pulp from wood or from other materials, such asrags, :
i linters, wastepaper, and straw; integrated logging and pulp 66 : 43
i mill operationsif primarily shipping pulp. 5

i Paper from wood pulp and other fiber pulp, converted paper :
i products; integrated operations of producing pulp and i
i manufacturing paper if primarily shipping paper or paper

Paperboard, including paperboard coated on the paperboard
machine, from wood pulp and other fiber pulp; and i

converted paperboard products; integrated operations of 187 : 45
producing pulp and manufacturing paperboard if primarily

shipping paperboard or paperboard products.

Sanitary Paper
i Products
: i tampons.

Sanitary paper products from purchased paper, such as
i facial tissues and handkerchiefs, table napkins, toilet paper,
i towels, disposable diapers, and sanitary napkins and

Total 26

Total Paper and Allied Products (SIC 26)

T Information on the percentage of intake flow used for cooling purposes was not available for all screener respondents.
Facilities for which thisinformation was not available were assumed to use at least 25% of their intake flow for cooling water
purposes The reported numbers of §316(b) facilities may therefore be overstated.

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Sructures, 1999; Executive Office of the
President, Office of Management and Budget, Standard Industrial Classification Manual 1987.

The responses to the Screener Questionnaire indicate that
three main sectors account for the largest numbers of
8316(b) facilities in the Paper and Allied Products industry:
(1) Pulp Mills (SIC 2611), (2) Paper Mills (SIC 2621), and

(3) Paperboard Mills (SIC 2631). Fifty-eight percent of the
219 8316(b) facilitiesin the Paper and Allied Products
industry are paper mills. Paperboard mills and pulp mills
account for 21 and 20 percent of facilities, respectively. The

4A-1
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remainder of the Paper and Allied Products profile therefore
focuses on these three industries.

4A.1 Domestic Production

The Paper and Allied Products industry is one of the top ten
U.S. manufacturing industries. It also ranksin the top five
sectorsin sales of nondurable goods. Growth in the paper
industry is closely tied to overall gross domestic product
(GDP) growth because nearly al of the industry’ s products
are consumer oriented. Over the past decade, however,
exports have taken on an increasingly important role, and
growth in a number of key foreign paper and paperboard
markets is expected to play an important role in the health
and expansion of the U.S. Paper and Allied Products
industry in the future (McGraw-Hill, 1999).

Theindustry is one of the primary users of energy, second
only to the chemicals and metals industries. However, 56
percent of total energy used in 1996 to 1997 was self-
generated, second only to the chemicals industry (McGraw-
Hill, 1999).

a. Output

The U.S. Paper and Allied Products industry experienced
record salesin 1995. The vaue of shipmentsfor pulp,
paper, and paperboard mills totaled $4.7, $38.2, and $20.2

billion, respectively. In 1996, lower domestic and foreign
demand, declining prices, and inventory drawdownsled to a
declinein the industry’ s total shipments by 2.2 percent in
real terms (MCGraw-Hill, 1998). More recently, however,
consecutive years of increasing demand, slowly increasing
prices, higher capacity utilization rates, and inventory
drawdowns have led to better industry performance.

Figure 4A-1 showsthetrend in value of shipments and
value added for the three profiled sectors between 1987
and 1996.2 Value of shipments and value added are two of
the most common measures of manufacturing output. They
provide insight into the overall economic health and outlook
for an industry. Value of shipmentsis the sum of the
receipts a manufacturer earns from the sale of its outputs. It
isan indicator of the overall size of amarket or the size of a
firminrelation to its market or competitors. Value added is
used to measure the value of production activity in a
particular industry. It isthe difference between the value of
shipments and the value of inputs used to make the products
sold.

3 Terms highlighted in bold and italic font are further
explained in the glossary.

4A -2
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Figure 4A-1: Value of Shipments and Value Added for Profiled Paper and Allied Products Sectors
($1999 miillions)
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Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.

4A -3



§316(b) EEA Chapter 4 for New Facilities

Manufacturing Profile: Paper and Allied Products

b. Prices

Most products of the Paper and Allied Products industry are
commodities. Within these almost purely competitive
markets, prices are established by supply and demand. Price
levelsin the U.S. paper industry are therefore closely tied to
domestic and foreign demand as well as industry capacity
and operating rates, which determine supply (S& P, 1999).

The paper industry suffered from low prices throughout the
early 1990s. These price depressions were the result of the
paper boom of the late 1980s which prompted the industry
to make heavy investmentsin capacity expansions.
However, lengthy construction periods mean that the new
capacity often becomes operational when industry
conditions begin to slow. When production of a given paper
grade increases just as demand slows, the excess supply
givesrise to dramatic price declines. The capacity
expansions in the 1980s and weakening demand in the early
1990s thus resulted in overcapacity and a period of
supply/demand imbalance which led to low prices and weak
operating conditions in the industry (S& P, 1999).

More recently, the industry has grown in a much more
disciplined manner: capacity increases in the paper and
paperboard sector were limited to 1.9 percent and 1.2
percent in 1997 and 1998, respectively, compared to an
average growth rate of 2.5 percent over the 10 preceding
years. Thisis partly the result of firms seeking expansion
through the acquisition of existing mills rather than the
construction of new facilities, increasing afirm’s capacity
but not of the industry overall. Prices have started to
recover as aresult of the reduction in inventories and the
better balance between supply and demand. However, the
Asian financial crisis, which began in 1997, and the ensuing
decrease in demand from affected Asian markets, have
somewhat slowed this recovery (S& P, 1999).

Figure 4A-2 showsthe producer price index (PPl) at the
4-digit SIC code for the profiled pulp, paper, and
paperboard sectors. The PPl isafamily of indexes that
measure price changes from the perspective of the seller.
This profile uses the PPI to inflate nominal monetary values
to constant dollars.

—e— Pulp Mills (SIC 2611)

—m— Paper Mills (SIC 2621)

—a— Paperboard Mills (SIC 2631)

Figure 4A-2: Producer Price Indexes for Profiled Paper and Allied Products Sectors
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Source: Bureau of Labor Statistics, Producer Price Index.
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c. Number of Facilities and Firms

The Statistics of U.S. Businesses reports that the number of
facilities and firms in the Pulp Mills sector has increased by
almost 35 percent between 1990 and 1996. One of the
reasons for this growth has been the dramatic increase in the
number of millsthat produce deinked recycled market pulp.
These are secondary fiber processing plants that utilize
recovered paper and paperboard as their sole source of raw
material. Producers of deinked market pulp have
experienced strong demand over the past several yearsin
both U.S. and foreign markets. Asaresult, the U.S. deinked
recycled market pulp capacity more than doubled between
1994 and 1998 (McGrraw-Hill, 1998).

Growth in the number of facilities and firmsin the other

Paper and Allied Products sectors has been considerably
dower. These sectors have been characterized by
overcapacity in the 1990s which has limited the rate of
construction of new facilities. More recently, there have
been shutdowns in all three profiled Paper and Allied
Products sectors. In 1998 and 1999, 577,000 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 were removed (Pponline,
1999).

Tables 4A-2 and 4A-3 present the number of facilities and
firms for the three profiled Paper and Allied Products
sectors between 1989 and 1996.

Table 4A-2: Number of Facilities for Profiled Paper and Allied Products Sectors
L PupMilssic ooty | Paper Mills(SIC 2621) | Paperboard Mills(SiC 2631)
et Number of | Per cent Number of | Per cent Number of | Per cent
Facilities Change Facilities Change Facilities Change
___________ o N s N SLLco N AL .o NN SOLLL S
___________ 190 A3 BsP
___________ e NS Wi N WS eSS SO0 N o A A
___________ 1992 A A B e
___________ 1998 ol e 3l
___________ 1994 @B fse e As e
___________ 199 B2 3 e A e
1996 62 17% 344 9% 228 4%
Perl‘;‘g_fgggge 34.8% 6.8% 3.2%

Source:  Small Business Administration, Satistics of U.S. Businesses.
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Source:  Small Business Administration, Statistics of U.S. Businesses.

Table 4A-3: Number of Firms for Profiled Paper and Allied Products Sectors
_PupMills(SIC 261y | Paper Mills(SIC 2621) | | Paperboard Mills (SIC 2631) |
et Number of Per cent Number of Per cent Number of Per cent
Firms Change Firms Change Firms Change
___________ 1900 | FoMa |8 iooma |2 A
___________ S W A N SO NN WO N N - ..o
___________ 1992 e e e ST
___________ 1998 o s A
___________ 94 B s e e
___________ 199 o s e B S
1996 43 34% 186 14% 101 9%
P oonge 38.7% 17.7% -1.0%
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d. Employment and Productivity

The U.S. Paper and Allied Products industry is among the
most modern in the world. It hasahighly skilled labor force
and is characterized by large capital expenditures which are
largely aimed at production improvements.

Employment in the three profiled paper industry sectors
has remained relatively constant between 1987 and 1992.
However, between 1992 and 1996, employment has steadily

decreased in the Paper Mills sector. Thistrend may partly
be the result of the continuing globalization process where
producers haven striven to implement technological
improvements covering distribution, handling, processing,
converting, and environmental protection.

Figure 4A-3 below presents employment levels for the three
profiled Paper and Allied Products sectors between 1987
and 1996.

Figure 4A-3: Employment for Profiled Paper and Allied Products Sectors

—e— Pulp Mills (SIC 2611)

—=— Paper Mills (SIC 2621)

—a— Paperboard Mills (SIC 2631)

140,000
100,000
80,000
60,000
../—A\.’_—.\.’/f\*
40,000
2000072 . — e, . .
0
1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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Table 4A-4 presents the change in value added per labor Overall, the sector’ s productivity decreased by 17 percent
hour, ameasure of labor productivity, for each of the during this period. The Paper Mills and Paperboard Mills
profiled industry sectors between 1987 and 1996. Thetable  sectors have remained more stable and have experienced
shows that labor productivity in the Pulp Mills sector has overall labor productivity changes of 10 percent and -3
been relatively volatile, posting several double-digit gains percent, respectively.

and losses between 1987 and 1996. These changes have
been primarily driven by fluctuations in value added.

Table 4A-4: Productivity Trends for Profiled Paper and Allied Products Sectors, Millions of $1999

Pulp Mills (SIC 2611) Paper Mills (SIC 2621)
Value Value
Yer | vae | frod i Addedour | ygue | Frod | AddedHour
Added : (mill.) No Erreer Added (mill) o Per cent
: " i Change : " i Change

Paperboard Mills (SIC 2631)

5 Value
value | ot i AddedHour |
Added iy - : Percent

: ’ Change

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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e. Capital Expenditures

The Paper and Allied Products industry is a highly capital
intensive industry. Capital-intensive industries are
characterized by large 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. Consistent high levels of
capital expenditures have made the Paper and Allied
Products industry one of the most modern industriesin the
world (Stanley, 2000). Thetotal level of capital
expenditures for the pulp, paper, and paperboard industries
was $5.8 hillion in 1996 (in constant $1999). The Paper
Mills and Paperboard Mills sectors accounted for
approximately 89 percent of that spending (see Table 4A-5).
Most of the spending is for production improvements
(through existing machine upgrades, retrofits, or new
installed equipment), environmental concerns, and increased
recycling (McGraw Hill, 1999).

New capital expenditures for both the Pulp Mills and
Paperboard Mills sectors have dramatically increased during
the time period of 1987 to 1996, rising 161 and 127 percent,
respectively. Most of the investment occurred in the late
1980s, followed by declinesin the early 1990s. The capital
investments made in the late 1980s was for capacity
expansion in response to the paper boom (S& P, 1999).
Since 1992, capital spending has leveled off in all three
profiled industries. This trend was reversed in 1996, when
industry spending returned to the level of the early 1990s as
aresult of revived orders due to increased globa economic
activity and dwindling customer inventories (S& P, 1999).

A fair amount of theindustry’s new capital expenditures has
been spent on environmental equipment. The Department of
Commerce estimates that environmental spending has
accounted for about 14 percent of all capital outlays made
by the Paper and Allied Products industry in 1996 (S& P,
1999).

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.

Table 4A-5: Capital Expenditures for Profiled Paper and Allied Products Sectors ($1999 millions)

____________ PUpMIlSSIC26IY) | Paper Mils(SIC262) | Paperboard Mills(SIC 263

Year Capi_taJ Per cent Capi_taJ Per cent Capi_tal Per cent

Expendl_tqres Change Expendl_tqres Change Expendl_tu_res Change

($1999 millions) : ($1999 millions) : ($1999 millions) :

___________ 1967 22 3% e Lo ma
___________ 1968 | .28 .10 | 3e8 o B | LT .T51%
___________ 1969 L S0 BOe | B W | 8@ 2%
___________ 1990 L BBk | A e | 3405 LB
___________ 1991 L 9B 18k | 389 w0 |28 L 206
___________ 1992 L B0 9we | 323 e | 280 1 68
___________ 1998 L9 B | a0 e | nees o
___________ 1994 o SRR | e 0w | em BT
___________ 1995 Lo S B | 2% e |7 0%

1996 632 : 103.4% 2,884 : 23.9% 2,321 : 35.0%

e Change 161% -14% 127%
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f. Capacity Utilization

Capacity utilization measures actual output as a
percentage of total potential output given the available
capacity. Capacity utilization is an index used to identify
potential excess or insufficient capacity in an industry and
can help project whether new investment is likely.

The capacity utilization trends for al three profiled
industries are consistent with the trends in investments,
supply, and demand discussed earlier. Capacity utilization
rates increased between 1989 and 1994, and then plummeted
in 1995. This sharp drop was the result of the inventory
drawdown cycle which had begun in 1995 in response to

low demand and oversupply (McGraw-Hill, 1999). As
inventories were sold off and globa economic activity
started to pick up, capacity utilization rates began to increase
again in 1996 (S& P, 1999).

According to the U.S. Industry and Trade Outlook, a
utilization rate in the range of 92 to 96 percent is necessary
for the Pulp Mills sector to remain productive and profitable
(McGraw-Hill, 1999).

Figure 4A-4 presents the capacity utilization indexes from
1989 to 1998 for the three profiled sectors.

Figure 4A-4: Capacity Utilization Indexes for Profiled Paper and Allied Products Sectors
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—&— Paper Mills (SIC 2621)

A
7

—a— Paperboard Mills (SIC 2631)

1989 1990 1991 1992 1993 1994 1995

199% 1997 1998

Source:  Department of Commerce, Bureau of the Census, Current Industrial Reports, Survey of Plant Capacity.
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4A.2 Structure and Competitiveness of
the Paper and Allied Products
Industry

Paper and Allied Products companies range in size from
giant corporations having billions of dollars of sales, to
small producers with revenue bases a fraction of the size.
Because all Paper and Allied Products companies use the
same base materiasin their production, most manufacture
more than one product (S& P, 1999).

Most products offered by the Paper and Allied Products
makers are commodities. Within these almost purely
competitive markets, prices are established by the
intersection of supply and demand. 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 available to the larger firms
(S&P, 1999).

The paper industry has aso begun to focus on consolidation.
In recent years, most companies with a desire for greater
operating capacity have looked to mergers rather than
building new pulp or paper mills (S& P, 1999). New
capacity additions in 1999 in the Paper and Allied Products
industry were at their lowest level in the past ten years and
the trend in the future seems to remain the same
(Pponline.com, 2000).
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a. Geographic Distribution

The geographic distribution of pulp, paper, and paperboard
mills varies with the different types of mills. Traditional
pulp mills tend to be located in regions where pulp trees are
harvested from natural stands or tree farms. The Southeast
(GA, AL, NC, TN, FL, MS, KY), Northwest (WA, CA,
AK), Northeast (ME) and Northern Central (WI, MI)
regions account for the major concentrations of pulp mills.
Deinked market pulp plants, on the other hand, are typically

located close to alarge metropolitan area, which can
consistently provide large amounts of recovered paper and
paperboard (McGrraw-Hill, 1998).

Paper mills are more widely distributed, located in proximity
to pulping operations and/or near converting sector markets.
Since the primary market for paperboard productsis
manufacturing, the distribution of paperboard millsis
similar to that of the manufacturing industry in general.

Figure 4A-5: Number of Facilities in Profiled Paper and Allied Products Sectors by State

Number of Facilities
0-2
3-10

11-18
L] 19-32
W - 47

Source:  Department of Commerce, Bureau of the Census, Census of Manufacturers, 1992.

4A - 12



§316(b) EEA Chapter 4 for New Facilities Manufacturing Profile: Paper and Allied Products

b. Facili'l'y Size »  Thirty-three percent of all Paper Mills have more
Most of the facilitiesin the three profiled industry sectors than 500 employees. They account for 71 percent
fall in the middle employment size categories, with either of the sector’s value of shipments.

100 to 249, or 250 to 499 employees. However, the larger ) )

facilities (those with 500 or more employees) account for the > Sixteen percent of all Paperboard Mills employ
majority of the industries’ value of shipments. 500 people or more. These facilities account for 56

percent of the sector’s value of shipments.
The number of pulp millsis noticeably smaller than that of

paper and paperboard mills, and pulp mills have The distribution of the number of facilities and the
considerably lower value of shipments. The size distribution  Industries’ value of shipment are presented in Figure 4A-6
of al three profiled sectors, however, isvery similar. below.

»  Seventy-one percent of all Pulp Mills employ 100
employees or more. These facilities account for
approximately 97 percent of the sector’ s value of
shipments.

4A - 13



§316(b) EEA Chapter 4 for New Facilities Manufacturing Profile: Paper and Allied Products

Figure 4A-6: Number of Facilities and Value of Shipments by Employment Size Category
for Profiled Paper and Allied Products Sectors
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Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.
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c. Firm Size

The Small Business Administration (SBA) defines small
firmsin the Paper and Allied Products industries according
to the firm’s number of employees. Firmsin SIC codes
2611, 2621, and 2631 are defined as small if they have
fewer than 750 employees.

The size categories reported in the Statistics of U.S.
Businesses (SUSB) do not coincide with the SBA small firm
standard of 750 employees. It istherefore not possible to
apply the SBA size thresholds precisely. The SUSB data
presented in Table 4A-6 below show the following size
distribution in 1996:

» 27 of 43 firmsin the Pulp Mills sector had less than
500 employees. Therefore, at least 63 percent of
firms were classified as small. These small firms

owned 31 facilities, or 50 percent of all facilitiesin
the sector.

» 126 of 186 (68 percent) firmsin the Paper Mills
sector had less than 500 employees. These small
firms owned 134, or 39 percent of all paper mills.

» 53 o0of 101 firmsin the Paperboard Mills sector had
less than 500 employees. Therefore, at least 52
percent of paperboard mills were classified as
small. These firms owned 54, or 24 percent of all
paperboard mills

Table 4A-6 below shows the distribution of firms, facilities,
and receipts for each profiled sector by employment size of
the parent firm.

Table 4A-6: Number of Firms, Facilities, and Estimated Receipts by Firm Size Category

for Profiled Paper and Allied Products Sectors, 1996

Employment
Size
Category

Pulp Mills (SIC 2611)

: ! Estimated
No.of { No.of | Receipts
Firms | Facilities | ($1999

5 i millions)

Paper Mills (SIC 2621)

Paperboard Mills SIC 2631

i Estimated i Estimated
No.of i No.of |  Receipts No.of i No.of { Receipts
Firms ; Facilities : ($1999 Firms : Facilities | ($1999

5 i millions) 5 i millions)

Source:  Small Business Administration, Satistics of U.S. Businesses.
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d. Concentration and Specialization Ratios
Concentration isthe degree to which industry output is
concentrated in afew large firms. Concentration is closely
related to entry and exit barriers with more concentrated
industries generally having higher barriers.

Thefour-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, aCR4
of 72 percent means that the four largest firmsin the
industry account for 72 percent of the industry’ stotal value
of shipments. The higher the concentration ratio, the less
competition thereisin the industry, other things being
equal.* Anindustry with a CR4 of more than 50 percent is
generally considered concentrated. The HHI indicates
concentration based on the largest 50 firmsin the industry.
It is equal to the sum of the squares of the market shares for

4 Note that the measured concentration ratio and the HHF are
very sensitive to how the industry is defined. Anindustry with a
high concentration in domestic production may nonetheless be
subject to significant competitive pressuresif 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 are therefore only one indicator of the extent
of competition in an industry.

the largest 50 firmsin 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 (607 + 30% + 10%). The higher the
index, the fewer the number of firms supplying the industry
and the more concentrated the industry. Anindustry is
considered concentrated if the HHI exceeds 1,000.

The concentration ratios for the three profiled industry
sectors remained relatively stable between 1987 and 1992.
None of the profiled industries are considered concentrated
based on the CR4 or the HHI. The Pulp Mills sector has the
highest concentration of the three sectors with a CR4 of 48
percent and a HHI of 858 in 1992.

The specialization ratio isthe percentage of the

industry’ s production accounted for by primary product
shipments. Thecoverage ratio isthe percentage of the
industry’ s product shipments coming from facilities from the
same primary industry. The coverage ratio provides an
indication of how much of the production/product of interest
is captured by the facilities classified in an SIC code.

The specialization ratios presented in Table 4A-7 indicate a
relatively high degree of specialization for each profiled
Paper and Allied Products industry sector.
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Table 4A-7: Selected Ratios for Profiled Paper and Allied Products Sectors

Concentration Ratios

; Total e g i e
SIC : : : : g _ | Specialization | Coverage
Code ;Year Nfulgqber 4Firm i 8Firm i 20Firm i 50 Firm L'?:;T}ﬁg:} Ratio Ratio
: OFFIrMS | (cr4) { (CR8) | (CR20) | (CRS0) !
: : : i Index
1987 26 44% 69% 99% 100% 743 87% 69%

Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.

e. Foreign Trade

The U.S. Paper and Allied Products industry is the most
competitive and highest-volume supplier of paper products
in the world because of its modern manufacturing base,
effective distribution network and skilled labor force. In
recent years, the importance of international trade has grown
in the Paper and Allied Products industry particularly
because of stagnant domestic sales (McGraw Hill, 1998).

The Paper and Allied Products industry has been in a period
of globalization for more than adecade. Many U.S. Paper
and Allied Products companies are active exporters, but they
also engage in foreign production, converting, and
packaging operations, and have joint ventures and direct
foreign capital investments in partnerships and ownerships
(Stanley, 2000).

Exports play an increasingly important role in the Paper and
Allied Productsindustry. Sixty-five percent of the

industry’ s shipment growth between 1989 and 1998 was
derived from export sales. The expansion of international
paper markets, however, may also have negative effects.
Some of the domestic industry’ s key trade partners—long a
target for any excess U.S. paper production — have started to
undertake significant investments in their own world-class
production facilities (S& P, 2000).

Exports represented approximately 60 percent of the value
of shipments for the Pulp Mills sector in 1996 (see Table
4A-8). Despite improved demand in portions of Europe and
Latin America, the Asian financial crisis, which began in
1997, dtill affects the global pulp industry (Stanley, 2000).

This profile uses two measures of foreign competitiveness:
export dependence and import penetration. Export
dependence is the share of value of shipments that is
exported. Import penetration is the share of domestic
consumption met by imports. Export dependence and
import penetration for all of the profiled sectors have
remained at relatively constant levels between 1989 and
1996. Imports and exports play a much larger rolein the
Pulp Mills sector than for the other two sectors. Import
penetration and export dependence levels for the Pulp Mills
sector were 55 and 61 percent, respectively, in 1996. For
the Paper and Paperboard sectors, they were 15 and 11
percent, respectively (see Table 4A-8). Another noticeable
difference between the three sectorsis the presence of a
trade surplus in the Pulp Mills sector and a trade deficit in
the Paper Mills and Paperboard Mills sectors.

Table 4A-8 presents trade statistics for each of the profiled
Paper and Allied Products industry sectors.
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Table 4A-8: Trade Statistics for Profiled Paper and Allied Products Sectors

Valueof i  Valueof |  Implied

Value of imports Import Export

Year : - i exports ($1999 Shipments Domestic T it
Szl ens) millions) | ($1999 millions) | Consumption el DESETRENEE

@ (b) © (d) © 0) ©
Pulp Mills (SIC 2611)

Average Annual

Growth Rate 0% 1% 0% 0% 1% 1%
Paper and Paperboard Mills (SIC 2621, 2631)
__________ 1989 798 L3249 L 54909 59595 L %% 1 6% |
__________ 1990 i 8095 i 3778 i 55083 i 59350 i 4% . T
__________ 1991 i 787 i 4578 i 53378 i 56616 i 4% . 9%
__________ 1992 i 7674 i 4857 i 55081 i 57898
__________ 1993 i B34 i 4BSL i 54944 i 58457
__________ 1994 i B39 i 5249 i 58137 i 60927
__________ 1995 0 8BS0 i 5365 i 58407 i 6LS73 i 4% o 9%
__________ 199 879 i 6038 . 56253 i 58934 . 18% i 1%
Average Annual | 1% % 0% 0% 2% %

Growth Rate

T Implied domestic consumption based on value of shipments, imports, and exports [column d + column b - column ¢].
™ Import penetration based on implied domestic consumption and imports [column b/ column €].
™ Export dependence based on value of shipments and exports [column ¢ / column d].

Source:  Department of Commerce, International Trade Administration, Outlook Trends Tables.
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4A.3 Financial Condition and

Performance
The U.S. Paper and Allied Products industry has a world-
wide reputation as a high quality, high volume, and low-cost
producer. Theindustry 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; a highly skilled labor force; and an efficient
transportation and distribution network (Stanley, 2000).
Despite these advantages, however, the industry has faced
challengesin the past. Domestic sales have stagnated over
the past five years, leading the industry to refocus on export
sales and direct more resources toward the world market.
Leading world producers can no longer focus on the
domestic market to achieve sales growth — they must expand
their customer base to the world market as globalization in
the industry continues into the new millennium (Stanley,
2000).

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, have not been very profitable during most of
the 1990s as chronic oversupply, cyclical demand, rapidly
fluctuating operating rates, sharp inventory swings, and
uneven world demand has plagued the global pulp market
for more than a decade (Stanley, 2000).

Table 4A-9 presents trends in operating margins for the Pulp
Mills, Paper Mills, and Paperboard Mills sectors between
1987 and 1996. The table shows fluctuating marginsin all
three sectors but especialy in the Pulp Mills sector. These
fluctuation are areflection of changesin product prices
which have resulted from oversupply in the industry.
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Table 4A-9: Operating Margins for Profiled Paper and Allied Products Sectors (Millions $1999)
Y ear Value of Shipments Cost of Materials Payrall (all employees) Operating Margin
Pulp Mills (SIC 2611)

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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4A.4 Facilities Operating CWISs

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 electric power
generation industry, and the chemical, primary metals, and
petroleum industries (1982 Census of Manufactures).

This section presents information from EPA’s Industry
Screener Questionnaire: Phase | Cooling Water Intake
Sructures on existing facilities with the following
characteristics:

they withdraw from awater of the United States;
they hold an NPDES permit;

they have an intake flow of more than two MGD;
they use at least 25 percent of that flow for cooling
purposes.

v v v v

These facilities are not “new facilities’ as defined by the
proposed §316(b) New Facility Rule and are therefore not
subject to this regulation. However, they meet the criteria of
the proposed rule except that they are already in operation.
These existing facilities therefore provide a good indication
of what new facilitiesin these sectors may look like. The
remainder of this section refers to existing facilities with the
above characteristics as “ §316(b) facilities.”

a. Cooling Water Uses and Systems
Information collected in the Screener Questionnaire found
that an estimated 43 out of 66 pulp mills (65 percent), 128
out of 286 paper mills (45 percent), and 45 out of 187
paperboard mills (24 percent) meet the characteristics of a
8316(b) facility. Most 8316(b) facilitiesin the profiled
Paper and Allied Products sectors use cooling water for

contact and non-contact production line or process cooling,
electricity generation, and air conditioning:

»  Ninety-four percent of 8316(b) pulp millsuse
cooling water for production line (or process)
contact or noncontact cooling. The two other major
uses of cooling water by pulp mills are electricity
generation and air conditioning, with approximately
73 and 64 percent of facilities, respectively.

»  Eighty-six percent of 8316(b) paper millsuse
cooling water for production line (or process)
contact or noncontact cooling. Seventy-four
percent also use cooling water for electricity
generation and 71 percent for air conditioning.

»  Almost all, 98 percent, 8316(b) paperboard mills
use cooling water for production line (or process)
contact or noncontact cooling. The two other major
uses of cooling water by pulp mills are el ectricity
generation with approximately 79 percent and air
conditioning with approximately 80 percent of
facilities.

Table 4A-10 shows the distribution of existing §316(b)
facilitiesin the profiled Paper and Allied Products sectors by
type of water body and cooling system. The table shows
that most of the existing 8316(b) facilities have either aonce
through system (109, or 50 percent) or employ a
combination of aonce through and closed system (61, or 28
percent). The mgjority of existing facilities draw water from
afreshwater water stream or river (140, or 65 percent).

Only one facility (0.5 percent) in the industry withdraws
from an ocean, and 11 (5 percent) withdraw from an estuary
or tidal river. Most of the CWISslocated on an ocean or
estuary/tidal river use a once-through cooling system.
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Table 4A-10:

Number of §316(b) Facilities by Water Body Type and Cooling System

for Profiled Paper and Allied Products Sectors

........9'.9?‘?'.9.’9!? ........ RC oD o R QQEQTT?K?HQT.‘ ...... L.
Water Body Type G, % of G, % of G, % of - f oo of ?—ro&tl;d
Total Total Total Total
Pulp Mills (SIC 2611)
Estuary or Tidal River 1 i 20% _ 2 40%
Freshwater Stream or River 7 i 33% _ 4 i 19% _ i i _
Lake or Reservoir 0 _ 0% _ 2 _ 2% 4 ¢ 4% 3 33%
g ike o Resevarrl 0 0% 8 100% 0 0% 0 0% 8
Total' 8 18% 16 39% 16 37% 3 6% 43

Lake or Reservoir/

Paper Mills (SIC 2621)

0, 0, 0, 0,
Freshwater Stream or River 0 0% 1 20% 4 80% 0 0% 5
Ocean 0 0% 0 0% 1 100% 0 0% 1
Total” 15 12% 29 23% 79 62% 5 4% 128

Lake or Reservoir/

Lake or Reservoir/
Freshwater Stream or River

Freshwater Stream or River 0 0 3 1 0 0 0 0% 3
Total' 15 34% 16 35% 14 31% 0 0% 45
Total Paper and Allled Producfs Indusfry (SIC 26)
Estuary or Tidal River ‘ . ‘ : 6 . 55% 0 0% 11
Freshwater Stream or River 72 : 51% : 4 : 3% : 140
Lake or Reservoir i ‘ i i 26 ‘ 55% i 4 ‘ 9% ‘ 47

+

Individual numbers may not add up to total due to independent rounding.

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999.
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b. Facility Size

Paper and Allied Product facilities that withdraw more than
two MGD from awater of the U.S., hold an NPDES permit,
and use at least 25 percent of intake water for cooling
purposes are generally larger than facilities that do not meet
these criteria:

»  Twenty-three percent of all facilitiesin the overall
Paper Mills sector have fewer than 100 employees,
zero 8316(b) facilities in that sector fall into that
employment category.

»  Twenty-nine percent of all facilitiesin the Pulp
Mills sector have fewer than 100 employees
compared to 7 percent of the 8316(b) facilities.

»  Thirty-nine percent of al facilitiesin the
Paperboard Mills sector have fewer than 100
employees compared to zero of the §316(b)
facilities.

The majority of 8316(b) paper mills, 78 or 61 percent,
employ 500-999 employees. The 8316(b) paperboard mills
are more evenly distributed across employment categories
with 17 facilities (38 percent) employing 250-499
employees, and 18 facilities (40 percent) employing 500-999
employees.

Figure 4A-7 shows the number of §316(b) facilitiesin the
profiled chemical sectors by employment size category.

Figure 4A-7: Number of §316(b) Facilities by Employment Size
for Profiled Paper and Allied Products Sectors

Number of Facilities

<100 100-249

250-499
Employment Size Category

500-999 >=1000

W Pulp Mills @ Paper Mills 0 Paperboard Mills

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999.
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c. Firm Size

EPA used the Small Business Administration (SBA) small
entity size standards to determine the number of existing
8316(b) facilities in the three profiled Paper and Allied
Products sectors that are owned by small firms. Firmsin
thisindustry are considered small if they employ fewer than

750 people.

are predominantly owned by large firms. Only nine of 216

facilities, or less than five percent, are owned by a small
firm. An additional five facilities are owned by firms of
unknown size. These may aso qualify assmall firms. The
distribution of facilities by firm sizeis similar within the
three profiled sectors. Six and five percent of pulp and paper

mills, respectively, are owned by asmall firm. None of the
45 8316(b) facilities in the Paperboard Mills sector are

Table 4A-11 shows that §316(b) facilitiesin this industry owned by asmall firm.

Table 4A-11: Number of §8316(b) Facilities in Profiled Paper and Allied Products Sectors by Firm Size

sc i sc |....tae o SN S0KOOND, o
Code : Description | Nymber | 9% of SIC | Number : % of SIC | Number | % of SIC

2611 | PulpMills 3 6w 2 i 5% 43
2621 i Paper Mills 6 | 5% | 3 i 3% 128
2631 Papl\jriﬂ‘;ard 45 100% 0 0% 0 0% 45

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Sructures, 1999; D& B Database, 1999.
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4B CHEMICALS AND ALLIED PrRODUCTS
(SIC 28)

EPA’s Industry Screener Questionnaire: Phase | Cooling (facilities with these characteristics are hereafter referred to
Water Intake Sructuresidentified sixteen 4-digit SIC codes  as“8316(b) facilities”). For each of the sixteen SIC codes,
in the Chemical and Allied Products Industry (SIC 28) with Table 4B-1 below provides a description of the industry

at least one existing facility that operates a CWIS, holds a sector, alist of primary products manufactured, the total
NPDES permit, withdraws more than two million gallons number of screener respondents, and the number and percent
per day (MGD) from awater of the United States, and uses of §316(b) facilities.

at least 25 percent of itsintake flow for cooling purposes

Table 4B-1: §316(b) Facilities in the Chemicals and Allied Products Industry (SIC 28)

Number of Screener

5 5 Respondents
SIC SIC Description Important Products M anufactured : §316(b) Fadilities
: : Total i g
No. ' %
Inorganic Chemicals (SIC 281)
2812 : Alkaliesand Chlorine Alkalies, caustic soda, chlorine, and soda ash 28 10 35.7%
. i Industrial gases (including organic) for salein o
2813 i Industria Gases - compr | liquid, and solid forms 110 4 3.6%
2816 | Inorganic Pigments Black plgmenta except carbon black, white pigments, % 4 | 15.4%
¢ and color pigments
2819 Industrial Inorganic Qhemmals, i Miscellaneous other industrial inorganic chemicals 271 17 6.3%
¢ Not Elsewhere Classified
Total 281 435 35 8.0%

: i Cellulose plastics materials; phenolic and other tar
| Plastics Material and Synthetic | 21c 191 Ureaand melamine resins; viny| resins
2821 : Resins, and Nonvulcanizable yrene resins, & y. resins, acrylic reﬂ_ns,. .
\ Elatomers : polyfet_hylene_ resins; polypropylene resins; rosin
: i modified resins, coumarone-indene and petroleum
i polymer resins; miscellaneous resins

05 i 14 i 46%

Organic Chemicals (SIC 286)

Cyclic Organic Crudes and Aromatic chemicals, such as benzene, toluene, mixed : :
2865 : Intermediates, and Organic i xylenes naphthalene, synthetic organic dyes, and : 59 : 5 i 85%
i Dyesand Pigments i synthetic organic pigments : ’ :

Aliphatic and other acyclic organic chemicals;

i solvents; polyhydric alcohols; synthetic perfumeand : :

i flavoring materials; rubber processing chemicals; 368 | 53 i 144%
i plasticizers; synthetic tanning agents; chemical : : :

i warfare gases; and esters, amines, etc.

Industrial Organic Chemicals,
i Not Elsewhere Classified

2823 Callulosic Manmade Eibers Cellulose acetgte and regenerated cgllulose such as
: i rayon by the viscose or cuprammonium process
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Table 4B-1: §316(b) Facilities in the Chemicals and Allied Products Industry (SIC 28)

Number of Screener
Respondents

SIC SIC Description Important Products M anufactured

Total i g
No. * %

: Regenerated proteins, and polymers or copolymers of

i Manmade Organic Fibers, i such components as vinyl chloride, vinylidene i o
2824 i Except Cellulosic i chloride, linear esters, vinyl alcohols, acrylonitrile, 32 6 18.8%

’ i ethylenes, amides, and related polymeric materials

: i Agar-agar and similar products of natural origin,
2833 | Medicina Chemicalsand i endocrine products, manufacturing or isolating basic 33 3 9.1%

Botanical Products i vitamins, and isolating active medicinal principals

i such as akaloids from botanical drugs and herbs

Intended for final consumption, such as ampoules, : :
i tablets, capsules, vials, ointments, medicinal : 91 : 4
i powders, solutions, and suspensions : ’

i Soapsand Other Detergents, i Soap, synthetic organic detergents, inorganic alkaline

H H 0,
2841 i Except Speciality Cleaners i detergents 36 4 11.1%
i Ammoniafertilizer compounds and anhydrous
2873 | Nitrogenous Fertilizers { ammonia, nitric acid, ammonium nitrate, ammonium 60
i sulfate and nitrogen solutions, urea, and natural
i organic fertilizers (except compost) and mixtures
Phosphoric acid; normal, enriched, and concentrated
2874 | Phosphatic Fertilizers i superphosphates; anmonium phosphates; nitro- : 37
i phosphates; and cal cium meta-phosphates :
2892 | Explosives Explosuves excluding ammunition for small arms and 5 10 1 10.0%
¢ fireworks
i Fatty acids; essential oils; gelatin (except vegetable);
i Chemicals and Chemica i sizes; bluing; laundry sours; writing and stamp pad
2899 | Preparations, Not Elsewhere | ink; industrial compounds, metal, oil, and water 162 5 3.1%
i Classified i treating compounds, waterproofing compounds; and
’ i chemical suppliesfor foundries
Total Other 468 37 7.9%

Total 28

T Information on the percentage of intake flow used for cooling purposes was not available for all screener respondents. Facilities
for which this information was not available were assumed to use at least 25% of their intake flow for cooling water purposes The
reported numbers of §316(b) facilities may therefore be overstated.

™ SIC code 281 is officialy titled “Industrial Inorganic Chemicals.” However, to avoid confusion with SIC code 2819, “Industrial
Inorganic Chemicals, Not Elsewhere Classified,” this profile will refer to SIC code 281 as the “Inorganic Chemicals sector.”

™ SIC code 286 is officially titled “ Industrial Organic Chemicals.” However, to avoid confusion with SIC code 2869, “Industrial
Organic Chemicals, Not Elsewhere Classified,” this profile will refer to SIC code 286 as the “ Organic Chemicals sector.”

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Sructures, 1999; Executive Office of the President,
Office of Management and Budget, Sandard Industrial Classification Manual 1987.

The responses to the Screener Questionnaire indicate that
three main chemical sectors account for the largest numbers
of 8316(b) facilities: (1) Inorganic Chemicals (including SIC

codes 2812, 2813, 2816, and 2819); (2) Plastics Material
and Resins (SIC code 2821); and (3) Organic Chemicals
(including SIC codes 2865 and 2869). Of the 144 §316(b)
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facilitiesin the Chemical industry, 58 facilities, or 40
percent, belong to the Organic Chemicals sector, 35, or 24
percent, belong to the Inorganic Chemicals sector, and 14, or
5 percent, belong to the Plastics and Resins sector. The
remainder of the Chemicals and Allied Products profile
therefore focuses on these three industry groups.

4B.1 Domestic Production

The U.S. Chemical and Allied products industry comprises a
wide array of companies that, in total, produce more than
70,000 different chemical substances. These products range
from commaodity materials used in other industries to
finished consumer products such as soaps and detergents.
The industry accounts for a higher share (nearly 12 percent)
of the U.S. manufacturing gross domestic product (GDP)
than any other industry sector, and produces approximately
two percent of total national gross domestic product
(McGraw-Hill, 1998).

Inorganic and organic chemicals are the major outputs of the
chemical industry. They are derived from crude ail, natural
gas, and various other natural resources. Raw materials
containing hydrocarbons such as ail, natural gas, and coal
are primary feedstocks for the production of organic
chemicals. Inorganic chemicals are chemicals that do not
contain carbon but are produced from other gases and
minerals (McGraw-Hill, 1998).

The Chemicals and Allied products industry is highly energy
intensive. It isone of the largest industrial users of electric
energy and also consumes large amounts of oil and natural
gas. Intotal, the industry accounts for approximately seven
percent of total U.S. energy consumption, including 11
percent of all natural gas use. Just over 50 percent of the
industry’ s energy consumption is used as feedstock in the
production of chemical products. The remaining energy
consumption is for fuel and power for production processes.
Qil accounts for approximately 42 percent of total energy
consumption by the industry. For some products, e.g.,
petrochemicals, energy costs account for up to 85 percent of
total production costs. Overall, total energy costs represent
seven percent of the value of chemical industry shipments
(S& P, 2000).

a. Output
Figure 4B-1 showsthetrend in value of shipments and

value added for the three profiled sectors between 1988
and 1996. Value of shipments and value added are two of
the most common measures of manufacturing output. They
provide insight into the overall economic health and outlook
for an industry. Value of shipmentsisthe sum of the
receipts a manufacturer earns from the sale of its outputs. It
isan indicator of the overall size of amarket or the size of a
firmin relation to its market or competitors. Value added is
used to measure the value of production activity ina
particular industry. It isthe difference between the value of
shipments and the value of inputs used to make the products
sold.

The Organic Chemicals sector (SIC 281) experienced a
significant decrease in both value of shipments and value
added between 1994 and 1996. Thisdecreaseisafunction
of increased competition in the global market for
petrochemicals which comprise the majority of organic
chemical products. The increased competition stems from
the considerable capacity expansions for these products seen
in developing nations in recent years (McGraw-Hill, 1998).

The Plastics Material and Resin (SIC 2821) and Inorganic
Chemicals (SIC 286) sectors have remained relatively stable
over the period between 1988 and 1996. The stability in
these industry sectors reflects various trends in the markets
for their products which are heavily influenced by the
overall health and stability of the U.S. economy. In the early
1990s, domestic producers benefitted from the relatively
weak dollar which made U.S. products more competitivein
the global market. In more recent years, the strength of the
U.S. economy has bolstered domestic end-use markets,
offsetting the reductions in exports that have resulted from
increased globa competition and a strengthened dollar
(McGraw-Hill, 1998).

Figure 4B-1 shows the trend in value of shipments and value
added for the three profiled chemicals sectors between 1988
and 1996.

! Termshighlighted in bold and italic font are further
explained in the glossary.
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Figure 4B-1: Value of Shipments and Value Added for Profiled Chemical Sectors ($1999 million)

Value of Shipments ($1999 million)
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Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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b. Prices

Selling prices for the products of the Organic and Inorganic
Chemical sectors have increased from 1987 to 1989 and
remained stable through 1994. Between 1994 and 1995,
prices increased sharply, followed by a period of stable
prices through 1997. Pricesfor plastics material and resins
followed atrend similar to the other two chemical industry
sectors but with larger fluctuations (see Figure 4B-2).

The fluctuationsin chemical and plastics prices arein part a
function of energy prices. Basic petrochemicals, which
comprise the mgjority of organic chemical products, require
energy input which can account for up to 85 percent of total
production costs. The prices of natural gas and oil therefore
influence the production costs and the selling price for these
products. High basic petrochemical prices eventually trickle

down to affect prices for chemical intermediates and final
end products, including organic chemicals and plastics.

Another factor influencing prices for commodity chemical
productsis the cyclical nature of market supply and demand
conditions. The Plastics, and Organic and Inorganic
Chemical sectors are characterized by large capacity
additions which can lead to fluctuations in prices in response
to imbalances in supply and demand.

Figure 4B-2 showsthe producer price index (PPI) at the
4-digit SIC code for the profiled chemical sectors. The PP
isafamily of indexes that measure price changes from the
perspective of the seller. This profile usesthe PPI to inflate
nominal monetary values to constant dollars.

Figure 4B-2: Producer Price Indexes for Profiled Chemical Sectors

170

: FESS

140 —+— Inorganic Chemicals (SIC
10 / , / / 2812, 2813, 2816, 2819)
w

120 - —m— Plastics M ateria and
Resins (SC 2821)

110 +—+

100 —a— Organic Chemicds (SIC
2865, 2869)

Source: Bureau of Labor Satistics, Producer Price Index.
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c. Number of Facilities and Firms

According to the Statistics of U.S. Businesses, the number
of facilitiesin the Organic and Inorganic Chemical sectors
remained relatively stable between 1989 and 1996. Table
4B-2 shows a downward trend in the number of facilities
producing inorganic chemical products following a peak in
1991. Thisdecreaseislikely the result of the recent trend
towards consolidation in the inorganic chemical sector.
Consolidation is ameans of paring costs with companies
making acquisitions and consolidating operationsin an
attempt to reduce costs and achieve economies of scale
(S& P, 2000).

While the Organic and Inorganic Chemical sectors have
remained stable, the Plastics Material and Resins sector has
experienced a significant increase in the number of facilities
reported between 1993 and 1996. Thisincrease reflects the
fragmentation of the plastics market with alarge number of
plastics and resins being produced for a number diverse
markets. The Plastics sector, like the Organic and Inorganic
Chemical sectors, has experienced atrend toward
consolidation. However, the largest industry sectors tend to
be less consolidated than the smaller specialty product
sectors where a small number of producers dominate
(McGraw-Hill, 1999).

+
definitional differences.

Table 4B-2: Number of Facilities for Profiled Chemical Sectors
Inorganic Chemicals (SIC Plastics Material and Resins Organic Chemicals (SIC
2812, 2813, 2816, 2819) (SIC 2821) 2865, 2869)
v Number of | Per cent Number of | Per cent Number of | Per cent
Facilities Change Facilities Change Facilities Change
1989 1,387
1990 1,421
1991 1,508 .
1992 1,466 .
1993 1,476 .
1994 1,460
1995 1,425
1996 1,396
Percent Change
1989-1996

Thereis significant variation in facility and firm counts that occur across data sources due to many factors including reporting and

Source:  Small Business Administration, Statistics of U.S. Businesses.
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The trend in the number of firms between 1989 and 1996
has been similar to the number of facilities. The number of

number of firms reported
from 284 to 403 firms.

firms remained relatively stable for both the Organic and

Inorganic Chemical sectors. The Plastics Material and
Resins sector experienced a significant increase in the

between 1993 and 1996 increasing

Table 4B-3 shows the number of firmsin the three profiled
chemical sectors between 1990 and 1996.

Table 4B-3: Number of Firms for Profiled Chemical Sectors

Inorganic Chemicals (SIC Plastics M aterial and Resins Organic Chemicals (SIC
_________ 2812,2813,2816,2619) | ......08¢2820) o ......28852809) ]

v Number of . Per cent Number of E Per cent Number of . Per cent

Firms Change Firms Change Firms Change
990 640 e e ALL o ST ] va .
.S I O78 i 6% 319 i 6% B W o
992 0 3 il 25 % o1 Y
. S I, o8 i Casa N N AN N 68 B
S S o b 295 A O A
. N I, o7 i 3 0% ot
996 628 ] A08 i 1% i 5 i o

o e o

T Thereissignificant variation in facility and firm counts that occur across data sources due to many factors including reporting and
definitional differences.

Source:  Small Business Administration, Statistics of U.S. Businesses.
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d. Employment and Productivity

Employment isameasure of the level and trend of activity
inanindustry. Figure 4B-3 below provides information on
employment from the Annual Survey of Manufactures.

With the exception of minor short-lived fluctuations,
employment in the Organic Chemical and Plastics and

Resins sectors remained stable between 1992 and 1996. The
Inorganic Chemicals sector, however, experienced a
significant decrease in employment from 103,400 to 80,200
employees over the same time period. This decrease reflects
the industry’ s restructuring and downsizing efforts intended
to reduce costs in response to competitive challenges.

Figure 4B-3: Employment for Profiled Chemical Sectors

140,000

A A//‘/_‘N\A
120,000 +—* A

100,000

80,000

—e— Inorganic Chemicas (SIC
2812, 2813, 2816, 2819)

GO,CXD ,7,4.—[\.

—m— Plastics M aterid and

Resins (SIC 2821)
40,000
—a— Organic Chemicas (SC
20,000 2865, 2869)
0 T T T T T T T T

1988 1989 1990 1991 1992 1993 1994 1995 19%

Source: Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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Table 4B-4 presents the change in value added per labor facilities attempts to reduce costs by restructuring

hour, ameasure of labor productivity, for each of the production and materials handling processes in response to
profiled industry sectors between 1988 and 1996. The maturing domestic markets and increased global competition
trendsin each sector, particularly Plastic Materials and (S&P, 2000). The decreasesin the labor productivity of the
Resins and Organic Chemicals, show considerable volatility ~ Organic Chemicals sector is afunction of the sharp declines
throughout the early and mid 1990s. Thegainsin in value added resulting from increased competition in the

productivity in the Inorganic Chemicals sector likely reflects  global market for petrochemicals.

Table 4B-4: Productivity Trends for Profiled Chemical Sectors, Millions of $1999

Inorganic Chemicals (Sl C 2812, Plastics M aterial and Resins (SIC . .
2813, 2816, 2819) 2821) Organic Chemicals (SIC 2865, 2869)
Year 3 Value Value Value
i Prod. i Added/Hour i Prod. i Added/Hour i Prod. | Added/Hour
Valu : Hours FEEELRRIEEES 70PePeREREEREReRE0 V ajue : Hours R L LLRRLELLREL Valu : Hours Peserenasees §oePERERenmaRanReng
Added S mill) | o i % | AN miny P % | AN miny o %

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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e. Capital Expenditures

The chemicalsindustry isrelatively capital-intensive, with
aggregate capital spending of $28.4 hillion in 1998 (S&P,
2000). 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. All three profiled chemical industry sectors have
experienced substantial increasesin capital expenditures

the Organic Chemicals sectors have increased by 85, 75, and
41 percent, respectively, over the past ten years. Much of
this growth in capital expendituresis driven by investment
in capacity expansions worldwide to meet the increase in
global demand for chemical products. The continued
globalization of the chemical industry has expanded markets
and provided U.S. producers with the opportunity to invest
in foreign markets and improve their international
competitiveness. Domestically, the continued substitution of
synthetic materials for other basic materials and rising living
standards has resulted in consistent growth in the demand

over the past ten years. Table 4B-5 shows that capital
expenditures in the Inorganic Chemicals, the Plastics, and

for chemical commodities (S& P, 2000).

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.

Table 4B-5: Capital Expenditures for Profiled Chemical Sectors ($1999 millions)
s oona ohte gy | Pasies(sczey | OISR SeBE
v Capital : Per cent Capital Per cent Capital Per cent
Expenditures Change Expenditures Change Expenditures i Change
A WO T va |84 va ..M . ma
e N S0 S M s SO i 4826 i na .
e O89S BT o A 20% e S i 19% ..
2990 A 3 289 ] 3% 6517 i 2rh ..
e N N O A 2332 b AL 6037 b 2% ..
2992 kT We LB Kaad N 6105 .8 .
S Y = N SO -LoN IO 2079 b 12% 5221 i A
o O eSO S 8% 2830 il 20% e 4468 i %
s N1 N 20 2099 i 20% | 4900 b e .
1996 1,900 9% 2,657 27% 6,107 23%
Perl%eg;_fgggge 85% 75% 41%
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f. Capacity Utilization

Capacity utilization measures actual output as a
percentage of total potential output given the available
capacity and is used as a key barometer of an industry’s
health. Capacity utilization is an index used to identify
potential excess or insufficient capacity in an industry which
can help project whether new investment islikely. To take
advantage of economies of scale, chemical commodities are
typically produced in large facilities. Capacity additionsin
thisindustry are often made on arelatively large scale and
can substantially affect the industry’ s capacity utilization
rates. Figure 4B-4 presents the capacity utilization index
from 1989 to 1998 for specific 4-digit SIC codes within
each of the profiled sectors in the chemicals industry.
Capacity utilization in the Organic Chemicals sector has
remained stable throughout the 1990s with only moderate
fluctuations between 1989 and 1998. The Plastics and
Resins sector has experienced a consistent downward trend
as aresult of the considerable consolidation of the industry
in the last decade.

Overdl, the Inorganic Chemicals sector has demonstrated
the most volatility in capacity utilization between 1989 and
1998. The chlor-alkali industry (SIC code 2812) has
experienced an almost consistent decline in the capacity
utilization index since its high of 96 percent from 1992
through 1994. This decrease reflects the enactment of
treaties and legidation designed to reduce the emission of
chlorinated compounds into the environment. These
regulations decreased the demand for chlorine which,
together with caustic soda, accounts for more than 75
percent of production by this sector. Asdemand for
chlorine declined, prices weakened and capacity utilization
contracted. The significant increase in capacity utilization in
the industrial gases sector (SIC code 2813) in the mid 1990s
reflects the expansion of key end-use markets such as the
chemicals, primary metals, and electronics industries. In
contrast, capacity utilization in the pigments and other
inorganic chemicals sectors (SIC codes 2816 and 2819)
remained relatively stable between 1989 and 1998. The
stability in these sectors reflects the fact that these are
essentially mature markets where the demand for products
tend to track growth in gross domestic product (GDP)
(McGraw-Hill 1999).
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Figure 4B-4: Capacity Utilization Indexes for Profiled Chemical Sectors
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4B.2 Structure and Competitiveness of
the Chemical and Allied Products
Industry

The chemicals industry continues to restructure and reduce
costs in response to competitive challenges, including global
oversupply for commodities. Inthe early 1990s, the
chemical industry’s cost-cutting came largely from
restructuring and downsizing. Theindustry recently has
moved toward trying to improve productivity. The

industry’ s trend towards consolidation is another means of
cutting costs. In general, companies seeking growth within
maturing industry sectors are making acquisitions to achieve
production or marketing efficiencies. The Plastics Material
and Resins sector (SIC code 282), for example, has recently
experienced sizable consolidations (S& P, 2000).

a. Geographic Distribution

Chemical manufacturing facilities are located in every state
but almost two-thirds of U.S. chemical production is
concentrated in ten states. Given the low value of many
commodity chemicals and the handling problems posed by
products such as industrial gases, nearly two-thirds of the
tonnage shipped was transported less than 250 milesin 1998
(S& P, 2000).

The Industrial Organic Chemical sector is geographically
diverse. Cyclic crudes and intermediates (SIC 2865) and
unclassified industrial organic chemicals (SIC 2869) are
concentrated in Texas, New Jersey, Ohio, California, New
York, and Illinois. Facility sites are typically chosen for
their access to raw materials such as petroleum and coal
products and to transportation routes. In addition, since
much of the market for organic chemicals is the chemical
industry, facilities tend to cluster near such end-users (U.S.
EPA, 19953a).

Inorganic Chemical facilities (SIC 281) are typically located
near consumers and, to alesser extent, raw materials. The
largest use of inorganic chemicalsisin industrial processes
for the manufacture of chemicals and nonchemical products.
Facilities are therefore concentrated in the heavy industrial
regions along the Gulf Coast, both East and West coasts,
and the Great Lakes region. Since alarge portion of the
inorganic chemicals produced are used by the Organic
Chemicals manufacturing industry, the geographical
distribution of inorganic facilitiesis very similar to that of
organic chemicalsfacilities (US EPA, 1995b). Facilitiesin
the Plastics Material and Resins sector (SIC 2821) are
concentrated in the heavy industrial regions, similar to both
the organic and inorganic chemicals facilities.
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Figure 4B-5: Number of Chemical Facilities by State for Profiled Chemical Sectors

Number of Facilities
0-14

15 -50

51 - 102

[ 103- 184
I 185 - 296

Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.

b. Facility Size account for 63 percent of all facilities but for only 8 percent
The three profiled chemicalsindustry sectors are of the.i ndustry’s value of 'shipments In the Organic -
characterized by alarge number of small facilities, with Chemicals sector, gpproximately 29 percent of all facilities
more than 67 percent of facilities employing fewer than 50 employ 100 employees or more. These facilities account for
employees and only eight percent employing 250 or more about 87 percent of the value of shipments for the industry.
employees. However, the larger facilitiesin the three Similarly, facilities in the Plastics Industry with more than
sectors account for the majority of the industries output. 100 empl oyees account for only 29 percent of all facilities
This fact is most pronounced in the Inorganic Chemicals but for 80 percent of the indusiry’s value of shipments (see

sector where facilities with fewer than 20 employees Figure 4B-6 below).
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Figure 4B-6: Number of Facilities and Value Added by Employment Size Category for Profiled Chemical
Sectors

Number of Facilities (1992)
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$30,000
$25,000
$200001 W Inorganic Chemicals (SC 2812,
2813, 2816, 2819)
$15000] B Plastics (SC2821)
0 Organic Chericas (SC 2865,
$10,000- 2889)

Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.
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c. Firm Size

The Small Business Administration (SBA) defines small
firmsin the chemical industries according to the firm's
number of employees. Firmsin the Inorganic Chemicals
sector (SIC codes 2812, 2813, 2816, 2819) and in Industrial
Organic Chemicals, NEC (SIC code 2869) are defined as
small if they have 1,000 or fewer employees; firmsin
Plastics Material and Resins (SIC 2821) and Cyclic Organic
Crudes and Intermediates (SIC code 2865) 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 coincide with the SBA small firm
standards of 750 and 1,000 employees. It istherefore not
possible to apply the SBA size thresholds precisely. The
SUSB data presented in Table 4B-6 show that in 1996, 483

of 625 firmsin the Inorganic Chemicals sector had less than
500 employees. Therefore, at least 77 percent of firmsin
this sector were classified as small. These small firms
owned 545 facilities, or 39 percent of al facilitiesin the
sector. Inthe Plastics and Resins Industry sector, 309 of
403 firms, or 77 percent, had less than 500 employeesin
1996. These small firms owned 328 of 630 facilities (52
percent) in the sector. In the Organic Chemicals Industry
sector, 71 percent of facilities (423 of 596) had fewer than
500 employees, owning 53 percent of al facilitiesin that
sector.

Table 4B-6 below shows the distribution of firms, facilities,
and receipts in the Inorganic Chemicals, Plastics Material
and Resins, and Organic Chemicals sectors by the
employment size of the parent firm.

Table 4B-6: Number of Firms, Facilities and Estimated Receipts by Firm Size Category for Profiled Chemical
Sectors (1996)

Inorganic Chemicals (SIC 2812, Plastics M aterial and Resins (SIC Organic Chemicals (SIC 2865,
2813, 2816, 2819) 2821) 2869)
Employment [~ rosnse e A [ rosnse e R I o e
Size ; i Estimated ; i Estimated i i Estimated
Category No. of i l\ét;rgtlt:lelr Sho_f i Receipts | No.of i l\ét;rgtlt:lelr Sho_f i Receipts No. of NEl;rgEﬁ;?_f i Receipts
Firms i ($1999 Firms P ($1999 Firms : i ($1999
{ ments i M { ments S i meats o
: millions) : millions) : ¢ millions)

27,981

Source:  Small Business Administration, Satistics of U.S. Businesses.

d. Concentration and Specialization Ratios
Concentration isthe degree to which industry output is
concentrated in afew large firms. Concentration is closely
related to entry and exit barriers with more concentrated
industries generally having higher barriers.

Thefour-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, aCR4
of 72 percent means that the four largest firmsin 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.? Anindustry with a CR4 of more than 50 percent is
generally considered concentrated. The HHI indicates
concentration based on the largest 50 firmsin the industry.
It isequal to the sum of the squares of the market shares for
the largest 50 firmsin the industry. For example, if an
industry consists of only three firms with market shares of

2 Note that the measured concentration ratio and the HHF are
very sensitive to how the industry is defined. Anindustry with a
high concentration in domestic production may nonetheless be
subject to significant competitive pressuresif 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 are therefore only one indicator of the extent
of competition in an industry.
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60, 30, and 10 percent, respectively, the HHI of thisindustry
would be equal to 4,600 (60% + 30% + 10?). The higher the
index, the fewer the number of firms supplying the industry
and the more concentrated the industry. Anindustry is
considered concentrated if the HHI exceeds 1,000.

Of the profiled Chemicals and Allied Products, only
Alkalies and Chlorine (SIC 2812), Industrial Gases (SIC
2813), and Inorganic Pigments (SIC 2816) would be
considered highly concentrated based on their CR4 and HHI
values. Theseindustries are characterized by heavy capital
and technology requirements and large potential safety and
environmental liabilities which present barriersto entry into
theindustry. In contrast, Industrial Inorganic Chemicals,
NEC (SIC 2819), Plastics Material and Resins (SIC 2821),

Cyclic Crudes and Intermediates (SIC 2865), and Industrial
Organic Chemicals, NEC (SIC 2869) would be considered
competitive but not concentrated.

Thespecialization ratio isthe percentage of the

industry’ s production accounted for by primary product
shipments. Thecoverage ratio isthe percentage of the
industry’ s product shipments coming from facilities from the
same primary industry. The coverage ratio provides an
indication of how much of the production/product of interest
is captured by the facilities classified in an SIC code. The
specidization ratios presented in Table 4B-7 indicate a
relatively high degree of specialization for each profiled
chemical industry sector.

Table 4B-7: Selected Ratios for Four-Digit SIC Codes for Profiled Chemical Sectors

4Firm
(CR4)

8 Firm
(CRS8)

20 Firm
(CR20)

Concentration Ratios

..........................................................................................................................

_ Herfindahl- Specialigation Cover.age
50 Firm H?ltslcrilwman Ratio Ratio
(CR50)

Index

Inorganic Chemicals

Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.
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e. Foreign Trade

The chemicalsindustry is the largest exporter in the United
States. The industry generates more than 10 percent of the
nation’stotal exports. The industry’s highest exports were
$69.5 billion in 1997. Exports were lower in 1998 because
the Asian economic crisisled to areduction in sales to that
regionin 1998. U.S. imports of chemicals, mainly from
Western Europe, rose an estimated 11 percent in 1999 (S& P,
2000).

This profile uses two measures of foreign competitiveness.
export dependence and import penetration. Export
dependence is the share of value of shipmentsthat is
exported. Import penetration is the share of domestic
consumption met by imports. Table 4B-8 presents trade
statistics for each of the profiled chemical sectors. Both
export dependence and import penetration have experienced
modest positive trends in each of these sectors between 1989
and 1996. Globalization of the market has become a key
factor influencing foreign competitiveness in the Inorganic
Chemicals sector (SIC 281). In recent yearsimport

penetration has been increasing at a dlightly higher rate than
export dependence in this sector due to a strengthened U.S.
dollar, weakness in the European and Japanese markets, and
increased production in lower-cost devel oping nations
(McGraw-Hill, 1998). Increased globalization has also been
adominant trend affecting trade statistics in the Plastics
Material and Resins sector (SIC 2821). Imports and exports
of plastics and resins have increased significantly over the
past eight years reflecting the continued growth in the global
market. Import penetration has grown more quickly than
export dependence in this sector due to declining export
opportunities and increased competition from imports driven
by increased foreign capacity. The U.S. remains a net
exporter of plastics and resins, despite thesetrends. The
market for organic chemicals, particularly petrochemicals,
has become increasingly competitive. Significant capacity
expansions for petrochemicals worldwide have increased
competition from imports and begun to limit export
opportunities. Nevertheless, exportsin Organic Chemicals
(SIC 2865, 2869) have remained slightly higher than imports
between 1989 and 1996.
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Table 4B-8: Trade Statistics for Profiled Chemical Sectors
i Value of Value of Value of Impliegl Import Export
Year |mport§($1999 export§($1999 ! Shipments($1999 |  Domestic . | Eeieied | Dependence'
o Mmilliony p.milions) . ey - Cerumalen | T e
(2) (b) : (© (@ RCIE ) (9
Inorgamc Chenmicals, Except Pigments (SIC 2812, 2813, 2819)
.......... 198948805540243312367121%23%
""""" 1000 L aess 1 szaz U TwesT i Taese i 10w i 20|
""""" 1001 L aer T s T s ez o e
""""" 1002 L Tamn T Teoeo T sz e e e
""""" 1003 L amss 0 sera U e Teas w0 21
""""" 004 L sazo sz T;meoe Tt 2 o
""""" 1905 L sa00 i soa0 i el Tmoe0 w0 %
""""" 1996 . 5707 . 5818 . 22161 | 22049 |  26% | 26% |
Average fonual | 2% 1% 1% 1% % 2%
Plastics Materials and Resins (SIC 2821)
.......... 19891506535132241283965%17%
""""" 1000 L e eann 1 Tmoer L msio e o
""""" 1001 L e 7eas i aoee L 2400w i s |
""""" 1002 L 2z T7me N ey Taeese L e 2|
""""" 1003 L 27s 7w Ta0ae T 00 e e
""""" 1004 L maor i Temae U mesr L msmae 1o 2% |
""""" 1905 L 3ees i o284 i Taooea 1 Tmsars i Twee T Taak
""""" 1906 . se86 . 10106 .  a82rs i 32155 . 1% . 26% |
A‘ée:gvgvfh’*g;‘t‘f : 15% 10% 2% 2% 13% %
Or'gamc Chemicals, Excep'r 6um & Wood (SIC 2865, 2869)
.......... 198967271145582187774599%14%
""""" 1000 L 7so7 0 Timaoa U Tesazs T Tremm e Tiae
""""" 1001 L 7ses i 11ees | 79863 | 75784 10% i 15% |
""""" 1002 L sass | 11era i sLoso ¢ 77803 1w i 14 |
""""" 1003 L ss30 i 12150 i e2sm L 78e0s i 1w i 1s% |
""""" 1004 L ootz Tmarer T ezl Teseea 126 16% |
""""" 1005 L 10244 1saa2 i Tzeen L rwms w0 oo
""""" 19961112513690732537068816%19%
Average Al % % : 2% 1% %% %

T Implied domestic consumption based on value of shipments, imports, and exports [column d + column b - column ¢].
™ Import penetration based on implied domestic consumption and imports [column b/ column €].
™ Export dependence based on value of shipments and exports [column ¢ / column d].

Source:  Department of Commerce, International Trade Administration, Outlook Trends Tables.

4B-19



§316(b) EEA Chapter 4 for New Facilities

Manufacturing Profile: Chemicals and Allied Products

4B.3 Financial Condition and

Performance
The chemical industry is generally characterized by large
plant sizes and technologically complex production
processes reflecting the economies of scale required to
manufacture chemicals efficiently. Because of the high
fixed costs associated with chemical manufacturing
operations, larger production volumes are required to spread
these costs over a greater number of unitsin order to
maintain profitability. Operating margins for chemical
producers are generally volatile due to rapid changesin
selling prices, raw material costs, energy costs, and
production levels. Other factors that affect margins for
chemical producers include costs associated with businesses
recently acquired or divested, major new capacity additions,
or environmental costs (S& P, 2000).

Facing increased global competition, the U.S. chemical
industry has restructured and reduced costs to maintain
profitability and operating margins. Cost-cutting effortsin
the early 1990s came largely from restructuring and
downsizing, particularly in the Inorganic Chemicals sector.
Theindustry has recently shifted toward consolidation as a
means of paring costs by achieving production or marketing
efficiencies while maintaining growth in maturing markets
(S&P, 2000). These transactions are typically small scale
involving individual product lines or facilities and are most
common in the Organic Chemical and Plastics and Resins
Industry sectors.

Table 4B-9 presents operating margins for each of the
profiled chemical sectors between 1987 and 1996.
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Table 4B-9: Operating Margins for Profiled Chemical Sectors, (Millions of $1999)

Y ear Value of Shipments Cost of Materials Payrall (all employees) Operating Margin
Inor'gamc Chemicals (SIC 2812, 2813, 2816, 2819)

__________ 1087 ..M 4o logea 4398 o Maw

__________ 1983 i Zsw 4o mms 4 A0 G desw

__________ 1989 o .Z3e 4o a2 4385 G M9%

__________ 1990 2w 4 la3a 4 Aoa7 4 MOw

__________ 101 G228 0 12000 G 4480 G 43T%
1992 30,604 12,016

__________ T TN WO ... SO

__________ ot N1 SR T SO W .. N......

__________ 1995 i ..Zss 4 lo706 G 3848 0 A%
1996 26,429 10,771

...................................................................... f!i‘f_‘f!ff.f‘.’.‘.‘.‘.‘.‘i’.’.‘.‘_‘.!._‘.‘I!f?._E‘_’-.E'!‘_:‘t._(?I?._.2_.‘_3.?_?_?_._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._.

__________ t87 . dgr0 o agmy i 243 L BEk

__________ 1983 i 8uede i d9173 4208 G 3/O%

__________ 1989 i %m 4 19678 2310 0 318%
1990 32,067 19,850 ; 2,545 30.2%

21,048

22,913

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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4B.4 Facilities Operating CWISs

In 1982, the Chemical and Allied Products industry
withdrew 2,797 billion gallons of cooling water, accounting
for approximately 3.6 percent of total industrial cooling
water intake in the United States. The industry ranked 2™ in
industrial cooling water use behind the electric power
generation industry (1982 Census of Manufactures).

This section presents information from EPA’s Industry
Screener Questionnaire: Phase | Cooling Water Intake
Sructures on existing facilities with the following
characteristics:

they withdraw from awater of the United States;
they hold an NPDES permit;

they have an intake flow of more than two MGD;
they use at least 25 percent of that flow for cooling
purposes.

v v v v

These facilities are not “new facilities” as defined by the
proposed §316(b) New Facility Rule and are therefore not
subject to this regulation. However, they meet the criteria of
the proposed rule except that they are already in operation.
These existing facilities therefore provide a good indication
of what new facilitiesin these sectors may look like. The
remainder of this section refers to existing facilities with the
above characteristics as “ §316(b) facilities.”

a. Cooling Water Uses and Systems
Information collected in Screener Questionnaire found that
an estimated 35 out of 435 inorganic chemical facilities (8
percent), 14 out of 305 plastics facilities (5 percent), and 58
out of 427 organic chemical facilities (14 percent) meet the
characteristics of a 8316(b) facility. Most §316(b) facilities
in the profiled Chemical and Allied Products sectors use
cooling water for contact and non-contact production line or
process cooling, electricity generation, and air conditioning:

» All 8316(b) inorganic chemical facilities use
cooling water for production line (or process)
contact or noncontact cooling. The two other major
uses of cooling water are electricity generation and
air conditioning, with approximately 31 and 27
percent of facilities, respectively.

» All §316(b) plastics facilities use cooling water for
production line (or process) contact or noncontact
cooling. Fifty, 22, and six percent also use cooling
water for air conditioning, electricity generation,
and other uses.

» Nintey-four percent of 8316(b) organic chemicals
facilities use cooling water for production line (or
process) contact or noncontact cooling. Forty-five,
41, and 17 percent of facilities use cooling water
for air conditioning, other uses, and electricity
generation, respectively.
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Table 4B-10 shows the distribution of existing 8316(b) through and closed system (30, or 28 percent). The majority
facilitiesin the profiled chemical sectors by type of water of existing facilities draw water from a freshwater water
body and cooling system. The table shows that most of the stream or river (82, or 77 percent).

existing 8316(b) facilities have either a once through system

(56, or 52 percent) or employ a combination of a once

Table 4B-10: Number of §316(b) Facilities by Water Body and Cooling System Type
for Profiled Chemical Sectors

Cooling System

+
Tt
Tt

One of the inorganic chemical facilities on an estuary or tidal river also hasa CWIS on alake or reservoir.
One plastics facility on an estuary or tidal river also hasa CWIS on alake or reservoir.

One of the organic chemicals facilities on a freshwater stream or river also has a CWIS on alake or reservair.
™ Individual numbers may not add up to total due to independent rounding.

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999.
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b. Facility Size

Chemical facilities that withdraw more than two MGD from
awater of the U.S., hold an NPDES permit, and use at least
25 percent of intake water for cooling purposes are generally
larger than facilities that do not meet these criteria

>

Ninety percent of all facilitiesin the Inorganic
Chemicals sector have fewer than 100 employees
but only 34 percent of §316(b) facilitiesin that
sector fall into that employment category.

Seventy-one percent of all facilitiesin the Plastics
and Resins and the Organic Chemicals sectors have
fewer than 100 employees compared to none of the

8316(b) facilities in those sectors.

»  Themajority of 8316(b) plastics facilities (64
percent) employ over 1,000 employees.

»  8§316(b) industrial organic facilities are more evenly
distributed across employment categories with 23
facilities (43 percent) employing 100 to 249
employees and 21 facilities (39 percent) employing
over 1,000 employees.

Figure 4B-7 shows the number of 8316(b) facilitiesin the
profiled chemical sectors by employment size category.

Figure 4B-7: Number of §316(b) Facilities by Employment Size Category for Profiled Chemical
Sectors

401
K33
D 2 B Inorganic Cherricds (SC
2812, 2813, 2816, 2819)
51 7n i
B Aadtics(SC232)
.0y
2 O Organic Charicds (SIC
157 2866, 2869)
9
104 5 6
3 4
3 2
5 0
(0}

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999.
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c. Firm Size

EPA used the Small Business Administration (SBA) small
entity size standards to determine the number of existing
8316(b) facilities in the three profiled chemical sectors that
are owned by small firms. Firmsin the Inorganic Chemicals
sector (SIC codes 2812, 2813, 2816, 2819) and in Industrial
Organic Chemicals, NEC (SIC code 2869) are defined as
small if they have 1,000 or fewer employees; firmsin
Plastics Material and Resins (SIC 2821) and Cyclic Organic
Crudes and Intermediates (SIC code 2865) are defined as
small if they have 750 or fewer employees.

Table 4B-11 shows that of the 35 8316(b) facilitiesin the
Inorganic Chemicals sector, five, or 14 percent, are owned
by asmall firm. None of the 19 §316(b) facilitiesin the
Plastics sector are owned by asmall firm. In the Organic
Chemicals sector, four of the 58 §316(b) facilities, or seven
percent, are owned by asmall firm. Another two facilities,
or two percent, are owned by afirm of unknown size which
may also qualify asasmall firm.

SIC Code

No. | % ofSIC | No.

Table 4B-11: Number of 8§316(b) Facilities by Firm Size for Profiled Chemical Sectors

Unknown
Total

% of SIC | No. | % of SIC

Inorgamc Chemicals (SIC 2812 2813, 2816 2819)

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Sructures, 1999; D& B Database, 1999.
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4C PETROLEUM AND COAL PrODUCTS

(SIC CODE 29)

EPA’s Industry Screener Questionnaire: Phase | Cooling
Water Intake Structuresidentified two 4-digit SIC codesin
the Petroleum and Coal Products Industry (SIC 29) with at
least one existing facility that operates a CWIS, holds a
NPDES permit, and withdraws more than 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 “8316(b) facilities”). For both SIC codes,
Table 4C-1 below provides a description of the industry
sector, alist of primary products manufactured, the total
number of screener respondents, and the number and percent
of 8316(b) facilities.

Table 4C-1: §316(b) Facilities in the Petroleum and Coal Products Industry (SIC 29):

SIC SIC Description

Important Products M anufactured

Weighted Screener Survey Respondents

Number of Facilities

2911 Petroleum Refining

2999 | Not Elsewhere Classified

i Gasoline, kerosene, distillate fuel oils, residual fuel ails,

i and lubricants, through fractionation or straight : i

i distillation of crude oil, redistillation of unfinished i 183 | 28
i petroleum derivatives, cracking, or other processes, : :

i aliphatic and aromatic chemicals as byproducts

E Products of Petroleum and Coal, Packaged fuel, powdered fuel, and other products of
i petroleum and coal, not elsewhere classified

Total 29

Total Petroleum and Coal Products (SIC 29)

Information on the percentage of intake flow used for cooling purposes was not available for all screener respondents. Facilities
for which this information was not available were assumed to use at least 25% of their intake flow for cooling water purposes The
reported numbers of 8316(b) facilities may therefore be overstated.

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water |ntake Structures; Executive Office of the President, Office of
Management and Budget, Standard Industrial Classification Manual 1987

Responses to the Screener Questionnaire indicate that one
sector, Petroleum Refining (SIC code 2911), accounts for 97
percent of the §316(b) facilitiesin SIC 29. This profile
therefore focuses on facilities in the Petroleum Refining
sector.

4C.1 Domestic Production

The petroleum refining industry accounts for about 4 percent
of the value of shipments of the entire manufacturing sector
and for 0.4 percent of the manufacturing sector’s
employment (U.S. Department of Energy, 1999a).
According to the Annual Survey of Manufactures, petroleum
refineries had a value of shipments of approximately $158
billion dollars ($1996) and employed 67,200 people (U.S.
DOC 1996). Petroleum products contribute approximately

40 percent of the total energy used in the United States,
including virtualy all of the energy consumed in
transportation (U.S. Department of Energy, 1999a).

U.S. DOE Energy Information Administration (EIA) data
report that there were 159 operable petroleum refineriesin
the U.S. as of January 1999, of which 155 were operating
and four wereidle.! Some data reported in this profile are
taken from EIA publications. Readers should keep in mind
that the Census data reported for SIC code 2911 cover a
somewhat broader range of facilities than do the DOE/EIA
data, and the two data sources are therefore not entirely

! In addition, there are two operating refineriesin Puerto Rico
and oneinthe Virgin Islands.
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comparable.?

The petroleum industry includes exploration and production
of crude ail, refining, transportation and marketing.
Petroleum refining is a capital -intensive production process
that converts crude ail into avariety of refined products.
Refineries range in complexity, depending on the types of
products produced. Nearly half of all U.S. refinery output is
motor gasoline.

The number of U.S. refineries has declined by almost half
since the early 1980s. The remaining refineries have
improved their efficiency and flexibility to process heavier
crude oils, by adding “downstream” capacity.> Whilethe

2 For comparison, preliminary 1997 Census data included 244
establishments for NAICS 3241/SIC 2911, whereas DOE/EIA
reported 164 operable refineries as of January 1997.

3 Thefirst step in refining is atmospheric distillation, which
uses heat to separate various hydrocarbon components in crude oil.
Beyond this basic step are more complex units (generally referred
to as “downstream” from the initial distillation) that increase the
refinery’s capacity to produce awide range of crude oils and
increase the yield of lighter (low-boiling point) products such as
gasoline. These downstream operations include vacuum
distillation, cracking units, reforming units and other processes
(U.S. Department of Energy, 1999a).

number of refineries has declined, the average refinery
capacity and utilization has increased, resulting in an
increase in domestic refinery production overall.

a. Output

Nominal value of shipments and value added for
petroleum refineries increased by 33 and 26 percent,
respectively, from 1988 to 1996. Adjusted for changesin
petroleum product prices, real value of shipmentswasfairly
constant over this period, despite a decline in the number of
operating refineries (see Figure 4C-1).

4 Terms highlighted in bold and italic font are further
explained in the glossary.
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Figure 4C-1: Value of Shipments and Value Added for Petroleum Refineries ($1999 million)
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b. Prices The PPI for refined petroleum products showed substantial
Figure 4C-2 showsthe producer price index (PPI) for fluctuations in petroleum product prices between 1988 and
the Petroleum Refinery sector. The PPl isafamily of 1999, as shown in Figure 4C-2.

indexes that measure price changes from the perspective of
the seller. This profile uses the PPI to inflate nominal
monetary values to constant dollars.

Figure 4C-2: Producer Price Index for Petroleum Refineries
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Source: Bureau of Labor Satistics, Producer Price Index.
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¢c. Number of Facilities and Firms early 1980s. The Entitlements Program encouraged smaller
Figure 4C-3 shows historical trends in the numbers of refineries to add capacity throughout the 1970s. After the
refineries and refinery capacity. This figure shows that the program was eliminated, surplus capacity and falling profit
number of operable refineries fell substantially between margins led to the closure of the least efficient capacity
1980 and 1999. This decrease resulted in part from the (U.S. Department of Energy, 19992).

elimination of the Crude Qil Entitlements Program in the

Figure 4C-3: Trends in Numbers of Refineries and Refining Capacity
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Source:  U.S Department of Energy, Energy Information Administration, Petroleum Supply Annual, various years.
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Datafrom the Statistics of U.S. Businesses for SIC 2911
(Table 4C-2) shows that the number of firms reporting

petroleum refining as their primary business has also
declined overall since 1990.

Table 4C-2: Number of Firms and Facilities for Petroleum Refineries

Firms Facilities
Year e s
Number Percent Change Number Percent Change

____________ 1990 s e e e
____________ 91 A e A
____________ 1992 B e L3S e
____________ 1998 M8 A A A
____________ 194 e e s
____________ 199 ;O e A
____________ 199 | Ano B A

Source:  Small Business Administration, Statistics of U.S. Businesses.
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d. Employment and Productivity early 1990s, employment at petroleum refineries has
Employment levelsin the petroleum refining industry declined since 1992, reflecting overall industry
declined by 8.2 percent between 1988 and 1996, to 67,200 ~ consolidation.

employees, as shown in Figure 4C-4. After increasing in the

Figure 4C-4: Employment for Petroleum Refineries
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Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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Production hours have remained stable between 1988 and and a net reduction of 3 percent in real value added per
1996. There has been no change in total production hours, production hour over the same period (see Table 4C-3).

Table 4C-3: Productivity Trends for Petroleum Refineries

Production | VAUeAdded | RealValue ... RO

Y ear : N ($1999 i Added/Hour .
: Hours(mill.) : S Production i Real Value
5 | millions) ($1999) Hours Value Added : Added/Hour

1988-1997 Growth Rate

Source: Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.

4C-8



§316(b) EEA Chapter 4 for New Facilities Manufacturing Profile: Petroleum and Coal Products

e. Capifal Expendifur‘es 5 shows pollution control expenditures reported by
Petroleum industry capital expenditures increased American Petroleum Institute (APl) members (in current
substantially between 1988 and 1996 in redl terms. in 1996 dollars). E_xpenditures to control current environmental _
the industry spent $4.5 hillion in constant 1999 dollars, as releases (air, water and waste) account for the largest portion
compared with $2.6 billion (19999) in 1988. of total_pollutlon con_trol expendltl_Jr_ei Of the total 1996
Environmentally-related investments have accounted for a expenditures, approximately 3.8 billion (72 percent) was

substantial portion of these capital expenditures. Figure 4C- related to control of air emissions from refineries.

Table 4C-4: Capital Expenditures for Petroleum
Refineries

Capital Expenditures ($1999
millions)

Source:  Department of Commerce, Bureau of the Census, Annual Survey of
Manufactures
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Figure 4C-5: Environmental Expenditures by Type and Medium for Petroleum Refineries
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f. Capacity Utilization

The most commonly-used measure of refinery capacity is
expressed in terms of crude oil distillation capacity. EIA
defines refinery capacity utilization asinput divided by
calendar day capacity. Calendar day capacity isthe
maximum amount of crude oil input that can be processed
during a 24-hour period with certain limitations. Some
downstream refinery capacities are measured in terms of
“stream days’, which is the amount a unit can process
running full capacity under optimal crude and product mix
conditions for 24 hours (U.S. DOE, 1999a). Downstream
capacities are reported only for specific units or products,
and are not summed across products, since not all products
could be produced at the reported levels simultaneously.

Much recent investment in petroleum refineries has been to
expand and de-bottleneck units downstream from
digtillation, partially in response to environmental
requirements. Changesin refinery configurations have
included adding catalytic cracking units, installing additional

sulfur removal hydrotreaters, and using manufacturing
additives such as oxygenates. These process changes have
resulted from two factors:

» processing of heavier crudes with higher levels of
sulfur and metals; and

» regulations requiring gasoline reformulation to
reduce volatiles in gasoline and production of
diesal fuelswith reduced sulfur content (EPA/OSW
1996).

Figure 4C-6 below shows the increase in overall capacity
utilization in the petroleum industry from 1987 to 1998, as
reported by the Census Bureau. Figure 4C-6 shows that
overall refinery utilization has remained high over this
period. Utilization of specific portions of refinery capacities
may vary, however, as the industry adjuststo changesin the
desired product mix and characteristics.

Figure 4C-6: Capacity Utilization Index for Petroleum Refineries
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Source:  Department of Commerce, Bureau of the Census, Current Industrial Reports, Survey of Plant
Capacity.
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4C.2 Structure and Competitiveness of

the Petroleum Industry
The petroleum refining industry in the United States is made
up of integrated international oil companies, integrated
domestic oil companies, and independent domestic
refining/marketing companies. In genera, the petroleum
industry is highly integrated, with many firmsinvolved in
more than one sector. Large companies referred to asthe
“majors’ are fully integrated across crude oil exploration
and production, refining, and marketing. Smaller,
nonintegrated companies referred to as the “independents’
generally speciaize in one sector of theindustry.

Like the oil businessin general, refining has been dominated
in the 1990s by integrated internationals, specifically afew
large companies such as Exxon Corporation, Mobil
Corporation®, and Chevron Corporation — all of which
ranked in the top ten of Fortune's 500 sales ranking.

5 Exxon and Mobil Corporations have recently merged into
one company.

Substantia diversification by major petroleum companies
into other energy and non-energy sectors was financed by
high ail pricesin the 1970s and 1980s. With lower
profitability in the 1990s, the major producers began to exit
nonconventional energy operations (e.g., oil shale) aswell as
coal and non-energy operationsin the 1990s. Some have
recently ceased chemical production.

During the 1990s, several mergers, acquisitions, and joint
ventures occurred in the petroleum refining industry in an
effort to cut cost and increase profitability. This
consolidation has taken place among the largest firms (as
illustrated by the acquisition of Amoco Corporation by the
British Petroleum and the mega-merger of Exxon and Mobil
Corporation) as well as among independent refiners and
marketers (e.g., the independent refiner/marketer Ultramar
Diamond Shamrock (UDS) acquired Total Petroleum North
Americain 1997) (U.S. DOE, 1999b). BP Amoco recently
announced a deal to sell its 250,000 barrel per day Alliance
refinery in Louisianato the leading U.S. independent
refining and marketing company Tosco Corp.
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a. Geographic Distribution west coasts (U.S. DOE, 1997b). Figure 4C-7 below shows
Petroleum refining facilities are concentrated in areas near the distribution of U.S. petroleum refineries. 1n 1992, there
crude oil sources and near consumers. The cost of were 44 refineriesin Texas, 32 in California, and 20 in
transporting crude oil feed stocks and finished productsisan  L-ouisiana accounting for 43 percent of all facilitiesin SIC
important influence on the location of refineries. Most code 2911 in the United States.

petroleum refineries are located along the Gulf Coast and
near the heavily industrialized areas of both the east and

Figure 4C-7: Geographic Distribution of Petroleum Refineries
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Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.
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b. Establishment Size produced by the 41 percent of establishments with more than
A substantial portion of the facilitiesin SIC code 2911 are 250 employees. Establishments with more than 1,000

large facilities, with 41 percent having 250 or more employees are responsible for approximately 36 percent of
employees. Figure 4C-8 shows that approximately 87 all industry shipments.

percent of the value of shipments for theindustry is

Figure 4C-8: Value of Shipments and Number of Facilities for Petroleum
Refineries
by Employment Size Category
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Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.
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c. Firm Size

The Small Business Administration defines a small firm for
SIC code 2911 as afirm with 1,500 or fewer empl oyees.
The size categories reported in the Statistics of U.S.
Businesses (SUSB) do not correspond with the SBA size
classifications. It istherefore not possible to apply the SBA
size threshold precisely. Table 4C-5 below showsthe
distribution of firms, establishments, and receiptsin SIC

code 2911 by the employment size of the parent firm. The
SUSB data show that 122 of the 275 SIC 2911
establishments reported for 1996 (44 percent) are owned by
very large firms (those with 2,500 employees or more), 127
(46 percent) are owned by small firms (those with fewer
than 500 employees), and 26 establishments (9 percent) are
owned by firmsthat are of unknown size but that are not
very small (those with between 500 and 2,499 employees).

Table 4C-5: Number of Firms, Establishments, and Estimated Receipts for Petroleum
Refineries

by Firm Employment Size Category (1996)

Employment Size Category Number of Number of Estimated Re_ceipts
Firms Establishments ($1999 millions)
_________________________ 009 oSS 3 ]
________________________ 2099 B P O8
______________________ 100499 BB 8O
_____________________ S002499 S B OB
2500+ 40

122 108,495

125,808

Source:  Small Business Administration, Statistics of U.S. Businesses.

d. Concentration and Specialization Ratios
Concentration isthe degree to which industry output is
concentrated in afew large firms. Concentration is closely
related to entry and exit 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, aCR4
of 72 percent means that the four largest firmsin the
industry account for 72 percent of the industry’ stotal value
of shipments. The higher the concentration ratio, the less
competition thereisin the industry, other things being
equal.® Anindustry with a CR4 of more than 50 percent is

® Note that the measured concentration ratio and the HHF are
very sensitive to how the industry is defined. Anindustry with a
high concentration in domestic production may nonetheless be
subject to significant competitive pressuresif it competes with
foreign producers or if it competes with products produced by other
industries (e.g., plastics vs. aluminum in beverage containers).

generally considered concentrated. The HHI indicates
concentration based on the largest 50 firmsin the industry.

It is equal to the sum of the squares of the market shares for
the largest 50 firmsin 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?). The higher the
index, the fewer the number of firms supplying the industry
and the more concentrated the industry. Anindustry is
considered concentrated if the HHI exceeds 1,000.

The petroleum industry is considered competitive, based on
C4 and the HHI. The CR4 and the HHI for SIC code 2911
are both below the benchmarks of 50 percent and 1,000,
respectively.

Thespecialization ratio isthe percentage of the
industry’ s production accounted for by primary product
shipments. Thecoverage ratio isthe percentage of the

Concentration ratios are therefore only one indicator of the extent
of competition in an industry.
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industry’ s product shipments coming from facilities from the
same primary industry. The coverage ratio provides an
indication of how much of the production/product of interest
is captured by the facilities classified in an SIC code. The
speciaization and coverage ratios presented in Table 4C-6
show avery high degree of specialization by petroleum

refineriesin 1987 and 1992: 99 percent of the value of
shipments from SIC code 2911 establishments were
classified as SIC code 2911 petroleum products. In
addition, SIC code 2911 establishments accounted for 99
percent of the value of al petroleum products shipped
domesticaly.

Table 4C-6: Selected Ratios for Petroleum Refineries

Concentration Ratios

Source:

e. Foreign Trade

The United States consumes more petroleum than it
produces, requiring net imports of both crude oil and
products to meet domestic demand. In 1997, the U.S.
imported 8.23 million barrels per day (MBD) of crude oil,
or 56 percent of the total crude oil supply of 14.77 MBD,
and imported 1.94 MBD of refined products. These
refined product imports represented ten percent of the
18.62 MBD of refined products supplied to U.S.
consumers. The U.S. exported 0.9 MBD of refined
productsin 1997.

Imports of refined petroleum products have fluctuated
since 1985. Importsroseto 2.3 MB in the early 1980s,
due to rapid growth in oil consumption, especially
consumption of light products, which exceeded the
growth in U.S. refining capacity. Imports then declined
as aresult of the 1990/91 recession and asurgein
upgrading of refinery capacity resulting primarily from
Clean Air Act Amendment and other environmental
requirements (U.S. DOE, 1997b). Imports are now
increasing and are expected to continue growing through
2002.

Until the early 1980s, petroleum product exports

: Total J - HE .- .
SIC : E ] ] E 3 _ | Specialization | Coverage
Code | Y& '\][“;‘."ber AFirm | 8Firm | 20Firm | 50Firm : "H'?:fs'cr;::nagr'] Ratio Ratio
OFFIrMS | (cR4) | (CR8) | (CR20) | (CRS50) !
i ; ; i Index
1987 200 32% 52% 78% 95% 435 99% 99%

Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.

consisted primarily of petroleum coke, because trade in
most other products was restricted by allowances. Export
license requirements for various petroleum products
imposed in 1973 were eliminated in the late 1981,
however, and exports of other products began to grow.
Petroleum exports continue to include heavy products
such as residua fuel oil and petroleum coke, which are
produced as co-products with motor gasoline and other
light products. Production of these heavier products often
exceeds U.S. demand, and foreign demand absorbs the
excess. Petroleum coke is the leading petroleum export
product, accounting for 30 percent of petroleum exports
in 1997, followed by distillate fuel oil (15 percent of
exports) and motor gasoline (almost 14 percent) (U.S.
DOE, 1997a). Exports generally reflect foreign demand,
but other factors influence exports aswell. For example,
exports of motor gasoline increased due to high pricesin
Europe at the time of the 1990 Persian Gulf crisis. U.S.
refiners and marketers have gained experiencein
marketing to diverse world markets, and U.S. products are
now sold widely abroad (U.S. DOE, 1997b). The real
value of petroleum exports fluctuated during the years
1989 to 1996, as reported by the Internationa Trade
Administration, with an overall increase of approximately
23 percent over the entire period (see Table 4C-7).
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Table 4C-7: Foreign Trade Statistics for Petroleum Refineries
Year Valueofimports Value of gxports Value of Sljipments Sgngzlset?c : Imporlt : Export
($1999 millions) ($1999 millions) ($1999 millions) Consumption® Penetr ation? Dependence®
"""""" @ | ® i 9 i @ i @ i O @ |
1989 . 11,798 . 4,318 131,192 . 138,672 . 9% . 3%
1990 . 11,656 . 4,891 130,218 . 136,983 . 9% . 4%
1991 . 9,907 . 5,782 132,272 . 136,397 . % . 4%
1992 . 9,574 . 5,413 128,061 . 132,222 . % . 4%
1993 . 9,535 . 5,521 127,196 . 131,210 . % . 4%
1994 . 9,454 . 5,054 ‘ 131,182 . 135,581 . % . 4%
1995 . 8,659 . 5,269 134,380 . 137,771 . 6% . 4%
1996 . 15,971 . 5,436 136,387 . 146,922 . 11% . 4%
Average i g
Amnual | 4% 3% 1% 1% 3% 4%
Growth Rate : :

! Implied domestic consumption based on value of shipments, imports, and exports [column d + column b - column ¢].
2 |mport penetration based on implied domestic consumption and imports [column b / column €].
3 Export dependence based on value of shipments and exports [column ¢ / column d].

Source:  Department of Commerce, International Trade Administration, Outlook Trends Tables.

4C.3 Financial Condition and

Performance
Refiners profitability depends on the spread between
product prices and crude oil and other input prices (the gross
refining margin), investment costs, and operating costs.
Operating costsin turn reflect facility configurations
(complexity), scale and efficiency, the mix of high-end
versus low-end products produced, and location. Refinery
yields vary with refinery configuration, operating practices,
and crude oil characteristics. Revenues earned from a
barrel of crude depend on the prices of different products,
the mix of products produced, and the refinery yield for each
product. Relatively small swingsin the price of gasoline
(which represents the largest product output) and the price
of crude oil can cause large changes in cash margins and
refinery profits.

Returns on investments to produce higher quality products
from a given mix of crude oil (or to produce a given product
mix from heavier crude oil) depend on the differentials
between high and low quality crude. Price discountsfor low
quality crude have not aways been enough to earn
competitive returns on investments in extra coking and
sulfur removal capacity.

Throughout the 1990s, the U.S. refining and marketing
industry was characterized by unusually low product
margins, low profitability, and substantial restructuring.
These low profit margins were the result of three different
factors: (1) increases in operating costs as aresult of
governmental regulations; (2) expensive upgrading of
processing units to accommodate lower-quality crude oils;’
and (3) upgrading of operations to adapt to changesin
demand for refinery products.® A combination of higher
cost as aresult of these three trends and lower product
prices as aresult of competitive pressures has led to lower
profits (American Petroleum Institute, 1999).

In the late 1990s, the U.S. majors aggressively pursued cost-

7 Crude oils processed by U.S. refineries have become heavier
and more contaminated with materials such as sulfur. Thistrend
reflects reduced U.S. dependence on the more expensive high
gravity (“light”), low sulfur (“sweet”) crude oils produced in the
Middle East and greater reliance on crude oil from Latin America
(especially Mexico and Venezuela), which isrelatively heavy and
contains higher sulfur (“sour”) (U.S. DOE, 1999a).

8 Demand for lighter products such as gasoline and diesel fuel
has increased, and demand for heavier products has decreased.
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cutting throughout their operations (Rodekohr, 1999). There
were improvements in both gross and net margins.®
Reductionsin costs resulted from:

» divesting marginal refineries and gasoline outlets;

» divesting less profitable activities (e.g., gasoline credit
cards);

» reducing corporate overhead costs, including
eliminating redundancies through restructuring;

»  outsourcing some administrative activities; and

® Gross margin is revenues per refined product barrel less raw
materials cost (i.e., average product price minus average crude oil
cost). Net margin is gross margin minus operating costs (all out-of-
pocket refining and retailing expenses such as energy costs and
marketing costs.)

» use of new technologies requiring less labor.

Financial performance again declined in 1998, due to low
prices and high inventories resulting from reduced
worldwide oil demand. Figure 4C-9 shows the substantial
fluctuation in return on investment from 1977 through 1996,
including the relatively low returnsin the early 1990s.°

1 The Financial Reporting System (FRS) is described in U.S.
DOE, 1997a. Quarterly financial results are collected for a group
of specialized refiner/marketers and major integrated petroleum
companies. Data are reported separately for their U.S.
refining/marketing lines of business. Companies drop in and out of
the survey as aresult of acquisitions and mergers. Datainclude
only the U.S. operations for foreign affiliates (BP American, Fina,
Shell Qil) but worldwide operations for U.S.-based companies.
The surveyed companies account for approximately 80 percent of
total U.S. companies’ worldwide investment in petroleum and
natural gas, and approximately 25 percent of worldwide refining
capacity (excluding State Energy Companies) (Rodekohr, 1999).
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Figure 4C-9: U.S. Petroleum and Natural Gas Refining and Marketing,
Return on Investment 1977 - 1996
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Source: U.S DOE, Financial Reporting System (FRS) historical data.
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Table 4C-8 below shows trends in estimated operating
margins for the petroleum refining industry, based on
Census datafor SIC code 2911. Margins decreased two

percent overall between 1988 and 1996, from 15.6
percent to 13.6 percent. Throughout this period, margins
fluctuated, but not sharply.

Table 4C-8: Operating Margins for Petroleum Refineries

$136,387

Y ear Value of Shipments Cost of Materials Payroall (all employees) Operating Margin

1988 $133,729 ; $109,523 ; $3,296 ; 15.6%
................. 1989$131192$110522$2984135%
................. 1990$130218$113167$2610111%
................. 1ggl$132272$112735$3137124%
................. 1992$128061$109891$3418115%
................. 1993$127196$107933 $3656 123%

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.

4C.4 Facilities Operating Cooling Water

Intake Structures
In 1982, the Petroleum and Coal Products industry (SIC 29)
withdrew 590 billion gallons of cooling water, accounting
for approximately 0.8 percent of total industrial cooling
water intake in the United States. The industry ranked 4" in
industrial cooling water use, behind the electric power
generation industry, and the chemical and primary metals
industries (1982 Census of Manufactures).

This section presents information from EPA’s Industry
Screener Questionnaire: Phase | Cooling Water Intake
Sructures on existing facilities with the following
characteristics:

they withdraw from the waters of the United States;
they hold an NPDES permit;

they have an intake flow of more than two MGD;
they use at least 25 percent of that flow for cooling
purposes.

v v v v

These facilities are not “new facilities’ as defined by the
proposed §8316(b) New Facility Rule and are therefore not
subject to this regulation. However, they meet the criteria of
the proposed rule except that they are already in operation.
These existing facilities therefore provide a good indication
of what new facilitiesin these sectors may look like. The
remainder of this section refers to existing facilities with the
above characteristics as “ 8316(b) facilities.”
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a. Cooling Water Uses and Systems
Information collected in the Screener Questionnaire found
that an estimated 28 out 163 facilities, or 17 percent, meet
the characteristics of a 8316(b) facility. Ninety-six percent
of these facilities use cooling water for production line (or
process) contact or noncontact cooling. Approximately 39
and 31 percent of the §316(b) facilities a so reported use of
cooling water in electricity generation and air conditioning,
respectively.

Table 4C-9 shows the distribution of existing 8316(b)
petroleum refineries by type of water body and cooling
system. Thirteen facilities, or 46 percent, obtain their
cooling water from either a freshwater stream or river.

Thirty-nine percent of refineries obtain their cooling water
from either an estuary or atidal river. The other two sources
of cooling water reported for petroleum refineries were
oceans and lakes/reservoirs, accounting for approximately
seven percent each.

The most common cooling water system used by petroleum
refineries is a once-through cooling system, representing
approximately 47 percent of all systems used by refineries.
Thirty-four percent of al refineries use a closed cycle
cooling system. The remaining 18 percent use a
combination cooling system. Most §316(b) refineries are
located on either an estuary tidal river (11 facilities) or a
freshwater river/stream (13 facilities).

Table 4C-9: Number of Petroleum Refining Facilities by Water Body Type and Cooling System

Type
_________________________________________________________ COOIING SO e
Water Body Type CIodeycIe ............ ........ OnceThrough ......... ............ C omblnatlon ............ Total
Number E _f’r/c;tc;fl : Number E T/gtc;fl : Number . '(I){Ootc:I
Estuary or Tidal River 2 20% 7 60% 2 20% 11

+

Individual numbers may not add up to total due to independent rounding.

Source: EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999.

According to the American Petroleum Institute and EPA,
water use in the petroleum refining industry has been
declining because facilities are increasing their reuse of
water. These restrictions are likely to reduce 8316(b)-

related costs, and a compl ete phase out of once-through
cooling water in refineriesis expected (U.S. EPA, 1996).
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b. Facility Size
§8316(b) facilitiesin SIC code 2911 are somewhat larger on

10 shows the number of §316(b) facilities by employment
size category. Sixty-four percent of 8316(b) refineries

average than the average employment size distribution of the ~ €MPloy over 500 people and &l employ over 100 employees.

industry as awhole, as reported in the Census. Figure 4C-

Figure 4C-10: Number of §316(b) Petroleum Refineries by Employment Size Category
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Source: EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999.

8316(b) petroleum refineries are owned by large firms.
There are no §316(b) petroleum refining facilitiesthat are
owned by afirm known to be small, and only eight percent
are owned by afirm of unknown size which might qualify as
asmall firm.

c. Firm Size

EPA used the Small Business Administration (SBA) small
entity thresholds to determine the number of existing
8316(b) petroleum refineries owned by small firms. Firms
in thisindustry are considered small if they employ fewer
than 1,500 people. Table 4C-10 shows that 92 percent of all

Table 4C-10: Number of §316(b) Petroleum Refineries by Firm Size

: Small : Unknown
Sl C Code ;.........................E..........................g.........................g.........................g.........................E..........................ﬂE
: No. i % of SIC No. i % of SIC No. i % of SIC

2% i C 8%

2911

Source: EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Sructures, 1999; D& B
Database, 1999.
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4D STEEL (SIC 331)

EPA’s Industry Screener Questionnaire: Phase | Cooling flow for cooling purposes (facilities with these

Water Intake Sructuresidentified five 4-digit SIC codesin characteristics are hereafter referred to as * 8316(b)

the Steel Works, Blast Furnaces, and Rolling and Finishing facilities’). For each of the five SIC codes, Table 4D-1
Mills Industries (SIC 331) with at least one existing facility below provides a description of the industry sector, alist of
that operates a CWIS, holds a NPDES permit, withdraws primary products manufactured, the total number of screener
more than two million gallons per day (MGD) from a water respondents, and the number and percent of 8316(b)

of the United States, and uses at least 25 percent of itsintake  facilities.

Table 4D-1: §316(b) Facilities in the Steel Industry (SIC 331)

Number of Screener

i . 1o i shapes, such as plates, sheets, strips, rods, bars, and tubing;
: Ovens), and Rolling Mills i merchant blast furnaces and byproduct or beehive coke

i ovens

5 ; : Respondents
SIC SIC Description Important Products Manufactured : §316(b) Fadilities
; Total i JOOTREEe
No. %
Steel Mills (SIC 3312)
: i Hot metal, pig iron, and silvery pig iron from iron ore and
: ¢ iron and steel scrap; converting pig iron, scrap iron, and : :
i Steel Works, Blast : : hatoralling i i ; : :
3312 | Fumaces (Including Coke | scrap steel into steel; hot-rolling iron and steel into basic 158 | 38 | 241%

Steel Products (SICs 3315, 3316, 3317)

L Steel Wir edrawing and i Drawing wire from purchased iron or steel rods, bars, or

3315 | geol Nailsand Spikes ! wire; further manufacture of products made from wire; steel | 122 | 3 | 25%
5 i nails and spikes from purchased materials 5 : :
i Cold-rolling steel sheets and strip from purchased hot-rolled : : :

3316 Cold-Rolled Steel Sheet, i sheets; cold-drawing steel bars and steel shapes from hot- 60 9 i 15.0%

; Stip, and Bars  rolled steel bars; producing other cold finished steel

¢ Production of welded or seamless steel pipe and tubes and

. H 0,
3317 ; Sted Pipeand Tubes i heavy riveted steel pipe from purchased materials 130 L 0.8%
Total Steel Products 312 13 4.2%
Other Sectors
: i Ferro and nonferrous metal additive alloys by
3313 i Electrometallurgical i electrometallurgical or metallothermic processes, including 6 1 16.7%
i Products, Except Stedl i high percentage ferroalloys and high percentage nonferrous 70
i ! additive alloys

Total Steel (SIC 331)

Total 331

T Information on the percentage of intake flow used for cooling purposes was not available for all screener respondents. Facilities
for which this information was not available were assumed to use at least 25% of their intake flow for cooling water purposes The
reported numbers of 8316(b) facilities may therefore be overstated.

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water |ntake Structures; Executive Office of the President, Office of
Management and Budget, Standard Industrial Classification Manual 1987
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The responses to the Screener Questionnaire indicate that
two main steel sectors account for the largest numbers of
8316(b) facilities: (1) Steel Mills (SIC code 3312) and (2)
Steel Products (SIC codes 3315, 3316, and 3317). Of the 52
§316(b) facilitiesin the steel industry 38, or 73 percent, are
stedl mills, and 13, 25 percent, are stedl products facilities.
The remainder of the steel industry profile therefore focuses
on these two industry sectors.

4D.1 Domestic Production

Steel is one of the dominant productsin the U.S. industrial
metals industry. For most of the twentieth century the U.S.
stedl industry consisted of afew large companies utilizing an
integrated steelmaking process to produce the raw steel used
in avariety of commodity steel products. The integrated
process requires massive capital investment to process coal,
iron ore, limestone, and other raw materials into molten iron,
which is then transformed into finished steel products (S&P,
2000). Inrecent decades, the integrated steel industry has
undergone a dramatic downsizing as a result of increased
stedl imports, decreased consumption by the auto industry,
and the advent of minimills, small regional steelmakers
producing limited products and using a less capital-intensive
process (S& P, 2000).

The steel industry is the fourth largest energy-consuming
sector. Energy costs account for approximately 20 percent
of the total cost to manufacture steel. Steelmakers use coal,
oil, electricity, and natural gas to fire furnaces and run
process equipment. Minimill producers require large
guantities of electricity to operate the electric arc furnaces
used to melt and refine scrap metal while integrated
steelmakers are dependent on coal for up to 60 percent of
their total energy requirements (McGraw-Hill, 1998).

a. Output

The two most common measures of manufacturing output
arevalue of shipments and value added.* Historical
trends provide insight into the overall economic health and
outlook for an industry. Value of shipmentsis the sum of
the receipts a manufacturer earns from the sale of its
outputs. Itisan indicator of the overall size of a market or
the size of afirm in relation to its market or competitors.
Value added is used to measure the value of production
activity in aparticular industry. It isthe difference between
the value of shipments and the value of inputs used to make
the products sold.

Figure 4D-1 presents the trend in value of shipments and
value added for steel mills and steel products. The steel
products sector experienced a slow yet steady increase in
both value of shipments and value added between 1987 and
1996. Thisupward trend isthe result of the increasing
global demand for steel due to growing automotive and
construction markets and stronger economies in developing
regions with substantial infrastructure needs (McGraw-Hill,
1998).

Between 1987 and 1996, value of shipments and value
added for steel mills have increased by 27 and 26 percent,
respectively. The most significant gains occurred after the
demand for steel mill products bottomed out in the early
1990s. Thereisastrong link between the U.S. steel industry
and the auto and construction industries and the national
economy overal. The economic expansion in recent years
has increased demand for steel products. Another important
factor in the resurgence in the demand for steel mill products
is the technological advancements that have improved the
competitiveness of U.S. steel. The development of the thin
dab caster/rolling mill in 1989 allowed minimills to produce
flat rolled steel, which accounts for 60 percent of domestic
shipments, with substantially lower capital and energy costs
(McGraw-Hill, 1998).

Figure 4D-1 shows the trend in value of shipments and value
added for the two profiled steel sectors between 1987 and
1996.

! Terms highlighted in bold and italic font are further
explained in the glossary.
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Figure 4D-1: Real Value of Shipments and Value Added for Profiled Steel Industry Sectors ($1999 million)

Value of Shipments ($1999 millions)
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Value Added ($1999 millions)
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5000 3315, 3316, 3317)
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Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.

b. Prices profile uses PPIs at the 4-digit SIC code level to convert

TheProducer Price Index (PPI) isafamily of indexes nominal values to 1999 dollars.
that measure price changes from the perspective of the

seller. Itisanindicator of product prices and is used to

inflate nominal monetary values to constant dollars. This
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Figure 4D-2 below shows that selling prices for steel
products and stel mill products follow very similar trends.
Pricesincreased from 1987 to 1989 and then decreased until
bottoming out in 1993. After this decrease, prices
rebounded sharply through 1995 before eroding again. The
decrease in prices between 1988 and 1992 reflects the sharp
decrease in demand for steel products which resulted, in
part, from a declining global economy and decreasesin the
demand for consumer durable goods, such as cars and
appliances. This decrease in demand for steel-containing

products led to an oversupply in steel and a substantial
declinein prices. The recovery in prices reflects a general
economic recovery and the concomitant increase in demand
for steel products from the auto and construction markets.
The fluctuation in prices since the mid 1990s reflects the
limited ability of steel makers to raise prices despite
increased demand. An increased supply in low cost imports
from foreign sources has kept prices from increasing
significantly (McGraw-Hill, 1998).

Figure 4D-2: Producer Price Index for Profiled Steel Industry Sectors
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Bureau of Labor Satistics, Producer Price Index.

Source:
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c. Number of Facilities and Firms

The number of steel mills fluctuated significantly between
1989 and 1996. Table 4D-2 shows substantial decreasesin
the number of facilitiesin 1992 and 1993 dueto a
significant decrease in the global demand for steel products
and the resulting overcapacity. This decrease was followed
by a significant recovery in 1995 and 1996. Thereversa
reflects the increased use of steel by the major steel using
industries such as construction (McGraw-Hill, 1998). The

increase in demand for steel led to an expansion in
steelmaking capacity which has been increasingly dominated
by smaller, more energy efficient minimillsin favor of the
larger integrated mills (S& P, 2000).

In contrast to the volatility in the number of steel mills, the
number of facilitiesin the Steel Products sector has
remained relatively stable for the past eight years with only
small decreases between 1994 and 1996.

Table 4D-2: Number of Facilities in the Profiled Steel Industry Sectors
e stee lllibEleeas) cls e e BlEIge et e ) |
vear Num_b_e_r @ Percent Change Num_b_e_r o Percent Change
Facilities Facilities
___________ 189 A Me e
___________ 190 A A T
___________ et WS S:J N WO LA SO coi
___________ 9% |oMe e ) B 3
___________ 1998 |3 ene s
___________ 94 e B B
___________ 199 L3 s e
1996 483 23.5% 770 -2.7%
e oonge 15% -1.8%

Source:  Small Business Administration, Satistics of U.S. Businesses.
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The trend in the number of firms over the period between
1990 and 1996 has been similar to the trend in the number of
facilitiesin both industry sectors. The number of firmsin

the Steel Mill sector decreased from a high of 433 in 1991 to

alow of 258in 1994. This decrease was followed by an
expansion in the number of firmsto 397 in 1996, an increase

of more than 53 percent in two years. The number of firms
in the Steel Products sector has decreased steadily in recent
years from its peak of 661 in 1992.

Table 4D-3 shows the number of firmsin the two profiled
steel sectors between 1990 and 1996.

Source: Small Business Administration, Satistics of U.S. Businesses.

Table 4D-3: Number of Firms in the Profiled Steel Industry Sectors
- SedMilsEc) ] Sted Products (SIC 3315, 3316, 3317)

v Number of Firms Percent Change | Number of Firms Percent Change
I T . S T va .
- B 61% il 65 64% ..
B R L N 4%

1993 261 . -18.7% 641 . -3.0%
L = A% L 618 o
N 39 198% Lo 07 o T

1996 397 28.5% 583 -4.0%
Percent Change

1990-1996
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d. Employment and Productivity

Employment isameasure of the level and trend of activity
inanindustry. Figure 4D-3 below provides information on
employment from the Annual Survey of Manufactures for
the Steel Mills and Steel Products sectors. The figure shows
that employment levelsin the Steel Millsindustry decreased
by atotal of 21 percent between 1987 and 1996.
Employment is a primary cost component for steelmakers,
accounting for approximately 30 percent of total costs
(McGraw-Hill, 1998). Lowering labor costs enabled the
steel mills to improve profitability and competitiveness
given the limited opportunity to raise pricesin the
competitive market for steel products. The steady declines

in employment reflects the aggressive efforts made by steel
millsto improve worker productivity in order to cut labor
costs and improve profits (McGraw-Hill, 1998).

Employment in the Steel Products sector over the same time
period shows a steady positive trend, increasing by 12
percent between 1987 and 1996. Thisincreasein
employment is due to continued growth in the demand for
stedl products driven by a strong market for steel-containing
durable goods and the increased steel-intensity of the
economy, including a significant increase in the use of steel
by the construction industry (McGraw-Hill, 1998).

Figure 4D-3: Employment for Profiled Steel Industry Sectors

250,000
200,000
—e— Steel Mills (SIC
150,000 3312)
100,000 —a— Steel Products
(SIC 3315,
50,000 & 3316, 3317)
0 T T T T T T T T T
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Source: Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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Table 4D-4 presents the change in value added per labor
hour, a measure of labor productivity, for the Steel Mill
and Steel Products sectors between 1987 and 1996. Labor
productivity at steel mills has increased substantially over
thistime period. Vaue added per labor hour increased 47
percent between 1987 and 1996. Thisincrease reflects the
efforts by steel millsto improve worker productivity in order
to cut labor costs and improve profits. Much of the increase

in labor productivity can be attributed to the restructuring of
the U.S. steel industry and the increased role of minimillsin
production. Minimills are capable of producing rolled steel
from scrap with substantially lower labor needs than
integrated mills (McGraw-Hill, 1998). Labor productivity in
the steel products sector has fluctuated somewhat but
remained generally stable, increasing five percent from 1987
to 1996.

Table 4D-4: Productivity Trends for the Profiled Steel Industry Sectors, Millions of $1999
............................ el GGt I | <=1 rodl > CIC) - 1oL N
Year Value FIEITEdET  ValueAddedHour Value sl E...Y."?‘.‘H.?ﬁq.‘??‘.jf'ﬂ?ﬂr....
Added  millions) | Number Eﬁ;negé Added i (millions) | Number Eﬁ;neg;
1987 15,743 306 51 na 5,289 % 55 na
........ 1968 ] 18238 : %24 i %6 1.9 | 61 ¢ w8 i 8O0 1.9
1989 17455 | 38 50 11% 5550 | 104 | 53 1 119
........ 1990 ] 168 : 35 i S8 i | 548 : W5 %2 1.3
1901 13707 219 | 49 8w 5151 | 1001 | 51 i 1%
........ 1992 | 1sor4 t 2z G S8 i L | 564 ¢ w1 i 56 1. 10%
1993 17008 | 268 64 10% 6278 | 107 | 50 | 5%
........ 1994 | 1884 : 206 i 7t iM% | 6sa i w8 8 1.
1995 18930 262 T2 | % 6580 | 113 | 58 1 7%
1996 19,784 260 76 5% 6,578 114 58 1%
Percent
Change 1988- 15% 11%
1996

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.

e. Capital Expenditures

Steel production is arelatively capital intensive process.
Capital-intensive industries are characterized by large,
technologically complex manufacturing facilities which
reflect the economies of scale required to manufacture
products efficiently. Theintegrated production process
requires large capital investments of approximately $2,000
per ton of capacity for plants and equipment to support the
large-scale production capacities needed to keep unit costs
low. The nonintegrated process employed in minimillsis
significantly less capital intensive with capital costs of
approximately $500 per ton of capacity (McGraw-Hill,
1998).

New capital expenditures are needed to modernize,
expand, and replace existing capacity to meet growing
demand. Capital expendituresin the Steel Mills and the
Steel Products sectors between 1987 and 1996 are presented
in Table 4D-5 below. The table shows that while capital
expenditures in the Steel Mills sector haveexperienced
dramatic fluctuations from one year to another, the level of
capital expenditures by Steel Mills more than doubled
between 1987 and 1996. The majority of thisincrease was
realized in the late 1980s and early 1990s when capital
expenditures increased by atotal of 131 percent from 1987
t0 1991. This substantial increase coincides with the advent
of thin dab casting, atechnology that allowed minimillsto
compete in the market for flat rolled sheet steel. Thin slab
casting isthe industry’ s largest and most lucrative segment,
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accounting for approximately 60 percent of demand. The
significant decreasesin capital expenditures by steel mills
that followed this expansion reflects the bottoming out of
the demand for steel productsin the early 1990s. The
recovery in capital expendituresin the mid 1990s has likely
resulted from the recovery in the demand for stedl whichis

due to an increase in the steel-intensity of the economy and
growth in important end use markets (McGraw-Hill, 1998).

The 20 percent growth in the Steel Products sector has been
much more modest, but the fluctuations are equally
dramatic.

Table 4D-5: Capital Expenditures for the Profiled Steel Industry Sectors ($1999 millions)
_______________________ Sed Mills(SIC331) | sred Products(siC 3315, 3316, 3317) |
| S porcntchange | SIS percon e
__________ L o N SN AL L A
__________ 1988 2T b B2 TS
__________ A . O S L N U S
__________ 1990 2B Y
__________ el e R el S O S S
__________ oA v S IS S LS
__________ 198 BT
__________ e N L £SO I S
__________ 1998 B3SO B
1996 2,522 6.6% 576 17.4%
Percent
Change 1987- 107.4% 20.5%
1996

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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f. Capacity Utilization

Capacity utilization measures actual output as a
percentage of total potential output given the available
capacity and is used as a key barometer of an industry’s
health. Capacity utilization is an index used to identify
potential excess or insufficient capacity in an industry which
can help to project whether new investment is likely. Figure
4D-4 presents the capacity utilization index from 1989 to

1998 for the 4-digit SIC codes that make up the Steel Mill
and Steel Products sectors. As shown in the figure, the
index follows similar trends in each SIC code. For all
sectors, capacity utilization peaked in 1994 and has
decreased through the late 1990s. Thistrend reflects the
over-capacity in the U.S. steel industry that has followed the
substantial capacity additionsin the late 1980s and early
1990s.

Figure 4D-4: Capacity Utilization Index for Profiled Steel Industry Sectors
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Source: Department of Commerce, U.S. Census Bureau, Current Industrial Reports, Survey of Plant Capacity.

4D.2 Structure and Competitiveness of

the Steel Industry
The companies that manufacture steel operatein ahighly
capital intensive industry. The steel mill industry is
comprised of two different kinds of companies, integrated
millsand minimills. Theintegrated steelmaking process
requires expensive plant and equipment purchases that will
support production capacities ranging from two million to
four million tons per year. Until the early 1960s integrated
steelmaking was the dominant method of steel
manufacturing in the U.S. Since then, the integrated steel
business has undergone dramatic downsizing due in part to
the advent of minimills, increased imports, and reduced
consumption by the auto industry which caused the industry
to lose a substantial amount of tonnage. The increased unit
costs as aresult of decreasesin tonnage has caused
bankruptcy, plant closures, and mergers. These trends have
reduced the number of integrated steelmakers (S& P, 2000).

Minimills vary in size from capacities of 150,000 tons at
small facilitiesto larger facilities with annual capacities of
between 400,000 tons and two million tons. Integrated
companies have significant capital costs of approximately
$2,000 per ton of capacity compared with minimills' $500
per ton. Because their production method does not require
as much of an investment in capital equipment as integrated
steelmakers, minimills have been able to lower prices
driving integrated companies out of many of the commaodity
steel markets (S& P, 2000).

Thelarge reduction in the initial capital investment has made
it easier for minimills to enter the market. There were 22
publicly listed producersin the U.S. steel market as of late
1999, a sharp contrast to the oligopoly that prevailed earlier
in this century (S&P, 2000).
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a. Geographic Distribution reasonable cost and where alocal market exists (EPA,
Steel mills are primarily concentrated in the Great Lakes 1995). The Steel Products sector is concentrated in the
Region (New Y ork, Pennsylvania, Ohio, Indiana, Illinois, Great L akes region and California. Ohio, Illinois,

and Michigan). Historically, mill sites were selected for Pennsylvania, Michigan, and California manufactured 41

their proximity to water (both for transportation and for use ~ Percent of al steel productsinthe U.S.

in cooling and processing) and the sources of their raw ] o )
materials, iron ore and coal. The geographic concentration Figure 4D-5 below shows the distribution of U.S. steel mills
of the industry has begun to change as minimills can be built ~ @nd steel productsfecilities.

anywhere where electricity and scrap are available at a

Figure 4D-5: Geographical Distribution of Facilities in the Profiled Steel Industry Sectors

Number of Facilities
0-3
4-8
9-32

] 8- 58

B 50 - 104

Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.

4D - 11



§316(b) EEA Chapter 4 for New Facilities

Manufacturing Profile: Steel

b. Facility Size

Steel making at both integrated mills and minimillsis
characterized by relatively large facilities, with 71 percent of
all steel mills employing 100 or more employees. Figure
4D-6 shows that in 1992, the vast magjority, approximately
98 percent, of the value of shipments for the industry was
produced by facilities with more than 100 employees.
Facilities with more than 1,000 employees accounted for
approximately 69 percent of all steel mill shipments.

The Steel Products sector is characterized by smaller
facilities than steel making with only 26 percent of facilities
in the steel product industry employing 100 or more
employees. While the mgjority of facilitiesin the Steel
Products sector employ less than 100 people, most of the
output from this sector is produced at the largest facilities.
Figure 4D-6 shows that steel products facilities with more
than 100 empl oyees account for approximately 74 percent of
the industry’ s shipments.
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Figure 4D-6: Value of Shipments and Number of Facilities by Employment Size Category for the Profiled
Steel Industry Sectors

Number of Facilities, 1992
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Source: Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.

c. Firm Size

The Small Business Administration (SBA) defines small
firmsin the profiled steelteel industries according to the
firms' number of employees. Firmsin both Steel Mills (SIC

3312) and Steel Products (SIC 3315, 3316, and 3317)
sectors are defined as small if they have 1,000 or fewer
employees. Table 4D-6 below shows the distribution of
firms, facilities, and receipts by the employment size of the
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parent firm.

The size categories reported in the Statistics of U.S.
Businesses (SUSB) do not coincide with the SBA small firm
standard of 1,000 employees. It istherefore not possible to
apply the SBA size thresholds precisely. The SUSB data
presented in Table 4D-6 show that in 1996, 316 of 397 firms
in the Steel Mills sector had less than 500 employees.
Therefore, at least 80 percent of firmsin this sector were
classified as small. These small firms owned 320 facilities,
or 66 percent of all facilitiesin the sector, and accounted for
approximately 6 percent of industry receipts. In contrast, the
34 largest firms that employ over 2,500 employees own 19

percent of al facilitiesin SIC 3312 and are responsible for
approximately 77 percent of al industry receipts.

Of the 583 ultimate parent firms with facilities that
manufacture steel products, 470, or 81 percent, employ
fewer than 500 employees, and are therefore considered
small businesses. Small firms own approximately 68
percent of facilitiesin the industry and account for 34
percent of industry receipts. The 49 large firms that employ
over 2,500 employees own 100 of the 770 facilitiesin SIC
codes 3315, 3316, and 3317 and are responsible for
approximately 30 percent of al industry receipts.

Table 4D-6: Number of Firms, Facilities, and Estimated Receipts in the Profiled Steel Industry Sectors
by Employment Size Category, 1996

Stedl Mills (SIC 3312)

Steel Products (Sl C 3315, 3316, 3317)

49,779,265

Employment 5 Estimated Estimated
Size Category | Number of : Number of Receipts Number of Number of Receipts
Firms Facilities (%1999 Firms Facilities (%1999
millions) millions)
0-19 233 233 296,228 237 237 324

Source:  Small Business Administration, Satistics of U.S. Businesses.
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d. Concentration and Specialization Ratios
Concentration isthe degree to which industry output is
concentrated in afew large firms. Concentration is closely
related to entry and exit barriers with more concentrated
industries generally having higher barriers.

Thefour-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, aCR4
of 72 percent means that the four largest firmsin the
industry account for 72 percent of the industry’ stotal value
of shipments. The higher the concentration ratio, the less
competition thereisin the industry, other things being
equal.? Anindustry with a CR4 of more than 50 percent is

2 Note that the measured concentration ratio and the HHF are
very sensitive to how the industry is defined. Anindustry with a
high concentration in domestic production may nonetheless be
subject to significant competitive pressuresif 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 are therefore only one indicator of the extent
of competition in an industry.

generally considered concentrated. The HHI indicates
concentration based on the largest 50 firmsin the industry.

It is equal to the sum of the squares of the market shares for
the largest 50 firmsin 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?). The higher the
index, the fewer the number of firms supplying the industry
and the more concentrated the industry. Anindustry is
considered concentrated if the HHI exceeds 1,000.
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The Steel Mills (SIC 3312) and Steel Products sectors (SICs
3315, 3316, 3317) are considered competitive, based on
standard measures of concentration. The CR4 and the HHI
for all the relevant SIC codes are bel ow the benchmarks of
50 percent and 1,000, respectively. The concentration ratios
presented in Table 4D-7 indicate that the majority of the
output generated in these industry sectorsis not concentrated
inafew large firms. Moreover, the table shows that each of
the industry sectors has became more competitive between
1987 and 1992.

The specialization ratio isthe percentage of the

industry’ s production accounted for by primary product
shipments. Thecoverage ratio isthe percentage of the
industry’ s product shipments coming from facilities from the
same primary industry. The coverage ratio provides an
indication of how much of the production/product of interest
is captured by the facilities classified in an SIC code.

The specialization and coverage ratiosin Table 4D-7 show a
high degree of specialization by stedl millsindicating that
the majority of production of steel millsisaccounted for by
primary product shipments.

Table 4D-7: Selected Ratios for the Profiled Steel Industry Sectors

Concentration Ratios

Total o
SIC L Year T oo Sp emall_zatlon Cover_age
Code ) ) : ) 20 50  Herfindahl- Ratio Ratio
5 of Firms | 4Firm | 8Firm , . I
(CR4) | (CR8) ! Firm { Firm | Hirschman
i (CR20) : (CR50) : Index
Steel Mills

1987 271 44% 63% 81% 94% 607 98% 97%
T e B e e e B e

1992 135 37% 58% 81% 96% 551 98% 97%

Steel Products

Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.

e. Foreign Trade

The global market for steel has become and still remains
extremely competitive. From 1945 until 1960, the U.S. steel
industry enjoyed a period of tremendous prosperity and was
anet exporter until 1959. However, by the early 1960s,
foreign steel industries had thoroughly recovered from
World War Il and had begun construction of new plants that
were more advanced and efficient than the U.S. integrated
steel mills. Foreign producers also enjoyed lower labor
costs allowing them to take substantial market share from
U.S. producers (S& P, 2000). Thisincreased competition
from foreign producers combined with decreased
consumption in some key end use markets served asa

catalyst for the restructuring and downsizing of the U.S.
stedl industry. Theindustry has emerged from this
restructuring considerably smaller, more technologically
advanced and internationally competitive.

This profile uses two measures of foreign competitiveness:
export dependence and import penetration. Export
dependence is the share of value of shipmentsthat is
exported. Import penetration is the share of domestic
consumption met by imports. Table 4D-8 presents trade
statistics for the profiled steel industry sectors from 1989 to
1996. The table showsthat the trendsin both export
dependence and import penetration have been relatively

4D - 16



§316(b) EEA Chapter 4 for New Facilities Manufacturing Profile: Steel

stable. Historically, the U.S. steel industry has exported a consumption rose slightly from 14 percent in 1993 to 17
relatively small share of shipments when compared to steel percent in 1994 and remained at that level through 1996.
industries in other developed nations (McGraw-Hill, 1998). This gradual increase in imports reflects excess steel

In 1995, U.S. exports rose to the highest level since 1941, capacity worldwide and the competitiveness of foreign steel
yet steel exports only accounted for 7 percent of shipments producers.

that year. Imports as a percentage of implied domestic

Table 4D-8: Trade Statistics for the Profiled Steel Industry Sectors
. Valueof | Valueof i  Vaueof i  Implied | mport | Export
Y ear 5 |mpo.rt.s($1999 expO(t§($1999 Shlpmgjts ($1999 Domeetllc . Pl Dependence’
. milliony) ¢ milliong : .miliong : Consmptiont { TE i ]
(@ ® 9 @ . ® 0 ©
1989 . 9,844 . 3,058 59,203 . 65,990 . 15% . 5.2%
1990 . 9,244 . 3,066 58,321 . 64,499 . 14% . 5.3%
1991 8,767 . 4,064 53,958 . 58,662 . 15% . 7.5%
1992 9,034 . 3,388 57,036 62,682 . 14% . 5.9%
1993 . 9,662 . 3,104 60,099 . 66,657 . 14% . 5.2%
1994 . 13,335 . 3,179 J 64,361 . 74,517 . 18% . 4.9%
1995 . 12,178 . 4,616 J 65,147 . 72,709 . 17% . 7.1%
1996 . 13,356 . 4,190 67,197 . 76,363 . 17% . 6.2%
Average ; i i i
Amual 4% 5% 2% 2% % 3%
Growth Rate : : : : :

! Implied domestic consumption based on value of shipments, imports, and exports [column d + column b - column ¢].
2 |mport penetration based on implied domestic consumption and imports [column b/ column €].
3 Export dependence based on value of shipments and exports [column ¢ / column d].

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures; U.S. Dept. of Commerce, Bureau of the
Census, International Trade Administration. Outlook Trends Table, 1997.
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4D .3 Financial Condition and Performance
The steel industry is generally characterized by relatively
large plant sizes and technologically complex production
processes which reflect the economies of scale required to
manufacture steel efficiently. Because of the high fixed
costs associated with steel manufacturing operations, larger
production volumes are required to spread these costs over a
greater number of unitsin order to maintain profitability.
Operating margins for steel producers can be volatile
due to changes in raw material costs, energy costs, and

production levels (S& P, 2000).

Table 4D-9 presents trends in operating margins for steel
mills and steel products manufacturers. The table shows
that operating margins were relatively stable in both industry
sectors between 1987 and 1996. The significant decrease in
operating margins for steel mills and, to alesser extent, steel
products producers resulted from a significant decrease in
steel consumption worldwide (McGraw-Hill, 1998).

Table 4D-9: Operating Margins for the Profiled Steel Industry Sectors (Millions $1999)
_____________________________ SedMills(§IC3312) | Sted Products(SIC 3315,3316,3317) |
e Valueof | Cost of Payrall (all Operating Value of Cost of Payrall (all Operating
Shipments : Materials | employees) : Margin Shipments : Materials : employees) : Margin
__________ 1997 |.SBus | s | seow | 201 | suages | sesol | s1982 | 21% |
__________ 1983 | SM37L | $26877 | 6558 | 246% | $16460 | $1054 | $2015 | 23%
__________ 1989 | $43195 | $26140 | 6464 | 245% | $16008 | Sl04sl | SL950 | 2%
__________ 1990 | $42301 | $2573 | $6746 | 282% | $16020 | SI0548 | $2089 | 214%
__________ 1991 | $3363 | $24249 | $65%0 | 198% | $I5501 | SO | $2045 | 206%
__________ 1992 | $40699 | $24480 | $6763 | 282% | $16337 | Sl0628 | $2184 | 2A6%
1993 $42,526 $25,547 $6,649 24.3% $17,573 : $11,322 $2,293 : 22.5%
__________ 1994 | #6046 | 27488 | $6612 | 26 | SI8314 | SILESL | $2253 | 240%
__________ 1995 | 6579 | 7962 | $6Adl | 261% | $18560 | $12131 | 82234 | 226%
1996 $48,773 $29,257 $6,668 26.3% $18,424 $11,868 $2,319 23.0%
Porcent Clonge | 2 28% 4% 24% 24% 17%

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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4D.4 Facilities Operating Cooling Water

Intake Structures
In 1982, the Primary Metals industries withdrew 1,312
billion gallons of cooling water, accounting for
approximately 1.7 percent of total industrial cooling water
intake in the United States. The industry ranked 3 in
industrial cooling water use, behind the electric power
generation industry, and the chemical industry (1982 Census
of Manufactures).

This section presents information from EPA’s Industry
Screener Questionnaire: Phase | Cooling Water Intake
Structures on existing facilities with the following
characterigtics:

they withdraw from awater of the United States;
they hold an NPDES permit;

they have an intake flow of more than two MGD;
they use at least 25 percent of that flow for cooling
purposes.

v v v v

These facilities are not “new facilities’ as defined by the
proposed 8316(b) New Facility Rule and are therefore not
subject to this regulation. However, they meet the criteria of
the proposed rule except that they are already in operation.
These existing facilities therefore provide a good indication
of what new facilitiesin these sectors may look like. The
remainder of this section refers to existing facilities with the
above characteristics as “ 8316(b) facilities.”

a. Cooling Water Uses and Systems
Information collected in EPA’ s Industry Screener
Questionnaire: Phase | Cooling Water Intake Sructures
found that an estimated 38 out of 158 steel mills (24
percent) and 13 out of 312 steel product manufacturers (4
percent) meet the characteristics of a 8316(b) facility.

Minimills use electric-arc-furnace (EAF) to make steel from
ferrous scrap. The electric-arc-furnace is extensively cooled
by water and recycled through cooling towers (U.S. EPA,
1995).

Most §316(b) facilitiesin the profiled Steel sectors use
cooling water for contact and non-contact production line or
process cooling, electricity generation, and air conditioning:

» All 8316(b) steel mills use cooling water for
production line (or process) contact or noncontact
cooling. The two other major uses of cooling water
by steel mills are electricity generation and air
conditioning, accounting for approximately 38 and
48 percent, respectively.

» All §8316(b) stedl product facilities use cooling
water for production line (or process) contact or
noncontact cooling. Electric generation and other
uses are the two other uses of cooling water, both
accounting for approximately 8 percent.
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Table 4D-10 shows the distribution of existing 8316(b)
facilitiesin the profiled steel sectors by type of water body
and cooling system. The table shows that most of the
existing 8316(b) facilities have either a once through system

(22, or 43 percent) or employ a combination of a once
through and closed system (21, or 40 percent). The largest
proportion of existing facilities draw water from a
freshwater stream or river (25, or 49 percent).

Table 4D-10: Number of §316(b) Facilities in the Profiled Steel Industry Sectors
by Water Body Type and Cooling System Type
Coollng Systems
Water Body Type ... ClossdCyde  : Combination | - C . Unknown
: ] ] Total
% of % of % of % of
Number Total Number Total Number Total Number Total
Steel Ml"S (sIc 3312)
Estuary or Tidal River 0 0% 0 0% 5 100% 0 0% 5
Freshwater Stream or 1 4% 14 60% 5 23% 3 13% 24
River
Lake or Reservoir 1 13% 5 61% 2 26% 0 0% 9
Total' 2 6% 19 52% 13 34% 3 8% 38
Steel Products (SIC 3315, 3316 3317)
Freshwater Stream or 0 0% 0 0% 9 100% 0 0% 9
River :
Lake or Reservoir 0 0% 1 100% 0 0% 0 0% 1
Lake or
Reservoir/Freshwater 3 100% 0 0% 0 0% 0 0% 3
Stream or River
Total' 3 23% 1 9% : 9 69% 0 0% 13
Total for Profiled S‘reel Indusfr‘y (SIC 3312 3315 3316, 3317)
Estuary or Tidal River 0 0% 0 0% 5 100% 0 0% 5
Freshwater Stream or 1 3% 14 43% 14 44% 3 10% 3
River
Lake or Reservoir 1 11% 6 66% 2 23% 0 0% 10
Lake or
Reservoir/Freshwater 3 100% 0 0% 0 0% 0 0% 3
Stream or River

T Individual numbers may not add up to total due to independent rounding.

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Sructures, 1999.
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b. Facility Size as employment distribution in their respective industries.

The distribution of employment for both §316(b) steel mills ~ Steel mills predominantly employ over 1,000 people while
and stedl products facilities follow the same general pattern  Steel product manufacturers tend to be much smaller.

Figure 4D-7: Number of §316(b) Facilities in the Profiled Steel Industry Sectors
by Employment Size

30-
25
21
W Seel Mills(9C
20+ 3312)
151
104 8 @ Seel Products (9C
; 7 3315, 3316, 3317)
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oo . i
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Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999.
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d. Firm Size firms. Table 4D-11 shows that of the 38 §316(b) steel mills
EPA used the Small Business Administration (SBA) small 22 percent are owned by small firms. There are no 8316(b)
entity size standards to determine the number of existing steel product facilities that are owned by asmall firm.

8316(b) profiled chemical industry facilities owned by small

Table 4D-11: Number of §316(b) Facilities by Firm Size for the Profiled Steel

Sectors
Large : Small
SIC Code e e e e e Total
Number i % of SIC | Number { % of SIC

Stedl Mllls(SIC3312)

TIndividual numbers may not add up to total due to independent rounding.

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999;

D& B Database.
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4E ALUMINUM (SIC 333/5)

EPA’s Industry Screener Questionnaire: Phase | Cooling (facilities with these characteristics are hereafter referred to
Water Intake Sructuresidentified four 4-digit SIC codesin as “8316(b) facilities’). For each of the four SIC codes.
the nonferrous metals industries (SIC codes 333/335) withat ~ Table 4E-1 below provides a description of the industry
least one existing facility that operates a CWIS, holds a sector, alist of products manufactured, the total number of
NPDES permit, withdraws more than two million gallons screener survey respondents (weighted to represent national
per day (MGD) from awater of the United States, and uses results), and the number and percent of 8316(b) facilities.
at least 25 percent of itsintake flow for cooling purposes,

Table 4E-1: §316(b) Facilities in the Nonferrous Industries (SIC 333/335)

Number of Screener Respondents

: : (Weighted)
SIC SIC Description Important Products Manufactured §316(b) Facilities
: ’ Total iy
No. ' %

3334 angry Production of Prc.)dlum ng alqmlnum fromauminaandin 31 10 32.6%
¢ Aluminum i refining aluminum by any process

Aluminum Sheet Flat rolling aluminum and aluminum-base aloy : :
: o i basic shapes, such as rod and bar, pipe and tube, : 57 : 6 i 10.9%
i Plate, and Foil : . : - : : :
: i and tube blooms; producing tube by drawing : : :

! Primary Smelting and

 Refining of Smelting and refining nonferrous metals, except

3339 : Nonferrous Metals, L o and aluminum 6 1 19.6%
i Except Copper and : copper
i Aluminum
Drawing and Drawing, and/or insulating wire and cable of : : :

3357 i Insulating of i nonferrous metals from purchased wire bars, : 48 : 0 : 0.0%
i Nonferrous Wire i rods, or wire; insulated fiber optic cable : : i

Total 53 1 2.1%

Total 333/5

" Information on the percentage of intake flow used for cooling purposes was not available for all screener
respondents. Facilities for which thisinformation was not available were assumed to use at least 25% of their intake
flow for cooling water purposes The reported numbers of 8316(b) facilities may therefore be overstated.

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Sructures, 1999; Executive Office of the President,
Office of Management and Budget, Sandard Industrial Classification Manual 1987.
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The responses to the Screener Questionnaire indicate that
aluminum producers account for the largest number of
nonferrous metals §316(b) facilities. Of the 17 8316(b)
facilitiesin the four nonferrous SIC codes, 16 facilities, or
94 percent, are either primary aluminum producers (SIC
code 3334) or producers of flat-rolled aluminum and
aluminum shapes (aluminum sheet, plate and foil, SIC code
3353.) This profile therefore focuses on the primary
aluminum production and aluminum shapes sectors.

4E.1 Domestic Production

Commercial production of aluminum using the electrolytic
reduction process, known as the Hall-Heroult process, began
in the late 1800s. The production of primary aluminum
involves mining bauxite ore and refining it into alumina, one
of the feedstocks for aluminum metal. Direct electric
current is used to split the aluminainto molten aluminum
meta and carbon dioxide. The molten aluminum metal is
then collected and cast into ingots. Technological
improvements over the years have improved the efficiency
of aluminum smelting, with a particular emphasis on
reducing energy requirements. Thereis currently no
commercially viable aternative to the electrometal lurgical
process (Aluminum Association, 2000).

Almost half of all U.S.-produced aluminum (48.1 percent of
U.S. output in 1998) comes from recycled scrap. Recycling
consists of melting used beverage cans and scrap generated

from operations. Recycling saves approximately 95 percent
of the energy costsinvolved in primary smelting from
bauxite (S& P, 2000). No secondary smelters (included,
along with secondary smelting of other metals, in SIC code
3341) were reported in EPA’s screener survey. These
facilities are therefore not addressed in this profile.

Facilitiesin SIC code 3353 produce semifabricated products
from primary or secondary aluminum. Examples of
semifabricated aluminum products include (Aluminum
Association, undated):

»  sheet (cans, construction materials and automotive
parts);

» plate (aircraft and spacecraft fuel tanks);

» foil (household aluminum foil, building insulation and
automotive parts)

» rod, bar and wire (electrical transmission lines); and

»  extrusions (storm windows, bridge structures and
automotive parts).

U.S. aluminum companies are generally vertically
integrated. The major aluminum companies own large
bauxite reserves, mine bauxite ore and refine it into alumina,
produce aluminum ingot, and operate the rolling mills and
finishing plants used to produce semifabricated aluminum
products (S& P, 2000).
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a. Output

The largest single source of demand for aluminum is the
transportation sector, primarily the manufacture of motor
vehicles. Demand for lighter more fuel efficient vehicles
has led to increased demand for aluminum in auto
manufacturing, at the expense of steel (S& P, 2000).
Production of beverage cansis also amajor use of aluminum
sheet, and aluminum has almost entirely replaced steel in the
beverage can market. Other major uses of aluminum include
construction (including aluminum siding, windows and
gutters) and consumer durables (source).

Demand for aluminum reflects the overall state of the

domestic and world economies, as well as long-term trends
in materials use in mgjor end-use sectors. The years 1990
through 1999 have include strong demand for aluminum
from domestic sources and variable demand from overseas
customers, due in large part to stagnant economiesin Asiain
the late 1990s.

Table 4E-2 shows trendsin output of aluminum by primary
aluminum producers and recovery of aluminum from old
and new scrap. Secondary production has grown from 37
percent to amost half of total domestic supply over the
period from 1990 to 1999.

Table 4E-2: Quantities of Aluminum Produced (thousand metric

tons)

Y ear

Primary Production

Aluminum Ingot

i Secondary Production
i (fromold & new scrap) |

" Forecast

Source:  U.S Industry and Trade Outlook '99, American Metal Market Metal

Statistics 1999, USGS 2000.

Value of shipments and value added are two measures
of the value of manufacturing output.® Figure 4E-1 presents

! Terms highlighted in bold and italic font are further
explained in the glossary.

trends in value of shipments and value added for the primary
aluminum and aluminum sheet, plate, and foil sectors
between 1987 and 1996.
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Figure 4E-1: Real Value of Shipments and Value Added for Profiled Aluminum Sectors ($1999 million)
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Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.

Figure 4E-1 shows that real value added and value of
shipments in the primary aluminum sector decreased steadily
from 1988 to 1993. This decrease coincided with a period
of rapidly declining prices resulting from a decrease in the
demand for aluminum and oversupply in the global market
that occurred when large amounts of Russian aluminum
entered the market in the early 1990s. The recovery in the
mid-1990s resulted from an increased demand for
aluminum, driven by increased consumption by the
transportation, container, and construction sectors.

Vaue added in the aluminum sheet, plate, and foil sector

increased between 1989 and 1992 and decreased thereafter.
Demand for semifinished aluminum products reflects
demand from the transportation, container, and building
industries. The increases in value added through the early
1990s were fueled by strong demand from the container and
packaging sector. The decreases seen in the mid-1990s
reflect a decrease in demand from this sector resulting from
improved technology for producing aluminum cans and a
stagnant demand for products packaged in cans.

Vaue of shipments for both of the profiled aluminum
sectors follow similar trends between 1989 and 1996.
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b. Prices

Figure 4E-2 showsthe producer price index (PPI) at the
4-digit SIC code for the profiled aluminum sectors. The PPI
isafamily of indexes that measure price changes from the
perspective of the seller. This profile usesthe PPI to inflate
nominal monetary values to constant dollars. Sharp changes
in prices reflect the cyclical nature of thisindustry and major
changes in world markets.

During the early 1980s, the aluminum industry experienced
oversupply, high inventories, excess capacity, and weak
demand, resulting in falling prices for aluminum. By 1986,
much of the excess capacity had been permanently closed,
inventories had been worked down, and worldwide demand
for aluminum increased dramatically. Thisresulted in
dramatic price increases through 1988.

In the early 1990s, the dissolution of the Soviet Union had a
major impact on aluminum markets. Large quantities of
Russian aluminum that had formerly been consumed

internally, primarily in military applications, were sold in
world markets to generate hard currency. At the same time,
world demand for aluminum was decreasing. The result was
increasing inventories and depressed aluminum prices.

The United States and five other primary aluminum
producing nations signed an agreement in January 1994 to
curtail global output, in response to the sharp declinein
aluminum prices. At the time of the agreement, there was an
estimated global overcapacity of 1.5 to 2.0 million metric
tons per year (S& P, 2000).

By the mid-1990s, production cutbacks, increased demand,
and declining inventories led to a sharp rebound of prices.
Prices have again declined since the late 1990s, when the
economic crises in Asian markets reduced the demand for
aluminum (USGS, 2000). Russian exports remain high, and
thereis a continuing potential for depressed prices if
substantial amounts of idled capacity are brought back on-
line in response to improving world economic conditions.

Figure 4E-2: Producer Price Indexes for Profiled Aluminum Sectors
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c. Number of Facilities and Firms

The primary aluminum sector is dominated by afew very
large integrated, multinational U.S. companies which own
the majority of smelting facilities operating today. In
1999, there were 23 primary auminum reduction plants
operating in the U.S., owned by 12 companies (USGS,
2000). These 12 companies owned total primary capacity
of 4.2 million metric tons. The three largest firms
account for 62 percent of U.S. primary capacity (Alcoa
Inc. for 45 percent, Reynolds for amost 11 percent, and
Kaiser Aluminum Corp. for amost 7 percent) (S&P,
2000).

Statistics of U.S. Businesses data show considerable
variation in the number of primary aluminum facilities
between 1989 and 1996. Table 4E-3 shows that the

number of primary aluminum facilities decreased by 30
percent between 1991 and 1995, with the mgjority of this
decrease, 27 percent, occurring between 1991 and 1993.
The fluctuation in the number of facilities reflects the
market conditions described earlier.

The number of facilitiesin the aluminum sheet, plate, and
foil sector has shown amore consistent trend, increasing
each year except 1993. The upward trend in numbers of
facilitiesin the early 1990s reflects the high levels of
capacity utilization and dramatic increase in demand for
aluminum prevalent at that time. The sharp decrease in
the number of facilitiesin 1993 resulted from declining
economic conditions and oversupply in the global market
for aluminum. This decrease was followed by another
period of increases in the number of facilities.

Table 4E-3: Number of Facilities for Profiled Aluminum Sectors
Primary Aluminum Production Aluminum Shest, Plate, and Foil
(SIC 3334) (SIC 3353)
Year [T N prmmmmm———
Eslt\lali)rlri];errng;ts Percent Change Eslt\lali)rlri];errng;ts Percent Change
I T WY S 6L VA
o290 L S BadadNN N ad A% ]
.S R LA N 5% i [T R “i%
o992 52 b B [T N 0% ..
998 e Rsan i IO SR R AT ]
- A R A B8 O 9% ...
. N D A i 2 i [T R 1%
1996 51 27.5% 81 6.6%
P oonge -8.9% 32.8%

Source:  Small Business Administration, Satistics of U.S. Businesses.
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The trend in the number of firms over the period between
1989 and 1996 has been similar to the trend in the number of
facilitiesin both industry sectors. Table 4E-4 presents
information on the number of firms in each sector between

1989 and 1996.
Table 4E-4: Number of Firms for Profiled Aluminum Sectors
Primary Aluminum Production (SIC Aluminum Sheet, Plate, and Fail (SIC
2 T e T5) e
Number of Firms : Percent Change Number of Firms E Percent Change
____________ 1990 o e
____________ o S SN LS S S cicd S
____________ 1992 3B
1993 33 ' -8.3% 45 . -15.1%
____________ 199 L A T
____________ 1995 Lo OO LS B
1996 40 33.3% 56 9.8%
Perf:g(t)_clgggge 5.3% 30.2%

Source:  Small Business Administration, Statistics of U.S. Businesses.

AE -7



§316(b) EEA Chapter 4 for New Facilities

Manufacturing Profile: Aluminum

d. Employment and Productivity

Figure 4E-3 below provides information on employment
from the Annual Survey of Manufactures for the primary
aluminum and aluminum plate, sheet, and foil sectors. The
figure shows that employment trends in the primary
aluminum production sector increased throughout the late
1980s and early 1990s. Employment in this sector declined
each year from its peak in 1992 through 1996 as a result of
the market conditions described previously.

Employment in the aluminum sheet, plate, and foil sector
has been declining since 1987. There were 26,100 people
employed in the auminum sheet sector in 1987 but only
23,500in 1996. This decrease in employment reflects the
technological advances seen in the production of aluminum
cans, amajor end user of aluminum sheet and foil, and a
decreased demand from the container and packaging sector
(McGraw-Hill, 1998).

Figure 4E-3: Employment for Profiled Aluminum Sectors
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Table 4E-5 presents the change in value added per labor
hour, ameasure of labor productivity, for the primary
aluminum and aluminum plate, sheet, and foil sectors

between 1987 and 1996. Thetrend in labor productivity in
both sectors has shown afair amount of volatility over this

period. Value added per hour in the primary aluminum

one percent between 1987 and 1996.

Vaue added per hour in the aluminum sheet, plate, and foil
sector saw substantial increases in the early 1990s
improving by 48 percent between 1989 and 1992 and 40
percent between 1988 and 1996.

sector decreased 47 percent between 1988 and 1993 but only

Table 4E-5: Productivity Trends for Profiled Aluminum Sectors
........ Primary Production of Aluminum (SIC3334) |~ Aluminum Sheet, Plate, and Foil (SIC 3353) |
ver | VA% prggugion | VAeAddedour | Valle oy ValueAddedHar |
(million |  Hours D Bercent (million | HoUrs | moesi
$1999) | (millions) $1999 Change $1999) | (millions) $1999 Chenge
__________ 187 | a0 28 063 . wa | 26 a0 L5 L owa
__________ 183 | 29 3 o0 o o2mh | o209 oA LSL L A%
__________ 189 | o227 .30 70 % | o108 o oa Loa7 L %
__________ 1990 | otew % 60 o As% | 200 a0 Le8 L
__________ o1 | et % o83 1% | 2000 (%9 74 L g%
__________ 192 | 1799 . % o6 6% | 30 a0 Lo L 2w
__________ 193 | 14 20 o7 6% | %066 39 079 L A%
__________ 194 | a7ss . 2r 65 4% | 2067 3w Loml L 2%
__________ 1095 | ooms o8 075 o As% | 268 % L 69 L A%
1996 1763 29 62 -17% 3174 39 82 19%
oo 1000 1% 40%

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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e. Capital Expenditures

Aluminum production is a highly capital intensive process.
Capital expenditures are needed to modernize, replace, and
when market conditions warrant, expand capacity.
Environmental issues also require major capital
expenditures. Possible measures required to reduce
greenhouse gas (GHG) emissions may require significant
expenditures by aluminum producers. The industry expects
to spend afew hundred million dollars to reduce toxic air
emissions by half and to reduce particul ate emissions under
Clean Air Act requirements (McGraw-Hill, 1998).

Capital expendituresin the primary aluminum and
aluminum plate, sheet, and foil sectors between 1987 and

1996 are presented in Table 4E-6 below. Thetable shows
that capital expendituresin the primary aluminum sector
increased throughout the early 1990s, peaking in 1993. This
period of increased capital investment was followed by a
significant decrease of 54 percent between 1993 and 1995.
These decreases resulted from the production cutbacks and
capacity reductions implemented in response to oversupply
conditions prevalent in the market for aluminum.

Capital expendituresin the aluminum plate, sheet, and foil

sector have aso fluctuated considerably between 1987 and
1996. Producers of aluminum plate, sheet and foil reduced
capital expenditures by 35 percent between 1988 and 1996.

Table 4E-6: Capital Expenditures for Profiled Aluminum Sectors ($1999 millions)

| Primary Aluminum Production (SIC 3334) ... 2uminum Sheet, Plate, and Fall (3C 3353).
........... Year ...9?‘9.'.‘.."?‘.‘...E..’.(.P?.'.“.?.'.t.!{rﬁ.........E_‘?r..‘??'.“..t..q‘.‘?‘.r.‘g.‘?..... ...9??.'.‘.."’.‘.‘..?.’.‘.99‘79!.?9.??.........F.’.‘?r..‘?.‘?'.“f..?h?‘.r.‘.g?.....
____________ 197 | 19 . wa | S8 . ma_
____________ 1988 AR
____________ 1989 BB ]
____________ 1990 O A B
____________ o O s Wit N S SN/ S
____________ 1992 OB AT
____________ 198 A
____________ 9 A3
____________ 1998 R3S ]

1996 181 62% 376 18%

ot e

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.

f. 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
islikely.

Figure 4E-4 presents the capacity utilization index from
1989 to 1998 for the primary aluminum and aluminum sheet,
plate, and foil sectors. The figure shows that for most of the

1990s, the primary aluminum industry was characterized by
excess capacity. The capacity utilization index for this
sector was near 100 percent between 1990 and 1992, and
then decreased sharply in 1993 as large amounts of Russian
aluminum entered the global market for the first time
(McGraw-Hill, 1999). Capacity utilization remained low
through 1996, reflecting the continued oversupply in the
globa aluminum market.

There continues to be a substantial amount of idled capacity
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in the U.S. that could be brought on-line as demand
improves, which is likely to limit construction of new
capacity and to limit price increases for duminum (S&P,
2000). The annual USGS report on aluminum for 1998
reported that capacity expansions were being planned or
studied at three primary smelters, that capacity was being
brought back on-line at five facilities, and that capacity had
been or would soon be idled at another four smelters during
1998. There has not been any new smelter capacity
constructed in the United States since 1980 (M cGraw-Hill,
1999). Deregulation of the U.S. power industry may
encourage some smelter expansionsin the U.S,, if electricity
prices decrease significantly once electricity markets are
deregulated .

There are some aluminum minimillsin the U.S,, but in
contrast to the steel industry, their impact on the profitability
of traditional aluminum companies has been limited.
Aluminum minimills are not able to produce can sheet of the

same quality asthat produced by integrated facilities. They
are able to compete only in production of commodity sheet
products for the building and distributor markets, which are
considered mature markets. According to Standard &
Poor’s, construction of new minimill capacity is unlikely
given the potential that added capacity would drive down
pricesin the face of slow growth in the markets for minimill
products (S& P, 2000).

Capacity utilization in the aluminum sheet, plate, and fail
sector has fluctuated but shows an overall positive trend
between 1989 and 1998. This positivetrend islargely
driven by the continued strength of rolled aluminum
products which account for more than 50 percent of all
shipments from the aluminum industry. Increased
consumption by the transportation sector, the largest end-use
sector for aluminum, is responsible for bringing idle
capacity into production (McGraw-Hill 1999).

Figure 4E-4: Capacity Utilization Index for Profiled Aluminum Sectors
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Source:  Department of Commerce, Bureau of the Census, Current Industrial Reports, Survey of Plant Capacity.

4E.2 Structure and Competitiveness
Aluminum production is a highly-concentrated industry. A
number of large mergers among aluminum producers that
have occurred recently that will increase the degree of
concentration in the industry. For example, Alcoa (the
largest aluminum producer) acquired Alumax (the third
largest producer) in 1998. Some sources speculate that, with
increased consolidation resulting from mergers, aluminum
producers might refrain from returning idle capacity to
production as demand for aluminum grows. This could

reduce the cyclical volatility in production and aluminum
prices that has characterized the industry in the past (S&P,
2000).
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a. Geographic Distribution
The cost and availability of electricity isadriving force
behind decisions on the location of new or expanded smelter

capacity.

The primary aluminum producers (SIC 3334) are generally
located in the Pacific Northwest (OR, MT, WA) and the
Ohio River Valey (IL, IN, KY, MI, MO, OH, PA). In
1998, approximately 39 percent of the domestic production
capacity was located in the Pacific Northwest and 32 percent
in the Ohio River Valley. Primary smelters are located in
these regions due to the abundant supplies of hydroelectric

and coal-based energy.

The aluminum sheet, plate, and foil industry islocated
principally in California and the Appalachian Region
(Alabama, Kentucky, Maryland, Ohio, Pennsylvania,
Tennessee, Virginia, and West Virginia).

Figure 4E-5 shows the distribution of al facilitiesin both
profiled aluminum sectors (primary smelters and
semifabricated product producers), based on the 1992
Census of Manufactures.

Figure 4E-5: Number of Facilities by State for Profiled Aluminum Sectors

Number of Facilities

Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.

4E - 12



§316(b) EEA Chapter 4 for New Facilities

Manufacturing Profile: Aluminum

b. Facility Size

The primary aluminum production and aluminum sheet,
plate, and foil industries are both characterized by large
facilities, with 59 percent and 37 percent of all
establishments employing 250 or more employess,
respectively. Figure 4E-6 shows that 93 percent of the value
of shipments for the primary aluminum production industry
is produced by establishments with more than 250

employees. Approximately 88 percent of value of shipments
for the aluminum sheet, plate, and foil industry is produced
by establishments with more than 250 empl oyees.
Establishments in the primary aluminum production and
aluminum sheet, plate, and foil sectors with more than 1,000
employees are responsible for approximately 37 and 53
percent of all industry shipments, respectively.
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Figure 4E-6: Value of Shipments and Number of Facilities by Employment Size Category for Profiled Aluminum
Sectors
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Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.
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c. Firm Size

The Small Business Administration (SBA) defines a small
firm for SIC codes 3334 and 3353 as a firm with 1,000 or
fewer and 750 or fewer employees, respectively. Thesize
categories reported in the Statistics of U.S. Businesses
(SUSB) do not provide data for firms with more and fewer
than 750 and 1,000 employees, and it is therefore not
possible to apply the SBA size threshold precisely.

» 27 of the 40 firmsin the Primary Aluminum
Production sector had less than 500 employees.
Therefore, at least 68 percent of firms are classified
assmall. These small firms owned 51 facilities, or
53 percent of all facilitiesin the sector.

» 41 of the 56 firmsin the Aluminum Sheet, Plate
and Foil sector had less than 500 employees.
Therefore, at least 73 percent of firms are classified
assmall. These small firms owned 41 facilities, or
51 percent of all facilitiesin the sector.

Table 4E-7 below shows the distribution of firms, facilities,
and receiptsin SIC 3334 and 3353 by the employment size
of the parent firm. While there are some very small firmsin
each four-digit SIC code, it isunlikely that these small firms
operate the facilities that are most likely to be affected the
8316(b) requirements.

Table 4E-7: Number of Firms, Establishments and Estimated Receipts by Employment Size Category
for the Profiled Aluminum Sectors, 1996
Employment . Primary Aluminum Production (SIC3334) i ....Aluminum Sheet, Plate and Foil (SIC3353) .
Catszf)r { Number of i Number of | Estimated Receipts i Number of Number of | Estimated Receipts
€Y i Firms Facilities (%2999 millions) Firms Facilities (%1999 millions)
0-19 20 20 24 24 33
20-99 4 4 (D) 9 : 9 125
100-499 3 3 8 8 484
500-2499 | 5 | 6 814 2 4
-------------------------- :.-----------------------:-------------------------------'---------------------------------------.-------------------------'.-------------------------------. (D)
2,500+ : 8 18 4,120 13 36

(D) Withheld by SBA to avoid disclosure of information on individual operations.

Source:  Small Business Administration, Statistics of U.S. Businesses.

d. Concentration and Specialization Ratios
Concentration isthe degree to which industry output is
concentrated in afew large firms. Concentration is closely
related to entry and exit barriers with more concentrated
industries generally having higher barriers.

Thefour-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, aCR4
of 72 percent means that the four largest firmsin 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 2 Anindustry with a CR4 of more than 50 percent is
generally considered concentrated. The HHI indicates
concentration based on the largest 50 firmsin the industry. [t
isequal to the sum of the squares of the market shares for the
largest 50 firmsin 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%). The higher the index, the
fewer the number of firms supplying the industry and the

2 Note that the measured concentration ratio and the HHF are
very sensitive to how the industry is defined. Anindustry with a
high 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. dluminum in beverage containers).
Concentration ratios are therefore only one indicator of the extent of
competition in an industry.
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more concentrated the industry. An industry is considered Thespecialization ratio isthe percentage of the

concentrated if the HHI exceeds 1,000. industry’s production accounted for by primary product
shipments. The coverage ratio isthe percentage of the
The four largest firmsin primary aluminum production industry’ s product shipments coming from facilities from
accounted for 59 percent of total U.S. primary capacity in the same primary industry. The coverage ratio provides an
1992. indication of how much of the production/product of

interest is captured by the facilities classified in an SIC
code.

Table 4E-8: Selected Ratios for the Profiled Aluminum Sectors

Total |

iy [ @D |G
(OfFirMs | AFirm | 8Firm | 20Firm | > Hﬁs'cr;m?an :
: i (CR4) ¢ (CR) : (CR20) | cRsg) | Index

Source:  Department of Commerce, Bureau of the Census, Census of Manufactures, 1992.
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e. Foreign Trade

U.S. auminum companies have a large overseas presence,
which makes it difficult to analyze import data. Reported
import data may reflect shipments from an overseas facility
owned by aU.S. firm. The import data therefore do not
provide a completely accurate picture of the extent to which
foreign companies have penetrated the domestic market for
aluminum.

The International Trade Administration also does not report
the value of imports and exports for the two SIC codes of
interest. Instead, data are reported for aluminum and
bauxite combined (for imports) and for aluminum and
aumina combined (for exports). Table 4E-9 provides the
value of imports and exports for these categories. Thetable
shows that while exports remained relatively steady over the
nine year period, imports have been increasing.

Table 4E-9: Trade Statistics for Aluminum
Year Value of imports | Value of exports
($1999 millions) ($1999 millions)

__________ 1991 BT 35
__________ 1992 )3 A2
__________ 1998 AT A
__________ 1994 )BT s
__________ 199 )BT s
__________ 199 AT B0
__________ 997 )l BB 3%
__________ 1998 )80 30

1999 6,400 3,382

Source:  U.S Dept. of Commerce, Bureau of the Census;
Foreign Trade Satistics.

4E.3 Financial Condition and

Performance
The production of primary aluminum isan
electrometallurgical process, which is extremely energy
intensive. The aluminum industry is therefore a major
industrial user of electricity, spending more than $2 billion
annually. Electricity accounts for approximately 30 percent
of total production costs for primary auminum smelting.
Theindustry has therefore pursued opportunities to reduce
its use of electricity as ameans of lowering costs. In the last
50 years, the average amount of electricity needed to make a
pound of aluminum has declined from 12 kilowatt hours to
approximately 7 kilowatt hours. (Aluminum Association,
undated).

Like integrated steel mills, aluminum manufacturers require
massive capital investments to transform raw material into

finished product. Because of the high fixed costs of
production, earnings can be very sensitive to production
levels, with high output levels relative to capacity needed for
plants to remain profitable.

Operating margin is a measure of how efficiently companies
in an industry manage their costs. Relatively small changes
in output or prices can have large positive or negative
impacts on operating margins (S& P, 2000). Operating
margins do not reflect the recovery of capital costs,
however, and therefore are only alimited measure of
profitability.

Table 4E-10 below shows trends in operating margins for
the primary auminum and aluminum plate, sheet, and fail
sectors between 1987 and 1996. The table shows
considerable volatility in the trends for each sector.
Operating margins for the primary aluminum sector
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decreased between 1989 and 1993, reflecting the conditions
of oversupply in the market which led to decreasing
shipments from U.S. producers (McGraw-Hill, 1998).
Those same conditions of oversupply in the market for

aluminum led to a steady decrease in prices. Lower prices
for aluminum were responsible for lower material costs for
the aluminum plate, sheet, and foil sector and a modest
increase in operating margins between 1989 and 1992.

Costof i Payroll (all
Materials i employees)

Year Value of

Shipments

Primary Aluminum Production (SIC 3334)

| Operating
i Margin

Table 4E-10: Operating Margins for the Profiled Aluminum Sectors (Millions $1999)

Aluminum Sheet, Plate, and Foil (SIC 3353)

Valueof
i Shipments i

Cost of
Materials

i Payroll (all
i employees)

Operating
Margin

12,499

Source:  Department of Commerce, Bureau of the Census, Annual Survey of Manufactures.

4E.4 Facilities Operating CWISs

In 1982, the Primary Metals industries withdrew 1,312
billion gallons of cooling water, accounting for
approximately 1.7 percent of total industrial cooling water
intake in the United States. The industry ranked 3@in
industrial cooling water use, behind the electric power
generation industry, and the chemical industry (1982 Census
of Manufactures).

This section presents information from EPA’s Industry
Screener Questionnaire: Phase | Cooling Water Intake
Sructures on existing facilities with the following
characteristics:

they withdraw from awater of the United States;
they hold an NPDES permit;

they have an intake flow of more than two MGD;
they use at least 25 percent of that flow for cooling
purposes.

v v v v

These facilities are not “new facilities’ as defined by the
proposed §316(b) New Facility Rule and are therefore not
subject to this regulation. However, they meet the criteria of
the proposed rule except that they are already in operation.

These existing facilities therefore provide a good indication
of what new facilitiesin these sectors may look like. The
remainder of this section refers to existing facilities with the
above characteristics as “ 8316(b) facilities.”

a. Cooling Water Uses and Systems
Information collected in EPA’ s Industry Screener
Questionnaire: Phase | Cooling Water Intake Sructures
found that an estimated 11 out of 31 primary aluminum
producers (34 percent) and 6 out of 57 aluminum sheet,
plate, and foil manufacturers (11 percent) meet the
characteristics of a 8316(b) facility. Most §316(b) facilities
in the profiled Aluminum sectors use cooling water for
contact and non-contact production line or process cooling,
electricity generation, and air conditioning:

»  All §316(b) primary aluminum producers use
cooling water for production line (or process)
contact or noncontact cooling. Another 60 percent
use cooling water for air conditioning, 11 percent
use cooling water for electricity, and 30 percent
have other uses for cooling water.

» All 8316(b) auminum sheet, plate, and foil
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manufacturers use cooling water for production line
(or process) contact and noncontact cooling.
Thirty-three percent also use cooling water for air
conditioning.

other 8316(b) primary producer draws from alake or
reservoir. Half of the §316(b) aluminum sheet, plate, and
foil manufacturers obtain their cooling water from either a
freshwater stream or river, and the other half draw from both

Nine of the 10 §316(b) primary

lakes or reservoirs and freshwater streams or ri
aluminum producers obtain

their cooling water from afreshwater stream or river. The

ivers.

Aluminum Sectors

Table 4E-11: Number of 8316(b) Facilities by Water Body Type and Cooling System Type for the Profiled

................................................................... Co0liNg Sy SO ]
Water Body Type | O e e CompInaton e Once Through ...
% of % of % of Total
Number Total Number Total Number Total
Prlmary Produchon of Alummum (sIC 3334)
_..Freshwater Stream or River | ... ST T N S SO W U W <. 000 N 9 ]
____________ Lakeor Resevoir ... 1100"/00/00/ k]
Total 4 40% 3 30% 3 30% 10
Alummum Sheet, Plafe and Foul (sICc 3353)

. Freshwater Streamor River | .. O i % 0 % 3 100% ... 3.
Lake and Reservoir and 3 100% 0 0% 0 0% 3
Freswater SUGAM ANARIVE | ettt sttt ettt e
Total 3 50% 0 0% 3 50% 6

Total for Profuled Alummum Facclmes (SIC 3334 3353)

.. Freshwater Stream or River | ... SO - N S ... 6 __________ 0% 12 .
____________ Lakeor Reservoir ... 1100"/00/00/ k]
Lake and Reservoir and 3 100% 0 0% 0 0% 3

Freshwater Stream and River

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999.
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b. Facility Size primary aluminum producers and 50 percent aluminum

Both primary §316(b) aluminum producers and §316(b) sheet, plate, and foil manufacturers employ over 1,000
auminum sheet, plate, and foil manufacturers are large employees. Figure 4E-7 shows the number of §316(b)

facilities, measured by employment size. All of the facilities by employment size category.
establishments employ over 500 people and 40 percent of

Figure 4E-7: Number of §8316(b) Facilities by Employment Size for the Profiled Aluminum Sectors
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Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Structures, 1999.

d. Firm Size firms. Another 3 are owned by afirm of unknown size

EPA used the Small Business Administration (SBA) small ~ Which may qualify asasmall firm. None of the 8316(b)
entity size standards to determine the number of existing aluminum sheet, plate, and foil facilities are owned by a
§316(b) profiled aluminum industry facilities owned by small firm. One-half of these facilities, however, are owned
amall firms. Table 4E-12 shows that three of the ten by firm of unknown size which may qualify as small firms.

§316(b) primary auminum producers are owned by small

Table 4E-12: Number of §316(b) Facilities by Firm Size for the Profiled Aluminum Sectors

Large Small Unknown
SIC Cotle g M g Total

Source:  EPA, Industry Screener Questionnaire: Phase | Cooling Water Intake Sructures, 1999; D& B Database.
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GLOSSARY

Capital expenditures: Asreported in the Economic Censuses, reflects permanent additions and major aterations, as well
as replacements and additions to capacity, for which depreciation, depletion, or Office of Minerals Exploration accounts are
ordinarily maintained. Reported capital expenditures include work done on contract, as well as by the mine forces. Totals
for expenditures include the costs of assets leased from other concerns through capital leases. Excluded are expenditures for
land and cost of maintenance and repairs charged as current operating expenses. Also excluded are capital expenditures for
mineral land and rights which are shown as a separate item.

Capacity utilization: Indicates the extent to which plant capacity is being used and shows potential excess or insufficient
capacity. This profile reports capacity utilization as published by the U.S. Bureau of Census in the Survey of Plant Capacity
published in the Current Industrial Reports. The utilization rateis equal to an output index divided by a capacity index.
Output is measured by seasonally adjusted indexes of industrial production, and is based on actual output in 1992. The
capacity indexes attempt to capture the concept of sustainable practical capacity, which is defined as the greatest level of
output that a plant can maintain within the framework of arealistic work schedule, taking account of normal downtime, and
assuming sufficient availability of inputs to operate the machinery and equipment in place.

Concentration ratio: The combined percentage of total industry output accounted for by the largest producersin the
industry. For example, the four-firm concentration ratio (CR4) refers to the market share of the four largest firms. The
higher the concentration ratio, the more concentrated the industry. A market is generally considered highly concentrated if
the CR4 is greater than 50 percent.

Coverage ratio: Theratio of primary products shipped by the establishments classified in the industry to the total
shipments of such products that are shipped by all manufacturing establishments, wherever classified. Anindustry with a
high coverage ratio accounts for most of the value of shipments of its primary products, whereas an industry with alow
coverage ratio produces a smaller portion of the total value of shipments of its primary products produced by all sources.

Employment: Total number of full-time equivalent employees, including production workers and non-production workers.

Export dependence: The share of shipments by domestic producers that is exported; calculated by dividing the vaue of
exports by the value of domestic shipments.

Herfindahl-Hirschman index (HHI): An alternative measure of concentration. Equal to the sum of the squares of the
market shares for the largest 50 firmsin the industry. The higher the index, the more concentrated the industry. The
Department of Justice uses the HHI for antitrust enforcement purposes. The benchmark used by DOJis 1,000, where any
industry with an HHI less than 1,000 is considered to be unconcentrated. The advantage of the HHI over the concentration
ratio isthat the former gives information about the dispersion of market share among al the firmsin the industry, not just the
largest firms (Arnold, 1989).

Import penetration: The share of all consumption in the U.S. that is provided by imports; calculated by dividing imports
by reported or apparent domestic consumption (the latter calculated as domestic value of shipments minus exports plus
imports).

Labor productivity: Amount of output produced per unit of labor input on average. Calculated in this profile asreal value
added divided by production hours. This measure indicates how an industry uses labor as an input in the production process.
Changes over timein labor productivity may reflect changes in the relative use of labor versus other inputs to produce output,
due to technological changes or cost-cutting efforts. Changing patterns of labor utilization relative to output are particularly
important in understanding how regulatory requirements may translate into job losses, both in aggregate and at the
community level.

Nominal values: Dollar values expressed in current dollars.
Operating margin: Measure of the relationship between input costs and the value of production, as an indicator of

financial performance and condition. Everything else being equal, industries and firms with lower operating margins will
generally have less flexibility to absorb the costs associated with a regulation than those with higher operating margins.
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Operating margins were calculated in this profile by subtracting the cost of materials and total payroll from the value of
shipments. Operating margin is only an approximate measure of profitability, since it does not consider capital costs and
other costs. It isused to examine trends in revenues compared with production costs within an industry; it should not be
used for cross-industry comparisons of financial performance.

Primary product shipments: An establishment is classified in a particular industry (4-digit SIC codes) if its shipments of
the primary products of that industry exceed in value its shipments of the products of any other single industry. An
establishment’s primary product shipments are those products considered primary to itsindustry.

Producer production indexes (PPI): A family of indexes that measures the average change over timein selling prices
received by domestic producers of goods and services (Bureau of Labor Statistics, PPl Overview). Used in this profile to
convert nominal valuesinto real 1997 dollar values.

Real values: Nominal values normalized using a price index to express valuesin asingle year’sdollars. Removesthe
effects of price inflation when evaluating trendsin dollar measures.

Secondary product shipments: An establishment’ s products that are considered secondary to the industry in which the
establishment is classified and primary to other industries. For example, a petroleum refinery classified in SIC code 2911
would produce petroleum products as primary products, but might produce organic chemicals as secondary products.

Specialization ratio: The ratio of primary product shipments to total product shipments (primary and secondary, excluding
miscellaneous receipts) for the establishments classified in a particular industry (4-digit SIC code). Anindustry with a
specidization ratio of 100 percent would, by definition, produce only its primary products. In contrast, alow specialization
ratio indicates that much of an industry’ s output consists of secondary products.

Value added: A measure of manufacturing activity, derived by subtracting the cost of purchased inputs (materials, supplies,
containers, fuel, purchased electricity, contract work, and contract labor) from the value of shipments (products
manufactured plus receipts for services rendered), and adjusted by the addition of value added by merchandising operations
(i.e., the difference between the sales value and the cost of merchandise sold without further manufacture, processing, or
assembly) plus the net change in finished goods and work-in-process between the beginning-and end-of-year inventories.
Vaue added avoids the duplication in value of shipments as a measure of economic activity that results from the use of
products of some establishments as materials by others. Vaue added is considered to be the best value measure available for
comparing the relative economic importance of manufacturing among industries and geographic areas.

Value of shipments: Net selling values of all products shipped as well as miscellaneous receipts. Includes all items made
by or for an establishments from materials owned by it, whether sold, transferred to other plants of the same company, or
shipped on consignment. Value of shipments is a measure of the dollar value of production, and is often used as a proxy for
revenues. This profile uses value of shipments to indicate the size of a market and how the size differs from year to year, and
to calculate operating margins.
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Chapter' 5: Baseline P rojections of
New Facilities

INTRODUCTION

Facilities regulated under the §316(b) New Facility Rule are
new greenfield manufacturing facilities and electric
generators that operate a cooling water intake structure
(CWIYS), require aNational Pollutant Discharge Elimination
System (NPDES) permit, have a design intake flow of
greater than two million gallons per day (MGD), and use at
least 25 percent of their intake water for cooling purposes.
The overall costs and economic impacts of the proposed rule
depend on the number of new facilities subject to the rule,
and on the proposed construction, design, location, and
capacity of their CWISs.

This chapter presents forecasts of the number of new electric
generators and manufacturing facilities subject to the
proposed §316(b) New Facility Rule that will begin
operating between 2001 and 2020. The chapter consists of
three sections. The first section presents estimates of the
number and characteristics of new electric generating
facilities. The second section presents estimates of the
number of new manufacturing facilities. Each section
discusses uncertainties about the estimated number and type
of facilities that will be constructed in the future. The third
section summarizes the results of the new facilities
forecasts.

5.1 NEW ELECTRIC GENERATORS

EPA used two data sources to estimate the number of new
electric generators subject to the proposed §316(b) New
Facility Rule: capacity forecasts from the Energy
Information Administration’s (EIA) Annual Energy Outlook
2000 (AEO2000) and a database of planned new generating
capacity (the NEWGen database created and maintained by
RDI Consulting). The analysisinvolved two stepsin
estimating the number and characteristics of new generators
for the first ten years (2001 to 2010) and for the second ten
years (2011 to 2020) of the forecast period.

CHAPTER CONTENTS
5.1 New ElectricGenerators . ................ 51
5.1.1 Forecastfor2001t02010.......... 51
5.1.2 Forecastfor 2011t02020.......... 5-6
5.1.3 Summary of Forecasts for New Electric
Genegrators. . ... .. 57
5.1.4 Uncertaintiesand Limitations . ...... 57
5.2 New Manufacturing Facilities. ............ 5-7
521 Methodology .................... 5-8
5.2.2 Projected Number of New Manufacturing
Facilities . ...................... 5-8
5.2.3 Uncertaintiesand Limitations . . . ... 5-16
5.3 Summary of Baseline Projections . ........ 5-17

5.1.1  Forecast for 2001 to 2010

EPA used the NEWGen database to identify specific new
electric generators that would be affected by the proposed
rule, based on their cooling water source and their CWIS
location and characteristics. Since the NEWGen database
only covers a portion of the 10-year forecasting period, EPA
supplemented this facility-specific information with macro-
level electric capacity forecasts from EIA’s AEO2000.

a. NEWGen Sample Facilities

The NEWGen database is created and maintained by
Resource Data International’s (RDI) Energy Industry
Consulting Practice. EPA used this database (beta version
as of January 2000) to identify planned utility and nonutility
electric generators that are subject to the proposed 8316(b)
New Facility Rule.

According to RDI, the lead time for permitting and
construction of a new electric generating facility is
approximately three years. Projects that might be
constructed substantially beyond three yearsin the future are
therefore not likely to be reflected in thisdata set. The
NEWGen database alone therefore cannot provide a
complete forecast of new electric generating facilities for the
entire analysis period.
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The database provides facility-level data on 466 electric
generation projects, including new (greenfield) facilities and
additions and modifications to existing facilities, proposed
over the next several years. Information in the NEWGen
database includes: generating technology, fuel type,
generation capacity, owner and holding company, electric
interconnection, project status, on-line dates, and other
operationa details. The majority of the information
contained in this database is obtained from trade journals,
developers, loca authorities, siting boards, and state
environmental agencies.

The 466 facilities contained in the NEWGen database
include new facilities in Canada and Mexico and existing
facilitiesinthe U.S. Thesefacilities areirrelevant to the
proposed §316(b) New Facility Rule and were therefore
excluded from the analysis. The Agency evaluated each of
the remaining 331 facilities to assess whether they would be
subject to the proposed rule, based on the following factors:

» Project status: EPA included only projects that are
in “Early Development,” “ Advanced
Development,” or “Under Construction.” The
analysis did not include projects that were listed as
“Canceled” or “Tabled” because those projects are
unlikely to be completed.

» Dateof initial commercial operation: Therule
only coversfacilities that will begin commercial
operation on or subsequent to the assumed
promulgation date of August 13, 2001.2 The
analysis therefore excluded facilities with an
operation date before August 13, 2001.

» Facility type: The analysis focuses on the subset of
facilities that uses steam as a prime mover.
Therefore, EPA included only those new facilities
that will use steam electric generators (including
steam turbine and combined-cycle prime movers) 2
The analysis excluded facilities using internal
combustion turbines, hydroelectric turbines,
combustion turbines, and wind or solar
technologies, because they generally do not require
cooling water and will therefore not be subject to
this proposed regulation.

2EPA also included facilities for which no date of
commercial operation was reported.

A combined-cycle prime mover is an electric
generating technology in which electricity is produced from
otherwise lost waste heat exiting from one or more gas
(combustion) turbines.

» Availability of CWISinformation: EPA analyzed
only those facilities that have filed sufficient
information with their permitting authorities to
determine their proposed cooling water source.*

A total of 56 facilities in the NEWGen database met these
criteria. The following discussion refers to this subset of 56
facilities as the “NEWGen sample facilities.”

The steam electric facilities in the NEWGen database reflect
astrong trend toward combined-cycle generation
technologies. Figure 5-1 shows that the large majority of the
new facilities, 88 percent, are proposed with a combined-
cycle prime mover. Thistrend isof significanceto the
proposed §316(b) New Facility Rule because combined-
cycle technologies require less cooling water per unit of
output than do other steam electric generating technol ogies.
Analyses show that a combined-cycle facility uses
approximately one third of the cooling water compared to a
facility of the same size using steam turbines. Combined-
cycle/cogeneration facilities are the second most common
type of new facility in the NEWGen sample, representing
approximately five percent of the new steam electric
facilities.® Two facilities are planned with a combustion
turbine/cogeneration technology. Only one coal facility and
one geothermal facility are among the 56 sample facilities.
The 56 sampl e facilities account for over 40,000 megawatts
(MW) of new capacity. The combined-cycle facilities
represent over 91 percent of these new capacity additions,
the three combined-cycle/cogeneration facilities account for
approximately five percent of the sample facility capacity,
and the other three facility types represent less than three
percent each of the sample facility capacity.

“Information on afacility’ s permitting status and
proposed cooling water source was obtained from state
permitting authorities. Facilities for which cooling water
source information is not available will not be disregarded
when determining overall impacts from the proposed rule.
The extrapolation methodology presented in subsection
5.1.1.c accounts for these facilities by including sufficient
new facilities to account for the total projected growth in
steam el ectric generating capacity.

®Cogeneration is the combined production of electricity
and another form of useful thermal energy (such as heat or
steam) which isused for industrial, commercial, heating, or
cooling purposes.
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Figure 5-1: Number of NEWGen Sample Facilities by Facility Type
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Source: RDI, 2000.

b. Regulated Facilities in the NEWGen

Sample
Not all 56 new steam electric facilitiesidentified from the
NEWGen database will be subject to the rule. EPA
obtained information on the CWIS characteristics of the 56
electric generators, to determine the number of new
facilities that would fall within the scope of the regulation.
Facilities subject to the proposed rule must:

»  withdraw from awater of the United States
through a new CWIS;

» hold or require an NPDES permit;

» have adesign intake flow of more than two million
gallons per day (MGD); and

» useat least 25 percent of the total intake flow for
cooling purposes.

An analysis of permit applications for the 56 sample
facilities showed that only seven of the 56 facilities meet all
of these criteria, and thus fall within the scope of the
proposed 8316(b) New Facility Rule. Table 5-1 indicates
why 49 of the 56 NEWGen sample facilitiesare not in
scope and hence will not incur any regulatory costs.

Table 5-1: In Scope Status of NEWGen Sample
Facilities
: Per cent of
Number of :
In Scope Status Facilities | TPl
: Facilities
In Scope 7 12.5%
Out of Scope 49 87.5%
Does not withdraw o
fromwaters of the U.S. 45 80.4%
Existing CWIS 3 5.4%
No NPDES permit 1 1.8%
Design intake flow less
than 2 MGD 0 0.0%
Less than 25% of intake :
water used for cooling 0 0.0%
purposes :

Source:  EPA analysis of information from state permitting
authorities, 2000.

The majority of the sample facilities (80 percent) fall
outside the scope of the proposed rule because they do not
withdraw from awater of the U.S. Asshownin Figure 5-2,
municipal water, groundwater, and gray water (treated
effluent from sewage systems) are the most common
aternative sources of cooling water. Four of the 56 new
facilities are planning to use a dry cooling system.
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Figure 5-2: Number of NEWGen Sample Facilities by Cooling Water Source
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Source:  EPA analysis of information from state permitting authorities, 2000.

Table 5-2 describes the operational characteristics of the
seven in scope sample facilities.

Table 5-2: Operational Characteristics of In Scope NEWGen Sample Facilities

Facility Name | NERC Region

Fuel Source

Capacity (MW) Projected On-Line Date

Facility Type i

" GenG is proposing to begin operation of its unitsin two phases.

Source:  RDI, 2000.

The majority of the in scope facilities are concentrated in
the Northeast: four of the seven facilities, or 57 percent, will
be built in the Northeast Power Coordinating Council
(NPCC). The remaining three facilitieswill be located in
three different regions: the Mid-America | nterconnect
Network (MAIN), the Electric Reliability Council of Texas

Natural Gas | 750

Natural Gas

(ERCQT), and the Southeastern Electric Reliability Council
(SERC).

The seven in scope facilities range in capacity from 475 to
1,100 MW. All seven will use natural gas as their primary
fuel source. Fivefacilities (GenA, GenB, GenC, GenD, and
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GenF) plan on using combined-cycle (CC) technologies to
generate electricity. GenE will use a combined-
cycle/cogeneration technology, and GenG plans to use two
units, one combined-cycle/cogeneration unit and one
smaller combustion turbine.

c. Extrapolation of NEWGen Data to 10

Years
The NEWGen database only covers a portion of the 10-year
forecasting period. EPA therefore used the U.S.
Department of Energy capacity forecast described in EIA’s
AEQO2000 to estimate the total number of new facilities for
the period between 2001 and 2010. EIA’s National Energy
Modeling System (NEMS) projects future market
conditions using arange of assumptions about overall
economic growth, global fuel prices, and legislation and
regulation affecting energy markets. NEMS forecasts are
based on modeled equilibrium of supply and demand for
electricity (EIA, 1999b).

The NEMS “Reference Case” forecasts for steam electric
capacity provided the basis for estimating the number of
new steam electric generating facilities constructed over the

next ten years. The total number of new steam electric
facilitiesis calculated by dividing the projected capacity,
73,591 MW, by the average capacity of the 56 NEWGen
facilities, 723 MW.® Based on this methodology, EPA
estimates that atotal of 102 new steam electric facilities will
be constructed over the next 10 years. Assuming that the
proportion of these 102 facilities that will be in scope of this
regulation isthe same as for the NEWGen 56 facilities
resultsin aforecast of 13 new in scope facilities (Table 5-
3). Thisapproach assumesthat all new projected steam
electric capacity will come from new greenfield facilities
and may overestimate the number of new electric generators
potentially affected by thisrule, since some of the capacity
growth may come from expansions or repowering of
exigting facilities.

®Steam electric capacity additions include planned and
unplanned additions of coal steam and combined-cycle.
EIA does not project any additions from nuclear power or
other fossil steam (including oil-, gas-, and dua-fired
capacity) over the next 20 years (AEO, 2000).
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Table 5-3: Projection of New and Affected Electric Generators over 10 Years

Sample Facilities (NEWGen)

10-Year Projection

Number of Facilities

Number of In Scope Facilities Incurring
Compliance Costs

T (7/56 * 102)

Source:  EPA analysis based on RDI, NEWGen Database, January 2000; AEO 2000.

The electric power industry is currently experiencing arapid
expansion due the transition from a highly regulated
monopolistic industry to a more competitive industry. This
expansion has contributed to a surge in the number of
generating plants being planned or under construction. As
discussed earlier, only steam electric facilities use
substantial amounts of cooling water and were considered
for thisanalysis. The NEWGen sample datafor new steam
electric facilities show atrend toward combined-cycle
generating technologies. Thistrend may reflect the
transition toward competitive pricing for electricity. In
competitive markets, prices will reflect the interaction of
supply and demand for electricity. During most time
periods, the price of eectricity will be set by the generating
unit with the highest operating costs needed to meet spot
market generation demand (i.e., the “marginal cost” of
production). The lower capital and operating cost usually
associated with gas generation technol ogies may be one
reason for the trend toward combined-cycle generating units
in new facilities.

The NEWGen sample data also show atrend away from the
use of awater of the U.S. as cooling water. Table 5-1
shows that 80 percent of the sample facilities use alternative
sources of cooling water. EPA believesthis trend reflects
the increased competition for water and an increasing
awareness of the need for water conservation.

Taken together, the trend toward combined-cycle generating
technologies, which have small cooling water requirements
per unit of output, and the trend away from the use of
waters of the U.S. as cooling water result in alow projected
number of regulated facilities, despite the expected
expansion in new generating capacity.

5.1.2 Forecast for 2011 to 2020

For the second 10 years of the analysis, 2011 to 2020, no
facility-specific information on new el ectric generators and
their CWIS characteristicsis available. EPA therefore
relied on EIA’s capacity forecastsin the AEO2000 and
assumptions about the size, location, and operational

characteristics of facilities projected to begin operation
between 2011 and 2020.

The AEO2000 forecasts additions of 17,190 MW of coa
steam capacity and 61,584 MW of combined-cycle capacity
between 2011 and 2020. No new capacity additions are
expected for other types of steam electric power, including
nuclear power and other fossil steam. EPA made the
following assumptions about the number of new facilities
that will provide this additional capacity and their projected
in scope status with respect to this proposed rule;

Coal steam capacity
» 82 percent of projected capacity additions will

come from new facilities;” 18 percent will come
from repowering or additions to existing facilities
which are not covered under this proposed rule.
Of the 17,190 MW of coal steam capacity
additions, new facilities will therefore account for
approximately 14,100 MW.

» New coal steam facilitieswill have a generating
capacity of 800 MW. Eighteen new coal-fired
facilities of 800 MW each will be required to
provide the 14,100 MW of new capacity.

» Ten percent of new coal steam facilities will not be
in scope of thisregulation. This assumption results
in atotal of 16 new coal facilities that are expected
to begin operation between 2011 and 2020 and be
subject to this regulation.

Combined-cycle capacity
» New facilitieswill account for all combined-cycle
capacity additions projected to come on-line
between 2011 and 2020.

"This estimate is based on the share of coal capacity
additions from new facilities reported in the NEWGen
database.
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» Theaverage size of anew combined-cycle facility
is the same as the average size of the 56 sample
NEWGen facilities, i.e., 723 MW. Eighty-five
facilities of 723 MW each will be required to
provide the forecasted 61,584 MW of additional
combined-cycle capacity.

» Thein scope rate of new combined-cycle facilities
isthe same as that of the 56 NEWGen facilities,
12.5 percent. Based on this assumption, atotal of
11 new combined-cycle facilities are expected to
begin operation between 2011 and 2020 and be
subject to this regulation

5.1.3 Summary of Forecasts for New

Electric Generators
EPA estimates that a total of 205 new steam electric
generators will begin operation between 2001 and 2020.
102 new facilities are expected to begin operation in the
first ten years and 103 in the second ten years. Of the total
number of new plants, EPA projects that 40 will bein scope
of the proposed §316(b) New Facility Rule. Sixteen are
expected to be coal-fired facilities and 24 combined-cycle
facilities.

Table 5-4 summarizes the results of the analysis.

Table 5-4: Number of Projected New Electric Generators (2001 to 2020)

2001 - 2010 0 102

Source: EPA Analysis, 2000.

5.1.4  Uncertainties and Limitations
There are substantial uncertaintiesin EPA’s projections of
the number of new electric generators that will be subject to
the proposed §316(b) New Facility Rule. EPA used two
main data sources to derive the estimates: RDI’s NEWGen
database and EIA’s AEO2000. While EPA has a high
degree of confidence in the projection of total new steam
electric capacity over the next ten years, thereis more
uncertainty about the number of new facilities over the
second ten years. In addition, there is uncertainty about the
portion of new capacity that will be provided by new in
scope facilities. The projected number of new facilities for
2001 to 2010 assumes that the mix in new generating
capacity over the next ten years will be identical to the mix
planned over the next few years, asreflected in the
NEWGen database. This assumption isrealistic only if
there are no significant changes in the relative efficiency and
cost of constructing and employing the various steam
electric generating technologies.

In addition, the electric power industry isin the middle of a
major restructuring as the result of industry deregulation.
While predictions about economic and technological trends
20 yearsinto the future are dways challenging, thisis
particularly the case for an industry undergoing substantial
structural changes.

Year of Total Number of New Facilities Facilities In Scope of the Proposed Rule
Initial [ A - g

Operation Coal : Combined-Cycle Total Coal : Combined-Cycle Total
102 0i 13 13

EPA believes that the trend toward closed-cycle cooling and

the use of alternative cooling water sources, as observed in
the NEWGen sample data, stems from an increasing

consciousness in many parts of the country of the value of
aquatic resources and the need to conserve water. Asa
result, EPA expects that the characteristics observed in the
NEWGen database are not short-term phenomenathat are

tied to economic conditions but represent devel opments that

are likely to continue beyond the current business cycle.

The Agency therefore believes that the projected aggregate

number of new in scope facilitiesis realistic, although there
are uncertainties about specific characteristics of the new

facilities.

5.2 NEW MANUFACTURING FACILITIES

Dataon industrial water use presented in Chapter 2 showed
that the Paper and Allied Products (SIC 26), Chemicals and

Allied Products (SIC 28), Petroleum and Coal Products (SIC

29), and Primary Metals (SIC 33) industries account for
more than the 90 percent of the water used for cooling
purposes in the manufacturing sector. The economic
analysis for manufacturing facilities therefore focuses on
these industries. Other industrial sectors draw relatively
small volumes of water for cooling purposes, and it is
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unlikely that significant numbers of facilitiesin these
industries will exceed the two MGD threshold. The
forecasts of new in scope facilities presented in this section
cover the same 20-year time frame used for the projections
of electric generation facilities.

5.2.1  Methodology

Forecasts of the number of new greenfield facilities that will
be built in the various industrial sectors are generally not
available over the 20-year time period required for this
analysis. Information on the likely design and location
characteristics of new facilities that will determine their
status under the proposed rule is al'so not generally available
for planned manufacturing facilities. EPA therefore
estimated the number of new facilities based on genera
industry growth forecasts and other information for each
industry, and used information on the characteristics of
existing facilities in each industry to project the portion of
these new facilities that will be subject to the proposed rule.

Information on existing facilities from the §316(b) Industry
Screener Questionnaire provided a starting point for the
forecast. The screener questionnaire resultsinclude
information on the number and characteristics of existing
facilitiesin the four industry sectors of interest. The Agency
reviewed these facilities to determine how many of the
screener facilities in each industry have NPDES permits, use
CWISsthat draw from awater of the U.S,, have an intake
flow of more than two MGD, and use at least 25 percent of
that flow for cooling purposes.

Projected growth rates for value of shipmentsin each
industry were used to project future growth in capacity. A
number of sources provide forecasts, including the annual
U.S Industry Trade & Industry Outlook, USGS industry
profiles for metals industries, and other sources specific to
each industry.® EPA assumed that the growth in capacity
will equal growth in the value of shipments, except where
industry-specific information supported alternative
assumptions. This assumption will overstate the growth in
capacity to the extent that some growth in shipments will be
provided by underutilized existing capacity. Some of the
projected growth in capacity may also result from increasing
efficiency or expansions in capacity at existing facilities
rather than building new facilities. Information from
industry sources provided a basis for estimating the potential
for construction of new greenfield facilities for some
industries. In other cases, EPA assumed as a default that 50
percent of the projected growth in capacity will be attributed
to new greenfield facilities.

EPA aso assumed that new greenfield plants will be the

8A complete list of data sources used can be found in
the References at the end of this chapter.

same size on average as the existing screener plantsin the
sameindustry. Therefore, the projected capacity growth rate
multiplied by the percentage of capacity growth that is
expected to come from new facilitiesis applied to the
number of screener plantsin each industry to calculate the
total number of new plants.

Not al of the projected new facilities will be subject to
requirements under the proposed rule. EPA assumed that
the characteristics of new facilities will be similar to the
characteristics of existing screener facilities (i.e., the same
proportion of new as existing facilities would have NPDES
permits, would draw cooling water from awater of the U.S,,
and would have specific intake volumes and types of
CWIS). Therefore, the number of new in scope facilitiesis
calculated by applying the percentage of screener facilities
that have NPDES permits, draw from awater of the U.S.,
have an intake flow of more than two MGD, and use 25
percent of intake flow for cooling purposes to the total
number of projected new plants. This approach most likely
overstates the number of new facilities that will incur
regulatory costs, because new facilities may be more likely
than existing ones to recycle water and use cooling water
sources other than awater of the U.S.

Section 5.2.2 below presents EPA’ s projection of the
number of new facilities over the first ten years of therule
(2001 to 2010). EPA made the simplifying assumption that
the same number of facilities would begin operation during
the second ten years (2011 to 2020), and that these facilities
would have characteristics similar to the facilities that will
begin operation during the first ten years.®

5.2.2 Projected Number of New

Manufacturing Facilities

a. Paper and Allied Products (SIC 26)

The §316(b) Industry Screener Questionnaire identified four
4-digit SIC codes in the Paper and Allied Products Industry
(SIC 26) which are likely to be relevant to the proposed rule:

2611 - PulpMills

2621 — Paper Mills

2631 — Paperboard Mills

2676 — Sanitary Paper Products

EPA analyzed these industry segments to estimate the
number of new in scope facilitiesin the Paper and Allied
Products Industry.

“The Summary of Baseline Projections presented in
Section 5.3 shows the estimated number of new facilities for
the entire forecasting period.

5-8
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< Projected growth in shipments

Shipments of pulp and paper products are closely tied to the
overall state of the U.S. and world economies (M cGraw-
Hill, 1999). Product exports are expected to increase as
barriers to foreign market access are reduced through the
North American Free Trade Agreement (NAFTA) and the
General Agreement on Tariffsand Trade (GATT) (Stanley,
2000). Industry sources project the following growth rates
for different segments of the market (Stanley, 2000):

»  Pulp mill shipments (SIC 2611) are expected to
increase by 1.75 percent annually over the 5-year
period 2000 through 2004, with most of the growth
representing increased exports.

»  Shipments from the paper and paperboard mills
sector (SICs 2621, 2631) are expected to increase
about 1.8 percent annually from 2000 through
2004.

» No specific forecasts for sanitary paper products
(SIC 2676) are available. EPA therefore assumed
that between 1999 and 2003 shipments from these
facilitieswill grow at the same rate as the overall
U.S. GDP, or 2.5 percent annually (U.S. DOE,
2000).

< Projected number of new facilities

Most sectors of the paper industry have been consolidating,
with slower growth in capacity than in the past. According
to the S& P Paper and Forest Products Industry Survey

(S& P, 1999a), most companies that have increased operating
capacity in recent years have taken over existing mills rather
than constructing new mills. Those firmswhich cannot find
amerger partner or an acquirable mill are often modernizing
existing facilities rather than constructing a major new
facility.

New capacity additionsin 1999 in the pulp and paper
industry were at their lowest level in the past 10 years, and
the same is expected for 2000. According to the 40" annual
Capacity Survey by the American Forest & Paper
Association (AF&PA), U.S. capacity to produce paper and
paperboard will increase by an annual average of 0.9 percent
over the period 1999 to 2001 (pponline.com, 1999). This
represents the lowest level of extended capacity additionsin
almost 40 years. The AF&PA survey cites several factorsto
explain the ow growth in capacity, including a highly
competitive trade environment for some grades, competing
demands for the industry’ s capital, and mill and machine
shutdowns. Although most conditions influencing the
industry are conducive to some growth, certain grades are
experiencing reduced demand. Several pulp mills closed
during the second half of 1998, and additional market pulp
capacity was closed during 1999. According the AF& PA
survey, 577,000 tons of paper and paperboard capacity was

removed in 1998 and 2.5 million tonsin 1999, mostly in the
containerboard grades. Standard and Poor’s (S& P)
estimates that 6 percent of U.S. containerboard capacity was
shut down between late 1998 and early 1999 (S& P, 1999).
The recent reduced investment in new capacity islikely to
continue. Any growth in production in the pulp, paper, and
paperboard mill sectors (SICs 2611, 2621, and 2631) will
likely result from increased efficiency at existing facilities,
reopening of capacity that is currently idle, or perhaps
rebuilding or expanding existing facilities (Stanley, 2000;
Jensen, 2000). Therefore, EPA assumed that none of the
projected growth in these industries would result from new
greenfield facilities.

Substantial growth has occurred in the secondary fiber deink
sector since 1990. The number of deink facilities has grown
from 43 (1990) to about 77 over the past ten years. The
sanitary paper products sector (SIC 2676) potentially
includes deink facilities and may therefore experience
construction of new greenfield facilities. EPA does not
expect these new deink facilities to be in scope, however,
because evidence suggests that cooling water intake flows of
stand-alone deink facilities are well below the 2 MGD
minimum flow threshold of the proposed §316(b) New
Facility Rule (Environmental Assessment for Wisconsin
Tissues, Weldon, N.C.). The existing facilitiesin SIC 2676
identified in the screener questionnaire all have intake flows
substantially above two MGD, and are therefore likely to be
in the non-deink part of SIC 2676. No growth is projected
for new non-deink facilitiesin SIC 2676.

Table 5-5 presents the number of existing facilitiesin the
four analyzed SIC codes and the projected industry growth
(both the annual growth rate and the compounded growth
rate over ten years) but shows that none of the growthin SIC
26 is expected to result from new facilities.
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Table 5-5: Projected Number of New Pulp and Paper Facilities (SIC 26)

Number of Existing Facilities Projected Industry Growth Se e N_“T“_ber of
New Facilities
sic Total WithCWIS,
SeiEStEr p  NADIESIEEm, Annual OUEr 20 Gr?)?/vatrhefcrn:)m Total® | In Scope’
Facilities : Flow>2MGD, and : Years New Fadilities | P
(1998) 25% for Cooling :
2611 66.1 432 1.75% 18.94% 0.0% 0 0
2621 285.5 127.5 1.80% 19.53% 0.0% 0 : 0
2631 185.9 44.8 1.80% 19.53% 0.0% 0 0
2676° 3.8 3.8 2.50% 28.01% 0.0%

! From screener survey results.
2 Total percentage growth over 10 years, based on the forecasted annual growth rate [(1 + annual rate)™° - 1].

3 Equal to total number of screener facilities* (1 + 10-year growth rate) * share of growth from new facilities.

4 Equal to estimated total number of new facilities * ratio of number of screener facilities with CWIS, NPDES permit, flow > 2 MGD,
and at least 25% use for cooling to the total number of screener facilities.

5 Screener respondentsin this SIC code are assumed to be facilities other than deink facilities.

Source: 8316(b) Industry Screener Questionnaire and various industry sources.

b. Chemicals Manufacturing (SIC 28)

The §316(b) Industry Screener Questionnaire identified
sixteen 4-digit SIC codes in the Chemicals Manufacturing
Industry (SIC 28) that include facilities with NPDES
permits, that use a CWIS, draw from awater of the U.S,,
and use at least 25 percent of the intake for cooling
purposes:

2812 - Alkaliesand Chlorine

2813 - Industrial Gases

2616 — Inorganic Pigments

2819 — Industria Inorganic Chemicals, NEC

2821 - Pastics Material and Synthetic Resins, and
Nonvulcanizable Elastomers

2823 - Cdlulosic Manmade Fibers

2824 - Manmade Organic Fibers, Except Cellulosic

2833 — Medicinal Chemicals and Botanical Products

2834 - Pharmaceutica Preparations

2841 - Soapsand Other Detergents, Except Speciality
Cleaners

2865 — Cyclic Organic Crudes and Intermediates, and
Organic Dyes and Pigments

2869 — Industria Organic Chemicals, NEC

2873 - Nitrogenous Fertilizers

2874 — Phosphatic Fertilizers

2892 - Explosives

2899 — Chemicasand Chemical Preparations, NEC

EPA analyzed each of these sixteen industry segments to
estimate the number of new in scope facilitiesin the
Chemicals Manufacturing Industry.

< Projected growth in shipments

The Kline Guide to the U.S. Chemical Industry projects that
shipments of the products from the chemical industry will
generally follow the pattern of overall industrial growth
over the next decade (Kline, 1999). The Chemical
Manufacturers Association (CMA) reported that most
chemical companies have been experiencing tough
competition, with strong downward pressure on pricing, the
loss of some export markets, and growing over-capacity. In
response to an uncertain outlook for global chemical
demand, firms are accel erating the pace of restructuring,
joint venture, de-merger, and merger. Industry
consolidation, competition, and continuing globalization has
led to high capacity in many products and generally lower
profitability than in the past (S& P, 2000). Industry
employment will decline dightly during the next few years
asaresult of continued downsizing and outsourcing efforts.
Some of the uncertainties facing the U.S. chemical industry
include rising oil prices and global over-capacity in
petrochemicals (Swift, 1999). More specifically, industry
sources project the following growth rates for value of
shipments in different chemicals market segments (Kline,
1999, except where noted):
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Shipments of industrial gases (SIC 2813) are
projected to grow at arate of 2.8 percent annually
through 2003, while the rest of the inorganic
chemicals sector (SIC 281) will grow at arate of
1.9 percent annually.

Shipmentsin the plastics industry (SIC 2821) are
forecasted to grow more than 4 percent annually
through 2003 (McGraw-Hill, 1999; Kline, 1999).

Man-made fibers production (SICs 2823 and 2824)
is expected to grow 1.9 percent annually through
2000. EPA assumed that this trend will continuein
the near future.

Medicina chemicals shipments (SIC 2833) are
expected to grow by 2.8 percent per year through
2003. The growth will be fueled by new products
and increased demand for pharmaceuticals
(McGraw-Hill, 1999). Growth in shipments of
U.S. pharmaceutical products (SIC 2834) are
projected to average “in the mid-single digits’ for
five years (McGraw-Hill, 1999). EPA assumed an
annual growth rate of 5 percent for SIC 2834.

Shipments of soaps and detergents (SIC 2841) are
projected to increase by 2.4 percent per year
through 2003.

Basic petrochemical shipments (SIC 2865) are
expected to grow by 3.3 annually through 2003
(Kline, 1999). There have been supply shortages
for the largest volume organic chemical (ethylene),
and capacity is expected to expand over the next

year to ease the tightness in supply. Two facilities
in Texas, each with annual capacity of about 1.8
billion pounds of ethylene, are expected to be
completed by late 2000 (S& P, 2000).

»  Shipments of industrial organic chemicals not
elsewhere classified (SIC 2869) are projected to
increase by 3 percent annually through 2003
(McGraw-Hill, 1999).

»  Shipments of fertilizers are projected to increase
by 2.4 percent annually through 2003 (Kline,
1999). Thefertilizer industry (SICs 2873 and
2874) reflects a modest projected growth in the
underlying American farm economy. The industry
has undergone significant consolidation in recent
years (McGraw-Hill, 1999).

»  Shipments of explosives (SIC 2892) are expected
to grow 4.1 percent per year.

»  Shipments of miscellaneous chemicals (SIC 2899)
are expected to increase by 3 percent annually
through 2003 (McGraw-Hill, 1999).

< Projected number of new facilities

EPA estimates that 284 new facilities may be constructed
over the next ten yearsin the relevant SIC 28 segments, as
shown in Table 5-6. Of these, 24 are expected to bein
scope of the proposed 8316(b) New Facility Rule. Nine of
the in scope facilities are expected to produce industrial
organics (SIC 2869), and three are plastics manufacturing
facilities (SIC 2821).
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Table 5-6: Projected Number of New Chemical Manufacturing Facilities (SIC 28)

Number of Existing Facilities : Projected Industry Growth E;wg,tveg::;ﬁmf
Total i With CWIS, : : i
o Scrt'ae_n.er NEDIES il Annual Over 10 Gr?)?/vezrhefcrn:)m Total® In Scope*
Facilities : Flow>2MGD, and Years New Fadilities
(1998) i 25% for Cooling 5 : :

2812 281 | 9.7 19% | 207% :  500% | 3 1
2813 | 1008 | a1 28% | 318% | 500% . 17 | 1
o816 | 23 a1 . 1% | 207% | 500% . 3 | 0
810 | 208 | 167 | 19% | 207% | 500% | 2 2 |
o1 | 51 . 145 | 40% | 480% @ 500% | 73 . 3 |
2823 | 67 | 22 . 1% | 207% | 500% . 1 i 0
osoa | 313 | 63 . 1% | 207% | 5006 . 3 i 1
833 | 83 | 34 . 28% | 318% | 5006 . 5 i 1
s | o4 | a1 . 50% | 629% |  500% . 29 | 1
a1 | B9 a1 . 24% | 268% | 500% . 5 | 1
o865 | 593 | 52 . 33% | 384% | 500% . 11 | 1
2869 | %79 | 526 | 30% @ 34d% . 500% | 63 | o
o873 | 597 | 82 . 24% | 268% |  500% | 8 1 |

=

! From screener survey results.

2 Total percentage growth over 10 years, based on the forecasted annual growth rate [(1 + annual rate)™° - 1].

3 Equal to total number of screener facilities* (1 + 10-year growth rate) * share of growth from new facilities.

4 Equal to estimated total number of new facilities* ratio of number of screener facilities with CWIS, NPDES permit, flow > 2 MGD,
and at least 25% use for cooling to the total number of screener facilities.

Source:  §316(b) Industry Screener Questionnaire and various industry sources.
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c. Petroleum and Coal Products (SIC 29)
Responses to the industry screener survey indicate that two
Petroleum and Coal Product sectors, SIC 2911 — Petroleum
Refining; and SIC 2999 — Products of Petroleum and Coal,
Not Elsawhere Classified, are likely to be relevant to the
proposed regulation. These two industry segments are
analyzed to determine the number of new in scope facilities
in the Petroleum and Coal Products Industry.

< Projected growth in shipments

EIA forecasts that U.S. petroleum consumption will
increase by 6.2 million barrels (bbl) a day between 1998 and
2020. More than 90 percent of the projected demand
growth results from increased consumption of “light
products,” including gasoline, diesel, heating oil, jet fuel,
and liquified petroleum gases. Expansions at existing
refineries (SIC 2911) are expected to meet only half of the
projected increase in demand. The remainder is expected to
result from increased imports of petroleum product (U.S.
DOE, 19993).

No forecasts of shipments specific to Miscellaneous
Products of Coal and Petroleum (SIC 299) are available.
Therefore, EPA assumed that shipments from thisindustry
will grow at the same 2.5 percent annual rate as forecast for
overall GDP.

< Projected number of new facilities

EIA projects that domestic refinery capacity (SIC 2911) will
grow from 16.3 million bbl per day in 1998 to between 17.6
million bbl per day (low economic growth case) and 18.3
million bbl per day (high economic growth case) in 2020.
This expansion will result from expanded capacity at
existing refineries. No new refineries are likely to be
constructed in the U.S. dueto financial and legal constraints
(U.S. DOE, 1999a). For the purpose of this analysis, EPA
therefore assumed that there will be no new petroleum
refineries constructed in the U.S. over the next 10 years.

No information on expected capacity growth specific to SIC
2999 was identified. EPA therefore assumed that one-half
of the projected growth in shipments will result from new
facilitiesin these industries. Table 5-7 shows that one new
facility is expected in SIC 2999. However, given the low
numbers of screener facilities with in scope characteristics
in that industry sector, EPA’ s forecast methodology results
in a projection that no new in scope facilities will be
constructed in SIC code 2999 over the next 10 years.

Table 5-7: Projected Number of New Petroleum and Coal Products Facilities
(SIC 29)

Number of Existing Facilities*

With CWIS,

Projected Industry Growth

Estimated Number of
New Facilities

SIC Screener NPDES Per mit Over 10 SIE el
Facilities | Flow>2MGD,and | " | vears S;g";t:;ﬁzr}; Total® | In Scope’
(1998) 25% for Cooling
2911 162.8 279 2.5% 28.0% 0.0% 0 0
""" 2009 | 78 | 11 | 25%  280% . 500% . 1 i 0 |

50.0% P10 0

! From screener survey results.

2 Total percentage growth over 10 years, based on the forecasted annual growth rate [(1 + annual rate)™° - 1].

3 Equal to total number of screener facilities* (1 + 10-year growth rate) * share of growth from new facilities.

4 Equal to estimated total number of new facilities* ratio of number of screener facilities with CWIS, NPDES permit, flow > 2 MGD,
and at least 25% use for cooling to the total number of screener facilities.

Source:  §316(b) Industry Screener Questionnaire and various industry sources.
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d. Steel (SIC 331)

The §316(b) Industry Screener Questionnaire identified five
4-digit SIC codesin the Stedl Industry (SIC 331) that are
most likely to be most relevant to the proposed §316(b)
New Facility Rule:

3312 - Sted Works, Blast Furnaces (Including Coke
Ovens), and Rolling Mills

3313 - Electrometalurgical Products, Except Steel

3315 - Sted Wiredrawing and Steel Nails and Spikes

3316 — Cold-Rolled Steel Sheet, Strip, and Bars

3317 - Steel Pipeand Tubes

EPA analyzed each of these five industry segmentsto
determine the number of new in scope facilitiesin the Steel
Industry.

< Projected growth in shipments

Demand for North American stedl is expected to increase
over the long term. Domestic demand for steel mill
products, which dropped precipitously during the 1980's,
rebounded sharply during the 1990's. Thisincreasein
demand is attributed to overall growth in steel-consuming

industries and increased steel usein some areas such as
congtruction. The U.S. steel industry is considerably
smaller, internationally competitive, and more innovative,
after adecade of restructuring in the 1990's (McGraw-Hill,
1999). Steel shipments are expectedtoriseat alto 2
percent annual rate through 2003, assuming continued
moderate economic growth (McGraw-Hill, 1999).

< Projected number of new facilities

Recent growth in new steelmaking capacity has beenin
minimills. The success of the thin slab caster/flat rolling
mill has resulted in construction of as much as 11 million
tons of new minimill steel capacity in the U.S. between
1997 and 2000. Table 5-8 provides information on six new
EAF minimill projects planned between late 1998 and early
2001. Higher demand is expected to absorb some of the
new capacity from these mills. Imports are also likely to be
displaced and exports will increase (McGraw-Hill, 1998).
While new low-cost minimills have been starting up, some
antiquated, less efficient integrated mills have been shut
down and other integrated producers have increased output
efficiencies at their existing blast furnaces (McGraw-Hill,
1999).

Table 5-8: Major New Minimill Projects 1998-2001

Project

L ocation

Completion Cost

- Structural mill

| Plate mill

Source:  Metal Center News Online, 2000.

EPA assumed that one-half of the projected growth in
shipmentsin all potentially-affected steel industries will
result from new facilities, and that all of the new facilitiesin
the basic steel sector (SIC 3312) will be new minimills
rather than new integrated facilities. Table 5-9 shows the

Berkeley County, S.C.

Mobile County, AL

| Late 1998 . $150 million

Early 2001 $425 million

projected number of new in scope facilities in this sector.
EPA estimates that 39 new facilities will be constructed
over the next 10 years, of which four will be in scope of the
proposed §316(b) New Facility Rule.
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Table 5-9: Projected Number of New Iron and Steel Facilities (SIC 331)

Number of Existing Facilities'

e Total With CWIS,
Screener @ NPDESPermit, : Annual
Facilities i Flow>2MGD, and '
(1998) 25% for Cooling i

Estimated Number of
: New Facilities

Share of

: Growth from
i New Facilities |

Over 10 |

3
Year< Total

In Scope’

! From screener survey results.
2 Total percentage growth over 10 years, based on the forecasted annual growth rate [(1 + annual rate)™° - 1].

3 Equal to total number of screener facilities* (1 + 10-year growth rate) * share of growth from new facilities.

4 Equal to estimated total number of new facilities* ratio of number of screener facilities with CWIS, NPDES permit, flow > 2 MGD,
and at least 25% use for cooling to the total number of screener facilities. All new facilitiesin SIC 3312 are assumed to be minimills
rather than integrated steel mills.

Source:  §316(b) Industry Screener Questionnaire and various industry sources.

e. Aluminum and Other Nonferrous Metals

(SICs 333, 335)
The §316(b) Industry Screener Questionnaire identified
three 4-digit SIC codesin the Aluminum and Other
Nonferrous Metals Industry (SICs 333 and 335) that are
potentially relevant to the proposed 8316(b) New Facility
Rule:

3334 - Primary Production of Aluminum

3339 - Primary Smelting and Refining of Nonferrous
Metals, Except Copper and Aluminum

3353 -  Aluminum Sheet, Plate, and Foil

EPA analyzed each of these three industry segmentsto
determine the number of new in scope facilitiesin the
Aluminum and Other Nonferrous Metals Industry.

< Projected growth in shipments

Total shipmentsfor all sectors of the aluminum industry are
expected to increase 3 percent annually from 1999 through
2003 (McGraw-Hill, 1999). EPA therefore assumed that
shipments of primary aluminum smelters (SIC 3334) and
aluminum sheet, plate, and foil (SIC 3353) will increase at
an annual rate of 3 percent. Noinformation isavailable on
the specific products produced by the screener facilitiesin
SIC code 3339. EPA therefore assumed that shipments for
thisindustry sector will grow at the same rate as overall

GDP (2.5 percent annually).

< Projected number of new facilities

There is asubstantial amount of idled aluminum capacity in
the U.S. that could be brought on-line as demand improves
(McGraw-Hill, 1999). Thisidle capacity islikely to limit
construction of new capacity and to limit price increases for
auminum (S&P, 2000). The 1997 capacity utilization rate
of 86 percent was well below the 1987 rate of
approximately 97 percent. Domestic production has
increased since 1995, bringing some idled capacity back on-
line, and domestic smelters are now operating at about 90
percent of rated or engineered capacity (USGS, 2000).
These conditions make it likely that any capacity increases
will involve using existing capacity or expansions at
existing facilities, rather than construction of new greenfield
facilities (Plunkert, 2000). No new primary smelters have
been constructed in the U.S. since 1980 (McGraw-Hill,
1999). According to Standard & Poor’s, construction of
new minimill capacity is aso unlikely given the potential
that added capacity would drive down prices in the face of
slow growth in the markets for minimill products (S&P,
2000). EPA therefore assumed that all projected growth in
primary auminum shipments (SIC 3334) will result from
using the currently-idled capacity or from expansions at
exigting facilities.
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In the absence of specific information for SIC codes 3339
and 3357, EPA assumed that half of the growth in
shipments would result from new facilities, rather than from
idled capacity or expansions at existing facilities.

Table 5-10 shows that 11 new facilities could be
constructed over the next ten years with one new in scope
Aluminum Sheet, Plate and Fail facilities (SIC 3353).

Table 5-10: Projected Number of New Aluminum and Other Nonferrous Metal Facilities (SIC 333,335)

Number of Existing Facilities*

SIC Total With CWIS,
Screener i NPDESPermit, : Annual
Facilities i Flow>2MGD, and :
(1998) 25% for Cooling

Projected Industry Growth

Estimated Number of
New Facilities

Shar e of
Growth from
New Facilities

Over 10

3
Year< Total

In Scope’

! From screener survey results.
2 Total percentage growth over 10 years, based on the forecasted annual growth rate [(1 + annual rate)™° - 1].

3 Equal to total number of screener facilities* (1 + 10-year growth rate) * share of growth from new facilities.

4 Equal to estimated total number of new facilities* ratio of number of screener facilities with CWIS, NPDES permit, flow > 2 MGD,
and at least 25% use for cooling to the total number of screener facilities.

Source:  §316(b) Industry Screener Questionnaire and various industry sources.

5.2.3  Uncertainties and Limitations
There are substantial uncertaintiesin EPA’s projections of
the number of new manufacturing facilities that will be
subject to the proposed §316(b) New Facility Rule. While
3-to-5 year forecasts of industry shipments are available for
most of the relevant industries, forecasts of the likely
growth in capacity and numbers of new facilities are less
readily available and those that are available generally apply
only for the next few years.

To account for the 20-year time frame of this analysis, EPA
assumed that the projected growth for the next three to five
years will continue over the next 20 years. This assumption
increases the uncertainty about the projected number of new
facilities. Inaddition, it is often not clear how much of any
new growth in capacity will result from expansions at

existing facilities as opposed to construction of new
greenfield facilities. EPA relied on general information
about trends in each industry for assumptions about the
relationship between growth in shipments and growth in
domestic capacity, and about the portion of new capacity
that will be in new greenfield facilities.

EPA’ s forecasts assume that the characteristics of new
facilitiesthat determine their regulatory status under the
proposed rule are the same as those of the screener facilities
in the same industries. A variety of factors may lead new
facilitiesto use municipal or ground water instead of a
water of the U.S. or to recycle the process water more often
than do existing facilities, however. Thus, this assumption
may overstate the number of new facilities.
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facilities and 670 will be manufacturing facilities. AsTable
5.3 SUMMARY OF BASELINE 5-11 shows, only 98 of the 875 new facilities are projected
PROJECTIONS to bein scope of the proposed §316(b) New Facility Rule,

including 40 electric generators, 48 chemical facilities, and
EPA estimates that over the next 20 years atotal of 875 new 10 primary metals facilities. No new in scope pulp and
greenfield facilities will be built in the industry sectors paper or petroleum facilities are projected over the next 20
analyzed for this proposed regulation. Two hundred and years.
five of these new facilities will be steam electric generating

Table 5-11: Projected Number of In Scope Facilities (2001 to 2020)
: : Projected Number of New Facilities

sic SIC Description T e
: Total : With Costs
Electric Generators
SIC 49 | Electric Generators 205 40
Manufacturing Facilities’
scs i Peper and Allied Products i o i o |
sic2siChemicasand Allied Products L s0 48
sicze i Petroleum Refining And Related Industries ¢ 72 T
scs 7 pimay Metals Industries
""""" SIC331 |  Blast Fumacesand Basic Stedl Products ¢ 77 . 8 |
""""" SIC333PrlmaryAIumlnumAlumlnumRolllngand212
SIC 335 ; Drawing and Other Nonferrous Metals

Total Manufacturing T A 670 o 58

Total

T The number of new manufacturing presented in this table is twice the 10-year forecast presented in Section 5.2.

Source:  EPA Analysis, 2000.
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Chapter' 6. Facili‘l'y Compliance
Costs

INTRODUCTION

This chapter presents the estimated costs to facilities of
complying with the proposed §8316(b) New Facility Rule.
EPA developed costs at three levels. (1) unit costs of
complying with the various requirements of this regulation,
including costs of §316(b) technologies and administrative
costs; (2) facility-level costs for each projected in scope
facility; and (3) tota facility compliance costs aggregated to
the national level. This chapter also presents cost estimates
for eight additional case study facilities. The last section of
this chapter discusses uncertainties and limitationsin EPA’s
compliance cost estimates.

Facilities generally have several aternatives for complying
with the proposed rule’ s requirements.> Alternative
compliance responses include:

» Compliance Response 1: Change the cooling
system design so the facility would no longer be
subject to regulation under the proposed 8316(b)
New Facility Rule: A facility may choose to use an
aternative (awater other than those of the U.S.)
cooling source, e.g., gray water or dry cooling, or to
redesign its cooling water system to withdraw less
than two million gallons per day (MGD). Under
both scenarios, afacility would no longer bein
scope of this regulation but might incur costs
associated with these design changes.

» Compliance Response 2: Change the source water
body type and make alterations to meet
requirements based on the new water body type
and the distance from the littoral zone: A facility
may choose to locate on a different type of water
body to reduce the stringency of its compliance
requirements (e.g., locate on alake or river instead
of an estuary). This alternative may involve costs
of redesigning the facility or acquiring land near the

! Compliance requirements vary with water body type and
distance from the water body’ s littoral zone. See Chapter 1:
Introduction and Overview for asummary of thisrule's
reguirements.
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substitute water body as well asthe cost of any
requirements associated with the new water body
type and distance from the littoral zone.

» Compliance Response 3: Change the distance
from thelittoral zone and make alterations to
meet requirements based on water body type and
the new distance from the littoral zone: A facility
may choose to rel ocate the entrance of itsintake
structure within the water body to reduce the
stringency of its compliance requirements (i.e.,
locate the intake outside of the littoral zone or more
than 50 meters away from the littoral zone). This
alternative may involve additional capital coststo
extend the facility’ s intake pipe or to dredge an
intake canal to make the intake deeper, aswell as
the cost of any requirements based on the new
distance from the littoral zone.

» Compliance Response 4. Make alterations to meet
requirements based on the baseline water body
type and distance from littoral zone: A facility
may choose to retain its planned location (water
body type and distance from the littoral zone) and
implement all measures required by the regulation.
This alternative may involve costs of widening the
intake structure or installing a velocity cap or
passive screens to reduce velocity; and switching to
arecirculating system to reduce intake flow;
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implementing additional technologies to reduce
impingement and entrainment (I&E).

The remainder of this chapter presents the estimated costs of
compliance and the methodology and unit costs used to
develop the estimates. The chapter is organized as follows:

»  Section 6.1 presents the unit costs associated with
various compliance actions that facilities may take
as part of the compliance alternatives described
above. The unit costs include average costs of
implementing specific changesto afacility’s
cooling water intake structure (CWIS) or its
cooling water system and are based on certain
facility characteristics such as volume of flow.
Unit costs are also estimated for administrative
activities.

»  Section 6.2 discusses the devel opment of
compliance cost estimates for the 98 projected new
in scope facilities and presents the estimated costs.

»  Section 6.3 presents the estimated facility
compliance costs aggregated to the national level.

»  Section 6.4 presents an estimate of facility costsfor
eight additional case study facilities.

» Thefinal Section 6.5 discusses the limitations and
uncertaintiesin EPA’s compliance cost estimates.

6.1 UNIT CosTs

Unit costs are estimated costs of certain activities or actions,
expressed on a uniform basis (i.e., using the same units), that
afacility may take to comply with the regulatory
requirements. Unit costs are developed to facilitate
comparison of the costs of different actions. For this
analysis, the unit basisis dollars per gallon per minute
($/gpm) of cooling water intake flow. All capital and
operating and maintenance (O& M) costs were estimated in
those units. These unit costs are the building blocks for
developing costs at the facility and nationa levels.

Individual facilitieswill incur only a subset of the unit costs,
depending on the extent to which they would already comply
with the requirements as originally designed (in the baseline)
and on the compliance response they select. The unit costs
presented in this section are engineering cost estimates,
expressed in 1999 dollars. More detail on the development
of these unit costsis provided in the appendices.

6.1.1 8§316(b) Technology Costs

New facilitiesthat in their original design do not comply
with the §316(b) New Facility Rule framework would have
to implement one or more technologies to reduce |& E.

These technologies reduce | & E through one of four general
methods:

changing the location of the CWIS in awater body;
reducing the design intake flow;

reducing the design intake velocity; or
implementing other design and construction
technologies (referred to as other technologies) to
reduce damage from I1& E.

v v v v

The remainder of Section 6.1.1 discusses specific §316(b)
technologies and their respective costs.

a. Changing the Location of the CWIS in a

Water Body
EPA analyzed two options for altering the location of a
planned facility’s CWIS: extending the intake pipe to
increase the distance from the littoral zone, and deepening
the intake canal to withdraw water from below the littoral
zone.

< Extending the intake pipe

There are anumber of different methods for underwater pipe
laying, including use of conventional pipe laying vessels,
bottom-pulling, and micro-tunneling.? Each of these
methods requires the use of skilled labor and specialized
equipment and materials. The following genera
assumptions were used to estimate costs associated with
extending an intake pipe:

» Thelittoral zone ends approximately 25 meters
from the shoreline.® If a pipe extends 75 meters
from the shoreline it would be 50 meters outside
thelittoral zone. The maximum necessary
extension of the intake pipe to be at least 50 meters
outside of thelittoral zone therefore is 75 meters.

» The source water body is wide enough so that a
pipe extending 75 meters from one shore/river bank
will also be at least 75 meters from the opposite
shore/bank. The intake structure would therefore
meet the requirement of being at least 50 meters
outside of thelittoral zone on both sides of the
source water body.

Table 6-1 presents a summary of the estimated costs
associated with installing intake pipes of 25 meters and 125
meters in length using each method of installation. The
table shows that for the pipe-laying vessel and bottom-pull

2 See Appendix A for amore detailed discussion on the pipe
extension technologies.

3 The littoral zone may extend for more or less than 25
meters, depending on site-specific characteristics of the water body.
The assumption of 25 metersis used for costing purposes only.

6-2
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methods, the length of the pipe has aminimal impact on the
total cost (the main cost components being the equipment
and labor costs). Thetotal cost associated with the micro-
tunneling technique, on the other hand, does vary with the

length of the pipeline. For micro-tunneling, to develop cost
curves and equations based on flow, EPA assumed a pipe
extension distance of 125 meters. Further details on the
development of cost estimates are provided in Appendix A.

Table 6-1: Costs of Extending the Intake Pipe ($1999)
Cost Necessary I?;yslzo Complete Total Cost
Method Of ..o e eeemeeeeeee b eeeeeeeeeee e semeeeeeeeeap oo eseneneneeeeee]
Installation ] Pipe/ : ] :
Rent Equipment / Labor pe 25 meters 125 meters™™ i 25meters | 125 meters't
:  Materials ] :
PipeLaying | $90,000 - $110,000 per day | S L L $90,000 - | $90,000 -
Vessel : (al inclusive) $110,000 $110,000
© $20,000 per day for a barge 1 1
: and |abor
$2,000 - $4,000 per day for | L g L :
Bottom-Pull acrane L minimal $25,200- $25,200-
Method [ R P ! $27,000 : $27,000
$500 per day for welders 1 1 i
$1,350 per day for a 2 2
bulldozer
Micro- $1,000 - $2,000 per foot of piping (includes na n/a $82,000- $410,000-
Tunneling installation and materia costs) $164,000 $820,000

T SeeAppendix A for cost curves and further details on the development of cost estimates.

™ The costs presented in this table are based on extending the pipe for 125 meters rather than 75 meters. The cost for extending the
pipe for only 75 meters may be as much as 30 to 40 percent lower, depending on the pipe extension method used. This potential
decrease in costs would have minimal impact on the overall estimated cost of the proposed rule.

< Deepening the intake canal

Shoreline intakes often have a dredged canal with a baffle or
skimmer wall and withdraw water from below the surface.
Deepening the canal such that the intake opening is below
the littoral zone may require additional dredging.* For the
smallest size canal, EPA assumed that an additional 10,000
cubic yards (CY) of sedimentswill be removed using a
dredger.®> For large size canals, EPA assumed that
increasing the depth below the littoral zone entails the
dredging of an area of 10 by 40 by 100 yards. Widening,
dredging, and dumping operations are assumed to be
accomplished using a 2,000 gallons per CY dredger at a cost
of $12.25 per CY. Based on these estimates, the costs
associated with deepening an intake canal to comply with
the proposed §316(b) New Facility Rule range between

4 The same assumptions were made here for the dimension of
thelittoral zone as in the section on extending the intake pipe.

5 This estimate assumes that the canal dimensions are 10 by
100 yards and the canal will be deepened by an additional 10 yards.

$122,500 for asmall canal to $490,000 for alarge canal. A
cost curveisincluded in Appendix A.

These costs apply to situations where sediments are disposed
of onsite with no preparation costs. If sediments are
contaminated, the permitting authority may require transport
to and disposal at an offsite facility, which may double or
triple the operational costs and may aso delay construction
of the new facility.

b. Reducing Design Intake Flow

New facilities that do not comply with the flow criteria
established by the proposed §316(b) regulatory framework
have a number of aternatives for reducing their intake flow
to meet the rule’' s requirements. EPA analyzed two options
for reducing the design intake flow and developed cost
estimates for these two options: switching to arecirculating
system and using awater other than those of the U.S.

By switching to arecirculating system or using an
alternative cooling water source, it is possible for a new
facility to reduce its intake flow to less than two MGD and

6-3
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therefore be exempt from the proposed 8316(b) New
Facility Rule. For some facilities, the cost of reducing the
intake flow such that they are exempt from regulation under
§316(b) may be lower than that of any other compliance
response.

< Switching to a recirculating system

Switching to arecirculating system involves redesigning the
proposed facility to replace the planned once-through
cooling system. Cooling towers are by far the most common
type of recirculating system. EPA therefore assumed that all
planned facilities switching to recirculating systems will use
cooling towers.

Cooling tower configurations differ with respect to design
characteristics such as the type of air flow (either natural or
mechanical draft), the materials used in tower construction
(wood, fiberglass, steel, and/or concrete), and whether water
isrecirculated or discharged to areceiving water body after
cooling (only configurations that involve recirculating will
be useful in meeting the regulatory requirements). The cost
of installing cooling towers and their associated intakes and
equipment is largely determined by the volume of cooling
water needed, the material used to construct the tower (e.g.,

redwood, steel), and the special features of the tower (e.g.,
plume abatement). The volume of water needed for cooling
depends on the following factors: source water temperature
and quality; the type of cooling tower installed (i.e., whether
it is natural or mechanical draft); type and make of
equipment to be cooled (e.g., coal fired equipment, natural
gas powered equipment); and the plant size/generating
capacity (e.g., 50 megawatt vs. 200 megawatt).

Table 6-2 presents estimated capital and installation costs
for different types of basic cooling towers and associated
equipment, broken down by the volume of water used.
Based on conversations with industry experts, installation
costs are assumed to be 80 percent of the cooling tower
equipment cost. The costs presented in Table 6-2 are the
installation costs for a“basic” cooling tower (i.e., standard
fill without special features) and associated equipment. For
costing purposes, EPA assumed that a red-wood, splash-
filled cooling tower would be installed because this type of
tower hastypical average costs. Site-specific conditions
may require the installation of additional equipment to
mitigate environmental impacts, such as drift, plume, and
noise controls, at additional cost.

Table 6-2: Capital and Installation Costs for Cooling Towers ($1999)

Douglas Fir | | | PIOETElEES

Flow (gpm) 19 i Redwood Tower Concrete Tower Steel Tower Reinfor ced Plastic

Cooling Tower
: Tower
2,000-18,000 $108,000- $121,000- $151,000- $146,000- $157,000-

’ ’ $972,000 $1,089,000 $1,361,000 $1,312,000 $1,409,000
22,000-36,000 $1,148,400- $1,286,000- $1,608,000- $1,550,000- $1,665,000-
’ ’ $1,879,200 $2,105,000 $2,631,000 $2,537,000 $2,725,000
45,000-67,000 $2,268,000- $2,540,000- $3,175,000- $3,062,000- $3,289,000-
’ ’ $3,3768,00 $3,782,000 $4,728,000 $4,559,000 $4,896,000
73,000-102,000 $3,679,200- $4,121,000- $5,151,000- $4,967,000- $5,335,000-
’ ’ $4,957,200 $5,552,000 $6,940,000 $6,692,000 $7,188,000
112,000- 204,000 $5,443,200- $6,096,000- $7,620,000- $7,348,000- $7,893,000-
$9,180,000 $10,282,000 $12,852,000 $12,393,000 $13,311,000

T SeeAppendix A for cost curves and further details on the development of cost estimates.

EPA aso estimated O& M costs for cooling towers. These
O&M costs tend to be driven by factors such as:

the size of the cooling tower,

the material from which the cooling tower is built,
various features of the cooling tower,

the source of make-up water,

the disposition of blowdown water, and

v v v v v

» thetower’sremaining useful life (maintenance
costs increase as useful life diminishes).
To calculate estimated annual O& M costs, EPA made the
following assumptions:

» For small cooling towers, five percent of capital
costsis attributed to chemical costs and routine
maintenance. To account for economies of scale,
that percentage is gradually decreased to two
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percent for the largest cooling tower. This
assumption is based on discussion with industry
representatives.

»  Two percent of tower flow islost to evaporation
and/or blowdown and/or drift, based on discussions
with industry representatives.

»  Make-up water was assumed to come from a water
of the U.S., and disposal of blowdown was
assumed to be to either a pond or back to the
original water source, at a combined cost of
$0.50/1000 gallons.

» Maintenance costs are 15 percent of capital costs,
averaged over a 20 year period, based on
discussions with industry representatives.

Cost curves devel oped based on the above assumptions and
used to estimate costs are included in Appendix A, along
with further details on the development of estimated costs.

< Using a water other than those of the U.S.

The use of arecirculating cooling water system does not
eliminate the need for a supply of water. Facilities using
cooling towers need a supply of cooling water to “make-up”
for the water that islost from the cooling process because of
evaporation, blow down, and drift. This make-up water can
come from awater of the U.S., ground water, amunicipal
domestic water supply, or the treated wastewater that is
discharged from municipal wastewater treatment plants
(gray water). Datafrom various existing utility databases,
the 8316(b) Screener Questionnaire, and the NEWGen
database indicate a trend toward increased use of cooling
towers and waters other than those of the U.S. for make-up
water for power generation units coming on-line in recent
years or planned to come on-line in the near future. Make-
up water obtained from a domestic water supply or treated
wastewater must be purchased.

EPA contacted several water and wastewater treatment
plants in the Washington, DC areato develop cost estimates
for using gray water as cooling tower make-up water. Cost
data from power plant siting applications submitted to siting
boards by utilities were also obtained. The cost for gray
water varies greatly from one geographic area to another
based on the availability of alternative sources of cooling
water. Rate schedules for gray water supply are typically set
such that costs per gallon increase with consumption. A
review of cost estimates from wastewater treatment plants
and siting applications indicates that the cost of gray water
ranges from approximately $1.5 to $3 per 1,000 gallons for a

facility with daily flowstypical of electric generating
facilities with recirculating cooling towers. Based on this
review, EPA estimated a unit cost of $3/1000 gallons for the
purchase of make-up gray water from a wastewater
treatment plant. These costs do not include treatment or
discharge costs. However, if on-site treatment is necessary,
EPA estimates that the cost would be approximately
$0.5/1000 gallons.

EPA aso contacted the Washington Suburban Sanitary
Commission to gather cost estimates for municipal domestic
water for use as cooling water. A facility using municipal
sources for clean make-up water and disposing of the blow
down water into a publicly-owned treatment works (POTW)
sewer line would incur acombined cost of $4/1000 gallons.

c. Reducing Design Intake Velocity

A facility not in compliance with the velocity criteria
established by the proposed §316(b) regulatory framework
may need to ater its CWIS to reduce the design intake
velocity. This reduction can be achieved by branching the
intake into a greater number of openings/pipes, installing
velocity caps, or constructing a passive screen system. Each
of these optionsis discussed below.

% Passive screens

Passive intake systems are those devices which screen-out
debris and biotawith little or no mechanical activity
required. Most of these systems are based on the principle
of achieving very low withdrawal velocities at the screening
media. Passive screens reduce velocity by exploiting
hydrodynamics. Hydrodynamic exclusion results from
maintenance of alow through-dlot velocity which allows
organisms to escape the flow field. The physical shape and
dimension (width and depth) of passive screens are
determined by the application and site-specific conditions.
See Appendix A for amore detailed description of the
screen technologies.

Estimated capital costs for passive screens are shown in
Table 6-3. These costs are based on discussions with
industry representatives. The table presents costs for basic
passive screens, made of carbon steel with a coating of
epoxy paint. Passive screens larger than those presented in
Table 6-3 will correspond to flows greater than 50,000
gallons per minute (gpm). Intake structures with flowsin
excess of 50,000 gpm are typically very large and the
network fanning required for the total number of intake
points and screens generally make passive screen systems
infeasible.
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Well Depth (ft)'t

Table 6-3: Capital Costs for Passive Screens - Stainless Steel ($1999)

Screen Panel Width (ft)™

$135,600

2 10 14
_________________ 10 Do 8200 856100 S91800 i SIB7T00 |
_________________ 25 i $49800 . $84000 | SM0400 i NA
_________________ 50 i §Ma0 8122700 i NA o NA
75 $99,000 N/A ' N/A N/A

T SeeAppendix A for cost curves and further details on cost estimate development.
™ Well depth includes the height of the structure above the water line.
™ N/A indicates that costs were not estimated because passive screen systems of this size are not feasible.

Generally, there are no appreciable O&M costs for passive
screens. In situations with biofouling problems or zebra
mussels in the environment, special materials for the screens
and periodic mechanical cleaning may be needed. Air
backwash systems require periodic maintenance. These
costs, however, are minimal.

< Veocity caps

A velocity cap is used on vertical intakes located offshore.
The velocity cap isacover placed over the intake which
converts vertical flow into horizontal flow at the entrance
into the intake. The device works on the premise that fish
will avoid rapid changes in horizontal flow. These devices
have shown good performance for the protection of aguatic
organisms. The primary cost driver for velocity capsisthe
installation costs. Installation is carried out underwater
where the water intake mouth is modified to fit the velocity
cap over theintake. Costsfor installing velocity caps were
estimated based on the following assumptions:

»  Four velocity caps can be installed per day.

» Cost of the installation crew is similar to the cost of
water screen installation crews (see Appendix A).

» To account for the difficulty of deep water
installations, an additiona work day is assumed for
every increase in depth category.

» Equipment cost for avelocity cap is assumed to be
25 percent of the velocity cap installation cost.

Table 6-4 presents the estimated capital and installation
costs for installing velocity caps at various depths. The
number of velocity caps needed for various flow sizesis
estimated based on aflow velocity of 0.5 ft/sec and assumes
that the intake area to be covered by the velocity cap is 20
square feet.
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Table 6-4: Capital and Installation Costs for Velocity Caps ($1999)

Water Depth (feet)

Flow (gpm) e e pone PP e A
(No. of velocity caps) 8 20 30 : 50 65
Up to 18,000 (4 VC) L $10000 |  $15625 | $21,250 $26875 | $32,500
18,000 < flow < 35,000 (9 VC) $15,625 $21,250 $26875 |  $32500 |  $38125

204,000 (46 VVC)

$71,875 $77,500 $94,375

T SeeAppendix A for cost curves and further details on cost estimate development.

< Branching the intake pipe to increase the number of wash systems which remove debris and fish from the basket.

openings or widening the intake pipe

Facilities can reduce the intake velocity to meet the
requirements of the proposed 8316(b) New Facility Rule by
branching their intake pipe using a Tee to withdraw water
from a greater number of openings or widening the pipe
opening using an enlarger. For costing purposes, EPA
assumed that the intake pipes were originally designed to
withdraw water at a 3 ft/sec velocity (areasonable low
velocity at which silt will not settle in the pipe) and that a
Tee or an enlarger will be fitted at the pipe opening to
achieve the desired 0.5 ft/sec velocity. The cost of fittings
for branching an intake pipe to reduce intake flow velocity is
assumed to be 15 percent of pipe capital cost.® These
estimated costs are given by the cost curvesin Appendix A.

d. Implementing Other Design and
Construction Technologies to Reduce

Damage from I&E
Facilities may also have to employ additional technologies
that reduce the extent of 1& E, depending on their CWIS
location and velocity. EPA considered adding traveling
screens with fish baskets or adding fish baskets to existing
screens, aswaysto limit 1& E.

< Installation of traveling screens with fish baskets
Vertical traveling screens contain a series of wire mesh
screen panels that are mounted end to end on a band to form
avertical loop. Aswater flows through the panels, debris
and fish that are larger than the screen openings are caught
on the screen or at the base of each panel in abasket. Asthe
screen rotates, each panel passes through a series of spray

® This cost estimate is based on best professional judgement
and was verified with costs reported in R.S. Means (1997).

Thefirst systemisalow pressure spray wash which is used
to release fish to a bypass/return trough. Once the fish have
been removed, a high pressure jet spray wash system is used
to remove debris. Asthe screen continuesto rotate, the
clean panels move down and back into the water to screen
intake flow.

Two components were analyzed in estimating total capital
costs associated with the installation of traveling screens
with fish baskets: equipment costs and installation costs.
Equipment costs for a basic traveling screen with fish
baskets include costs for screens constructed of carbon steel
coated with epoxy paint, a spray system, afish trough,
housings and transitions, continuous operating features, a
drive unit, frame seals, and engineering. Installation costs
include costs for site preparation and earthwork, clearing the
site, excavation, paving and surfacing, and structural
concrete work and underwater installation (personnel,
equipment, and mobilization, including their cost of abarge
equipped with a crane and the crew to operate it.

Table 6-5 presents the total capital costs associated with the
installation of traveling screens with fish baskets. Costs are
presented for screen panels of various widths and for
selected well depths. Well depth includes the height of the
structure above the water line and can exceed water depth by
afew to tens of feet. Costs are calculated based on vendor
estimates and information from Heavy Construction Cost
Data 1998 (R.S. Means, 1997) and Paroby (1999).

O&M costs for traveling screens vary by type, size, and
mode of operation of the screen. Based on discussions with
industry representatives, EPA estimated that the annual
O&M cost factor ranges between eight percent of total
capital cost for the smallest traveling screen (with and
without fish baskets) and five percent for the largest
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traveling screen since O& M costs do not increase
proportionatel ey with screen size. See Appendix A for
further information on O&M costs.

Table 6-5: Capital Costs for Traveling Screens with Fish Baskets ($1999)

é Screening Basket Panel Width (ft)
T ) T e

$336,000 $477,000 $720,000 $1,010,000

T SeeAppendix A for cost curves and further detail on the devel opment of cost curves.

< Adding fish baskets to existing traveling screens would generally not be needed, and site preparation costs
The costs associated with adding fish baskets to existing would be minimal.

traveling screens were assumed to include equipment costs,

installation costs, and costs associated with upgrading Table 6-6 presents the total estimated capital costs for
existing control systems from intermittent to continuous adding fish basketsto an existing traveling screen. Costs are
operation. Equipment costs include the cost of a spray presented for screen panels of various widths and for

system, afish trough, housings and transitions, a drive unit, selected well depths. Costs are calculated based on vendor
frame sedls, and engineering. EPA assumed that installation  estimates from Heavy Construction Cost Data 1998 (R.S.
costs would be 75 percent of the underwater portion of the Means, 1997), Paroby (1999), and best professional
installation costs of atraveling screen (based on best judgement.

professiona judgement). The use of abarge and crane

Table 6-6: Capital Costs for Adding Fish Baskets to Existing Traveling Screens ($1999)

é Screening Basket Panel Width (ft)
T ) T e

$165,000 $201,375 $271,350

T SeeAppendix A for cost curves and further detail on the development of cost curves.
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The additional O& M costsincurred as aresult of adding fish
baskets to existing traveling screens were estimated by
taking the difference between estimated O& M costs for
traveling screens with fish handling features and the
estimated O& M costs for traveling screens without fish
handling features.

6.1.2 Administrative Costs

Compliance with the proposed 8§316(b) New Fecility Rule
requires facilities to carry out certain administrative
functions. These are either one-time requirements
(compilation of information for the initial NPDES permit) or
recurring requirements (compilation of information for
NPDES permit renewal, and monitoring and record
keeping). This section describes each of these
administrative requirements and their estimated costs.

< Initial NPDES permit application

The proposed 8316(b) New Facility Rule requires all new
facilities subject to this regulation to submit information
regarding the location, construction, design, and capacity of
their proposed CWIS as part of their initial NPDES permit
application. Activities and costs associated with the initial
permit application include:

» start-up activities: reading and understanding the
rule; mobilizing and planning; and training staff;

» general permit application activities: developing
drawings that show the physical characteristics of
the source water; documenting the littoral zone;
developing a description of the CWIS's
configuration; developing afacility water balance
diagram; developing a narrative of operational
characteristics, submitting materials for review by
the Director; and keeping records;

source water baseline characterization activities:
developing a sampling plan; biweekly sampling;
profiling the source water biota; identifying critical
species; submitting the study for review by the
Director; record keeping; and developing afina
study based on review by the Director;

source water baseline monitoring capital and
O&M costs. laboratory analysis of samples;

CWI S flow standard activities: developing
information characterizing flow; performing
engineering calculations; submitting data and
analysisfor review; and keeping records,

CWI S velocity standard activities: developing a
narrative description; performing engineering
calculations; submitting data and analysis for
review; revising analysis based on state review; and
keeping records;

CWI S 100 percent recirculation standard
activities. developing a narrative description;
performing engineering cal culations; documenting
blowdown minimization; submitting data and
analysis for review; and keeping records;

additional design and construction technology
implementation plan: developing a narrative
description; performing engineering calculations;
submitting data and analysis for review; and
keeping records.
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Table 6-7 lists the estimated costs of each of theinitia location of its CWIS relative to the water body’ s littoral
NPDES permit application activities described above. The zone. Thetypical cost afacility that isrequired to
specific activities that afacility will have to undertake implement all the activities would incur for itsinitial
depend on the facility’ s source water body type and the NPDES permit application is estimated to be $53,382.

Table 6-7: Cost of Initial NPDES Permit Application Activities ($1999)

Activity Estimated Cost

Start-up activities'

CWIS velocity standard activities $4,690

CWIS 100 percent recircul ation standard activities $2,878

Additional design and construction technology implementation plan $2,422

Typical Initial NPDES Permit Application Cost

T The costs for these activities are incurred in the year prior to the permit application.

Source:  U.S EPA, Information Collection Request for Cooling Water Intake Structures, New Facility Proposed Rule, July 2000.
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< NPDES permit renewal Table 6-8 lists the estimated costs of each of the NPDES
Each new facility operating a CWISwill haveto renew its repermit application activities. Thetypical cost afacility
NPDES permit every 5 years. Permit renewal requires that is required to implement all the renewal activities would
collecting and submitting the same type of information as incur for its NPDES permit renewal is estimated to be

required for theinitial permit application. EPA expectsthat ~ $44,230.
facilities can use some of the information from the initial

permit. Building upon existing information is expected to

require less effort than devel oping the data the first time.

Table 6-8: Cost of NPDES Repermit Application Activities ($1999)

Activity Estimated Cost

_________ e R s .
_________ Generdl permit application ectivities' 0 sa%e7 |
_________ Source water beseline charecterization ectivities' 0 $1319 |
_________ Source water beseline monitoring capit and O&Mcoss' 2000 |
_________ CWIS flow stendard acivites 482895
_________ CWISvelodity senderd activities a5 |
_________ CWIS 100 percent recireulation sendard ativities. . s21s1 |

Additional design and construction technology implementation plan $982

Typical Initial NPDES Permit Application Cost

T The costs for these activities are incurred in the year prior to the application for a permit renewal.

Source:  U.S EPA, Information Collection Request for Cooling Water Intake Sructures, New Facility Proposed Rule, July 2000.
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< Monitoring, record keeping, and reporting

All new facilities subject to the proposed 8316(b) New
Facility Rule are required to monitor to show compliance
with the standards set forth in the rule. Facilities must keep
records of their monitoring activities and report the resultsin
ayearly status report. Monitoring, record keeping, and
reporting activities and costs include:

» biological monitoring (impingement): collecting
monthly samples; identifying and enumerating
organisms; performing statistical analyses; and
record keeping;

» biological monitoring (entrainment): collecting
biweekly samples; identifying and enumerating
organisms; performing statistical analyses; and
record keeping;

» velocity monitoring: monitoring average through-
technology velocity; analyzing data; and record
keeping;

»  weekly visual inspections: visually inspecting all
installed technologies; and record keeping;

» yearly status report activities: reporting on
inspection and maintenance; detailing velocity
monitoring results; detailing biological monitoring
results; compiling and submitting the report; and
record keeping;

Table 6-9 lists the estimated costs of each of the monitoring,
record keeping, and reporting activities described above.
The specific activities that a facility will have to undertake
depend on the facility’ s source water body type and the
location of its CWIS relative to the water body’ s littoral
zone. Thetypical cost afacility will incur for its
monitoring, record keeping, and reporting activitiesis
estimated to be $79,245.

Table 6-9: Cost of Annual Monitoring, Record Keeping, and Reporting Activities ($1999)

Activity Estimated Cost
Biological monitoring (impingement) $17,986
Biological monitoring (entrainment) $38,675
Velocity monitoring $4,269
Weekly visual inspections $6,931
Yearly status report activities $11,384

Typical Monitoring, Record Keeping, and Reporting Cost

$79,245

Source:  U.S EPA, Information Collection Request for Cooling Water Intake Structures, New Facility Proposed Rule, July 2000.

6.2 FACILITY-LEVEL COsTS

The cost estimates presented in this section are based on the
unit costs presented in the previous section and assume that
afacility will always choose the |east-cost response among
the feasible compliance responses. Some compliance
responses may not be feasible for certain facilities because
of facility-specific characteristics or conditions. EPA
developed unit costs and evaluated facility-level costs
associated with Compliance Response 1 (reconfiguring
cooling water systems from once-through to recirculating or
switching to awater other than those of the U.S)),
Compliance Response 3 (changing the distance from the

littoral zone and implementing requirements based on the
new distance from the littoral zone), and Compliance
Response 4 (implementing requirements based on water
body type and distance from littoral zone). The feasibility of
some methods of changing the cooling system design so that
the facility would no longer be subject to the proposed
8316(b) New Facility Rule (part of Compliance Response 1)
or changing the source water body type (Compliance
Response 2) could not be evaluated and costed with the
information publicly available for new facilities. The
estimated facility-level and national-level costs may be
overstated, if these excluded responses are less expensive
than the assumed response for some facilities.

6-12
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6.2.1 New Electric Generators

EPA used the unit cost estimates discussed in Section 6.1 to
estimate potential compliance costs of the 40 projected in
scope electric generators.” Facility-specific information on
proposed CWIS characteristics was available for the seven
facilitiesidentified from the NEWGen database. For these
facilities, EPA determined the likely requirements to comply
with the proposed §316(b) New Facility Rule. Six of the
remaining 33 facilities are assumed to have characteristics
similar to the seven analyzed facilities. These are assumed
to be combined-cycle facilities projected to begin operation
between 2004 and 2009. The Agency calculated the average
cost for the seven facilities and applied this average to the
remaining six facilities. Costsfor the additional 27 facilities
projected to begin operation between 2011 and 2020 were
calculated based on the characteristics of five model plants.

The following sections present brief profiles of the
characteristics of the seven NEWGen electric generating
facilities, their compliance requirements and costs, and a
summary of the assumptions used to cost the 27 facilities
projected to begin operation between 2011 and 2020.

% GenA

The GenA facility proposes to withdraw water from a
freshwater stream or river for its planned 750 MW plant.
Thefacility plansto use an infiltration gallery or aradial
well (Ranney collector) which would be located at the
bottom of the river in apool between two damsand is
assumed to be adequately below/outside the littoral zoneto
be considered to be in the category of at least 50 meters
outside the littoral zone. Based on the information provided
by the state siting board, EPA estimates that the facility will
not need to make any aterations to meet the criteria of the
proposed 8316(b) New Facility Rule. The facility’s
estimated water withdrawal needs of 1.9to 4.4 MGD
(average annual flow expected to be 2.6 MGD) for its
cooling tower make-up water are less than 25 percent of the
source water 7Q10 and less than 5 percent of the source
water mean annual flow. The facility estimates that its
intake velocity will be lessthan 0.1 fps under maximum
sustained withdrawal conditions.

% GenB

The GenB facility proposes to withdraw cooling water from
either afreshwater stream or river or from shallow ground
wellsfor its planned 1,100 MW plant. The facility plansto
use amultiple cell evaporative cooling tower, so the cooling
water will serve as make-up water for the tower. EPA
estimates that the facility meets all the technological and
locational criteriafor the proposed §316(b) New Facility
Rule based on the information in its NPDES permit

" See Chapter 5: Baseline Projections of New Facilities for
detailed information on EPA’s methodol ogy for determining the
number of new facilities.

application on (1) the length of its proposed intake pipeline
(about 300 feet from the shoreline which is assumed to be
more than 50 meters outside the littoral zone); (2) the
estimated volume of cooling water needed (19.4 MGD,
which isless than 25 percent of the 7Q10 flow; this flow
volumeis also lessthan 5 percent of the 7Q10 flow and
therefore is assumed to be less than 5 percent of the mean
annual flow since waterbody 7Q10 flow is lower than
average flow); (3) that the facility will use arecirculating
system; and (4) the expected intake velocity of lessthan 0.5
fps (awedge wire screen will be used).

% GenC

For the GenC facility, EPA only had access to limited
facility and intake information from its raw water supply
contract. The facility plans to withdraw cooling water from
alake or reservoir for its planned 510 MW plant. Based on
the volume of available water the agreement specifies, EPA
used an estimated intake flow of 10 MGD (6944 gpm).
From the site map attached to the agreement, EPA surmised
that the facility uses either two canals or acanal and an
intake pipe to draw water from the lake. Based on the
diversion point and site maps, EPA estimated that the
facility would need to increase the depth of both intake
canals or extend its intake pipe and increase the depth of its
one canal to locate its intake outside the littoral zone.
Dredging and widening the canals is estimated to cost
$236,000. If thetotal design intake flow alters the natural
stratification of the lake, the facility may incur additional
costs to further alter the intake. This seems unlikely given
the size of the lake.

% GenD

The GenD facility plansto withdraw cooling water from an
estuary or tidal river for use in the cooling towers of its
planned 525 MW plant. Based on its application to the state
site evaluation committee, the facility’ s estimated design
intake flow of 6.5 MGD will be less than 1 percent of the
tidal prism volume. The facility will use cooling towers for
arecirculating cooling system. The intake will incorporate a
modified, Ristroph type traveling screen with an intake
velocity of lessthan or equal to 0.5 fps. Therelatively low
intake flow and velacity, and the facility’ s plansto use a
traveling screen equipped with fish baskets, a spray wash
system, and afish return channel to return impinged marine
life back to theriver islikely to meet the requirement for
implementing technologies that maximize survival of
impinged fish and minimize entrainment of eggs and larvae.
EPA believes that the facility meets all the technological and
locational criteriafor the proposed §316(b) New Facility
Rule.

% GenE

GenE proposes to withdraw cooling water from a freshwater
stream or river for use in the wet/dry cooling tower of its
planned 475 MW plant. EPA assumed that the intake pipe
would be within the littoral zone, in the absence of
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information on intake location. Since the source water isa
sizableriver and the facility will use arecirculating system
with arelatively small flow of 6.9 to 10.4 MGD, EPA
assumed that the facility would meet the requirements for
design intake flow and recirculation. The facility plansto
use Johnson screens or the equivalent, which should meet
the criteriafor adesign intake flow of no more than 0.5 fps.
Using Johnson screens and arelatively small intake flow and
velocity, the facility is likely to meet the requirement for
implementing technologies that maximize survival of
impinged fish and minimize entrainment of eggs and larvae.
Therefore, the facility is expected to meet all the
technological and vocational criteriafor the proposed
8316(b) New Facility Rule.

% GenF

Only limited information is available for the GenF facility,
including a drawing of the planned collector well (radial
well) cooling water intake system. The facility plansto
withdraw up to 3.5 MGD of cooling water from a freshwater
stream or river through collector laterals that appear to lie 20
feet below the river bottom. EPA assumed that the lateral
wells are adequately bel ow/outside the littoral zone to be
considered to be in the category of at least 50 meters outside
thelittoral zone. Based on the relatively small flow, which
the facility information indicatesis less than 0.5 percent of
the lowest flow recorded in theriver, the facility’ s total
design intake flow meets the flow requirements. A radial
well ishighly likely to withdraw water at arate of lessthan
0.5 fps, so the Agency assumed that the facility would meet
the intake velocity criteria.

% GenG

The GenG facility plansto withdraw cooling water from a
system of reservoirsfor its planned 1,016 MW plant. The
intake pipes appear to be nearly 75 meters from shore and
about 15 feet below the surface of the water at normal water
level. Based on this estimated location, EPA assumed that
the CWIS would be located less than 50 meters outside the
littoral zone. Thefacility islikely planning to use a
recirculating system since the design intake flow of 8.8
MGD isrelatively small. Thefacility plansto use Johnson

screens on its intakes, which provide an intake velocity of no
more than 0.5 fps. Using Johnson screens and arelatively
small intake flow and velocity, the facility islikely to meet
the requirement for not atering the natural stratification of
the source water. The facility is projected to extend its
intake pipesin order to move the location to 50 meters
outside the littoral zone and therefore no longer be subject to
the technology criteria (Compliance Response 3). Extending
itsintake piping is estimated to cost $162,000. The facility
may also incur costs related to the criteriafor design intake
flow not to alter the natural stratification of the source water.

% 2011 to 2020 facilities

EPA used five model plantsto develop the costs for the 27
facilities projected to begin operation between 2011 and
2020. Thefirst three model plants are coal-fired facilities
with 800 MW capacity and the following characteristics:

» once though system on an estuary (Coal 1, 9, and
13);

» recirculating system on an estuary (Coal 2-4, 6-8,
10-12, and 14-16); and

» once through system on anontidal river (Coa5).

The other two model facilities are 723 MW combined-cycle
facilities with the following characteristics:

» once through system on an estuary (CC1, 5, and 9);
and

» recirculating system on anontidal river (CC2-4, 6-
8, and 10-11).

EPA assumed that these facilities would continue the trend
of offshore submerged intakes with screens systems.

Table 6-10 summarizes the expected compliance response
and the associated costs for each facility. Appendix B
provides more detailed information on each facility,
including its water body type, the expected compliance
response of each facility, and the capital costs, if any,
associated with the expected action.
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Table 6-10: Estimated Compliance Costs for Specific Electric Generator Facilities ($1999)

T Not including administrative costs.

Facility Category (Source Water) Projected Compliance Response Estimated Cost
GenA Freshwater stream or river None $0
GenB Freshwater stream or river None $0
GenC Lake or reservoir Deepen two canals one-time: $236,000
GenD Estuary or tidal river None $0
GenE Freshwater stream or river None $0
GenF Freshwater stream or river None $0
GenG Lake or reservoir Extend piping one-time: $162,000
Genl-6 n/a i n/a one-time: $56,856
. . Install a cooling tower; widen the intake; add one-time: $15,227,000
Codl,9,13 [ Bstuary or tidal river i traveling screens with fish handling equipment | annual: $3,378,000
Coal2-4, 6-8, _— : . .  one-time: $33,000
10-12, 14-16 Estuary or tidal river Add fish handling equipment  annual: $5,700
Coal5 Freshwater stream or river Widen the intake; extend the pipe one-time: $5,364,200
. . Install acooling tower; add fish handling one-time: $2,940,000
CC1,5,9 Estuary or tidal river equipment annual: $697,400
Cclz(flf 8 | Freshwater stream or river Extend the pipe one-time: $162,000

Source:  Summary information from Appendix B.

Each facility subject to the proposed 8316(b) New Facility
Rule will incur administrative costs in addition to the
estimated capital costs. These costs include one-time costs
(initial permit application) and recurring costs (permit
renewal, and monitoring, record keeping, and reporting), and

depend on the facility’ s water body type and the location of
its CWISrelative to the water body’ s littoral zone. Table 6-
11 presents the costs for the administrative activities and the
estimated capital, and operation and maintenance costs for
the 40 new €electric generators.
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Table 6-11: Cost Estimates for Electric Generating Facilities
(unit costs, $1999)
One-Time Costs Recurring Costs
Facility Name Nc.>..o.f D A R R i L
Facilities Capital In|t|aJ_ Per_mlt 0&M Permit Momtorlng, Recor_d
Technology Application Renewal Keeping, & Reporting

GenA 1 $0 $48,082 $0 $41,098 $72,314
GenB 1 $0 $50,960 $0 $43,250 $72,314
GenC 1 $236,000 $43,392 $0 $37,673 $68,045
GenD 1 $0 $53,382 $0 $44,232 $79,245
GenE 1 $0 $53,382 $0 $44,232 $79,245
GenF 1 $0 $48,082 $0 $41,098 $72,314
GenG 1 $162,000 $53,382 $0 $44,232 $79,245
Genl-6 6 $56,857 $50,095 $0 $42,259 $74,675
Codl, 9,13 3 $15,227,000 $53,382 $3,378,000 $44,232 $79,245
Coal5 1 $5,364,200 $48,082 $0 $41,098 $72,314
CC1,5,9 3 $2,940,000 $53,382 $697,400 $44,232 $79,245
ez o8 8 $162,000 $53,382 $0 $44,232 $79,245

Source:  Summary information from Appendix B and the Information Collection Request for Cooling Water Intake Structures, New
Facility Proposed Rule, July 2000.

6.2.2 New Manufacturing Facilities

EPA used the following process to develop cost estimates
for new manufacturing facilities affected by the proposed
8316(b) New Facility Rule:

»  Project the likely characteristics of new in scope
manufacturing facilities.

»  Assess whether each facility islikely to bein
compliance with the requirements of the proposed
§316(b) New Facility Rule. If afacility is
projected to be out of compliance, determine likely
compliance responses.

» Estimate costs for the likely compliance responses
at each facility.

< Projected characteristics of new facilities

As described in Chapter 5, EPA projected the number of
new manufacturing facilities for each SIC code in the
manufacturing categories that typically use the greatest
amount of cooling water and therefore are the most likely
facilities to be subject to the proposed 8316(b) New Facility
Rule. To determineif these facilities must take compliance
actions to meet the proposed requirements, EPA needed to
estimate the likely characteristics of these new facilities.
Important characteristicsin ng facility compliance
with the rule’ s requirements and determining estimated
compliance costs include: source water body type, intake
flow volume, use of once-through or recirculating cooling
systems, intake location (e.g., shoreline, offshore
submerged), and intake control technologies already in
place. Since facilities with the same SIC code generally
have similar operations and generate similar products, EPA
assumed that the characteristics of new facilitiesin agiven
SIC code will be similar to the characteristics of existing
facilitiesin that same SIC code. EPA also considered
current trends in facilities that have begun operation in more
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recent years. For example, areview of available data for
facilities starting up in the last ten years indicates that newer
facilities are much more likely to have at |east partially
recirculating cooling systems than older facilities.
Therefore, EPA projected that a higher percentage of the
new facilities would be recircul ating than was indicated by
existing facility data. EPA used available data from existing
manufacturing facilities that responded to the §316(b)
Screener Questionnaire.

EPA evaluated the characteristics listed above for al the
existing facilitiesin each SIC code, and used those
characteristics to project the characteristics for the one or
more projected new facilities. If only one new facility was
projected for agiven SIC code, EPA generally used the
following conventions:

» sourcewater type: most common water body
among the existing facilities;

» flow: median of the flows for existing facilities;

» intake location: most common intake location
among existing facilities;

» control technology type: most common
technologiesin use at existing facilities; and

»  cooling system type: most common type, with a
bias toward recirculating or combined recirculating
and once-through when the type of system among
existing facilities was very mixed.

When more than one new facility was projected for agiven
SIC code, EPA generadly split the existing facilities by
waterbody type or by recirculating versus once-through and
determined one new projected facility’ s characteristics based
on one set of existing facilities and another new projected
facility’ s characteristics based on the other set of existing
facilities. Based on trends, EPA used a bias toward certain
characteristics such as recirculating cooling systems,
offshore intakes, and passive screens. Since the trend for
new facilitiesis toward the use of cooling towers, flows
used may be lower than those for the existing facilitiesin
some cases.

< Projected baseline compliance

Based on the new manufacturing facility characteristics,
determined as described above, EPA assessed whether a
facility islikely to comply with the requirements of the
proposed 8316(b) New Facility Rule for its particular type
of water body and intake location. Assumptions made in
this assessment include the following:

» A facility with ashoreline, canal, or bay/cove
intake was assumed to bein thelittoral zone. A
facility with an offshore intake was assumed to be

less than 50 meters outside the littoral zone.®

» A facility with a passive screen was assumed to
meet the 0.5 fps vel ocity criteria.

» A facility with arecirculating system is assumed to
meet the intake flow criteria since most existing
facilities (e.g., more than 90 percent of utilities)
with recirculating systems would meet the intake
flow criteria. Most once-through facilities were
also assumed to meet the intake flow criteriasince
manufacturing facilities typically have much lower
intake flows than utilities. 1f a once-through
facility was projected to not meet the intake flow
criteria, it was projected to switch to arecirculating
system and then meet the criteria.

» All facilities were assumed to have one intake,
which seems reasonabl e for manufacturers since
most utilities have one or two intakes and typically
have much higher flows.

< Estimated costs

The unit costs discussed in Section 6.1 were used to develop
cost estimates for each of the new projected manufacturing
facilities that needs to take compliance actions to meet the
requirements of the proposed §316(b) New Facility Rule.
Unit costs were based on flow. Costing assumptions related
to flow include the following:

» If afacility has aonce-through system only and is
projected to switch to a 100 percent recirculating
system as a compliance response, the flow used for
costing the recirculating cooling tower is 15 percent
of the original flow since the flow will be reduced
in the new recirculating system.

» If afacility is planned as a combined once-through
and recirculating system, the facility is assumed to
have 10 percent of theinitial flow attributed to
recirculating and 90 percent to the once-through
part of the system.

» If afacility is planned as a combined once-through
and recirculating system and is projected to switch
to a 100 percent recirculating system as part of its
compliance response, the estimated cost of a
cooling tower is based on the 90 percent of the
original flow that was attributed to the once-
through portion of the system. This 90 percent
portion of the original flow is reduced to 15 percent
of its original value and then added to the other 10

8 The mgjority of the intakes of unitsin the EIA-767 database
that are likely to use awater of the U.S. are less than 75 meters
from shore, with a median distance of about 15 meters.
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percent of the original flow to calculate the
estimated flow once the system becomes 100

percent recirculating. This new flow is then used to
calculate the estimated cost of any other technology

compliance actions.

Estimated costs were calculated for all projected compliance

responses, including adding technologies (for example,
cooling towersto switch to arecirculating system), and
administrative costs such as monitoring and permitting.
Other technology costs (e.g., passive screens, cooling
towers, widening intakes) include a capital cost for the
equipment itself and associated installation costs. Some of
these technol ogies a so include an annual O&M cost, since
these costs were significant for some technologies (e.g.,
cooling towers and traveling screens with fish baskets).
O&M costs are negligible for some other technologies.

Administrative costs were estimated as either annual costs or

periodic costs based on the frequency of the activity. For

example, monitoring and reporting occurs annually while
applying for a permit occurs once every five years. For
comparison purposes, al costs are annualized over a 30 year
period using a seven percent discount rate.

Table 6-12 shows the estimated compliance costs for the
projected new manufacturing facilities. The table only
shows the 29 facilities projected for the forecasting period
2001 to 2010. Asexplained in Chapter 5: Baseline
Projections of New Facilities, the 29 facilities projected to
begin operation between 2011 and 2020 are assumed to be
identical to the first 29 facilities. Therefore, each
manufacturing facility presented in Table 6-12 represents
two future facilities. Appendix B provides more detailed
information on the estimated cost for each facility, including
its water body type, whether the facility’ s baseline design
meets compliance requirements, the expected compliance
response of each facility and the capital costs, if any,
associated with the expected action.

Table 6-12: Cost Estimates for Manufacturing Facilities
(unit costs, $1999)
......................... e Lo s el et
Facility ID
’ N oty OeM | PermitRenewal | | (%

_rewzsizl | 24000 850960 | 0. 240 72314
newzsizl | 7000 s3082|  wae0. < .
newzsiol | s2000 sase|  seo0. e .|
newzgioz | 52200 853382 | 3570000 < .
newzg2td | s70000. sg082| 0. sAL008° 72314
newog2t2 | s00000 sg302| 0. ssevsi o s72314
_newg2t3 | 8470000 850504 | 0. $42080 0 79245
newogl | A ss3382| 0. S .
newssssi | A sg082| 0. s4L008° 72314
newzssal | 1000 sase|  smo0. sesai 80
newsad | $375000 0 $7104|  S102000% sesai 80
newzses | A sg0e2| 0. sAL008° 72314
newzsedl | 0500 sas4|  msToo0 . e .|
_newzsed2 | 0500 $7104|  S1s7000} e .|
_newzseds | @000 850960 | 0. 240 72314
_newzseod | 2000 850960 | 0. . 240 72314
_newzseds | 8210000 850960 | 0. . 4240 72314
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Table 6-12: Cost Estimates for Manufacturing Facilities
(unit costs, $1999)

One-Time Costs

Facility ID

new2869-6 $400,000 $48,082

new3353-1

$50,960

Capital Initial Permit . Monitoring, Record
Technology Application Qi PEAIE REAETE] Keeping, & Reporting
$0 $41,098 $72,314

$72,314

Source: Summary information from Appendix B and the Information Collection Request for Cooling Water Intake

Sructures, New Facility Proposed Rule, July 2000.

6.3 ToTAL FACILITY COMPLIANCE
CosTs

EPA estimated the national compliance costs for the
proposed §316(b) New Facility Rule based on the facility-
level costs discussed in Section 6.2. The costs developed in
this section represent the total compliance costs for new
facilities expected to begin operation between 2001 and
2020.° EPA estimated total compliance costs over the first
30 years of the proposed regulation (i.e., 2001 to 2030).
Accordingly, the Agency considered all compliance costs
incurred by each of the 98 facilities over this 30-year time
period.’

 The national cost estimate presented in this chapter only
accounts for private costs directly incurred by facilities. It does not
represent total social cost of the proposed §316(b) New Facility
Rule.

1 This approach does not account for all compliance costs
incurred by the 98 projected facilities because the analysis
disregards costs incurred after 2030. For example, for afacility
estimated to begin operation in 2015, the analysis would only

The analysis assumes the following distribution of new
facilities over the 20-year forecasting period:

»  Theseven NEWGen facilities will begin operation
in the “ projected on-line year” reported in the RDI
database. For these facilities, the dates of initial
commercia operation range between 2001 and
2003.

» Thesix extrapolated generators will begin
operation between 2004 and 2009.

» Theon-line dates of the 33 generators expected to
begin operation between 2011 and 2020 are based
on the relative magnitude of forecasted capacity
additions over that time period.

» Theyearsof initial operation for the 58 projected
manufacturing facilities are assumed to be evenly
distributed over the 20-year forecasting period.

include the first 16 years of costs in the national aggregate.
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EPA calculated the present value of each cost category using
a seven percent discount rate. The following formulawas
used to calculate the present value of each year’s cost:*

Cost

X,t

Present Value, = ———
(1 +r)t

where:
Cost Costsin category x and year t
Cost category
Discount rate (7% in this analysis)
Y ear in which cost isincurred (2001
to 2030)

X,t

— = X

Total present value for each cost component was derived by
summing the present value of each year’scost. Finally, EPA
calculated annualized costs using the following formula:

1 Calculation of the present value assumes that the cost is
incurred at the end of the year.

: rx(1+r)"
Annualized Cost, = PV, X ( )
n
@a-+n"-1
where;
x = Cost category
PV,= Present value of compliance costsin
category X
r = Discountrate (7% in this anaysis)
n = Amortization period (30 years)

Table 6-13 presents the estimated national aggregate of
facility compliance costs of the proposed §316(b) New
Facility Rule by cost category. The table shows that the
present value of total facility compliance costsis estimated
to be $150.5 million. The 40 electric generators account for
$79.7 million of thistotal, and the 58 manufacturing
facilitiesfor $70.7 million. Total annualized cost for the 98
facilitiesis estimated to be $12.1 million. Of this, $6.4
million will be incurred by electric generators and $5.7
million by manufacturing facilities.

6-20
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Table 6-13: Total Facility Costs of Compliance with the Proposed §316(b) New Facility Rule
(in millions $1999)

Industry Category .. OneTimeCoss & RewringCoss

= .(Il.\ltl.Jmiefrf Ofted i capital | Initial Permit ! SR Permit | Monitoring, Record Total

ailities Affected) i Technology i Application Renewal i Keeping & Reporting

Total Compliance Costs (present value)

E'ec”'c(f(;”erators $2245 | $105 $39.33 $153 | $15.38 $79.74
Manufacturing
Facilities (58) $12.22 $1.38 $34.26 $2.14 $20.74 $70.74
Total (98) $34.67 $2.43 $73.60 $3.67 $36.12 $150.49

Annualized Compliance Costs

E'ec”'c(f(;”erators $1.81 $0.08 $3.17 $0.12 $1.24 $6.43
Manufacturing
Facilities (58) $0.98 $0.11 $2.76 $0.17 $1.67 $5.70
Total (98)

Source: Summary information from Appendix B and the Information Collection Request for Cooling Water Intake
Sructures, New Facility Proposed Rule, July 2000.

6.4 CASE STUDY FACILITY COSTS

Estimating compliance costs for the §316(b) New Facility
Rule requires projecting the types of facilities that will be
built in the future. EPA’s projections do not include some
facility types that could incur higher costs than estimated
here or more significant impacts, if these types of plants
were constructed. EPA estimated compliance costs for eight
additional case studies. These are four high flow “worst
case” electric generators and four manufacturing facilitiesin
industries not covered in the previous sections. The costs
for these case study facilities are not included in the
estimated national costs of the rule, because EPA has no
information to indicate that these types of facility are being
planned.

EPA determined the worst case scenario for new electric
generators would be alarge nuclear or coal-fired power
plant located on an estuary. Therefore, the Agency
estimated costs for hypothetical large nuclear and coal-fired
electricity generating plants. These plants characteristics
were defined as follows:

» sourcewater type: estuary, nho specific location
(state or region) is assumed;

»  flow: maximum flow for arecirculating system and
the average flow for the highest third of the once-
through systems based on the EIA 767 database for
both coal-fired and nuclear plants;

» intakelocation: shoreline intake;

» control technology type: minimal control
technologies were assumed (i.e., fixed screen);

» cooling system type: recirculating and once-
through systems based on EIA 767 database.

Based on the power plant characteristics, determined as
described above, EPA assessed the modifications these
plants would have to make to comply with thisrule's
requirements. Assumptions made in this assessment include
the following:

» Plantswith a shoreline intake were assumed to be
in the littoral zone.

»  Plants with these high flows would not meet the
velocity requirement.
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» Each plant was assumed to have one intake, which
seems reasonable since most power plants have one
or two intakes.

Based on theseinitial basic assumptions, EPA assumed that,
in the baseline, plants with recirculating systems would mest
only the 100 percent recirculating requirement for estuaries
in the proposed rule and plants with once-through systems
would not meet any of the requirements. Therefore, all the
new plants would need to make modifications to their
original design in order to comply.

EPA used the same assumptions for the new manufacturers
in these analyses as it did for the analyses of new
manufacturers performed in Section 6.2.

The unit costs discussed in Section 6.1 were used to develop
cost estimates for these hypothetical plants. Unit costs for
technologies were based on flow, so the estimated flow for a
plant was important in cal culating the estimated cost for a
given technology. Two of the plants were assumed to be
once-through only and are projected to switch to a 100
percent recirculating system as a compliance action. The
flow used for costing the recirculating cooling tower is 10
percent of the original flow since the flow will be reduced in
the new recirculating system.

For the new manufacturing facilities flows were estimated
using the following assumptions:

» If afacility is once-through only and is projected to
switch to a 100 percent recirculating system as a
compliance response, the flow used for costing the
recirculating cooling tower is 15 percent of the
original flow since the flow will be reduced in the
new recirculating system.

» If afacility is planned as a combined once-through
and recirculating system, the facility is assumed to
have 10 percent of theinitial flow attributed to
recirculating and 90 percent to the once-through
part of the system.

» If afacility is planned as a combined once-through
and recirculating system and is projected to switch
to a 100 percent recirculating system as part of its
compliance response, the estimated cost of a
cooling tower is based on the 90 percent of the

original flow that was attributed to the once-
through portion of the system. This 90 percent
portion of the original flow is reduced to 15 percent
of its original value and then added to the other 10
percent of the original flow to calculate the
estimated flow once the system becomes 100
percent recirculating. This new flow is then used to
calculate the estimated cost of any other technology
compliance actions.

Estimated costs were calculated for all projected compliance
actions, including adding technologies and for
administrative costs. Technology costs (e.g., traveling
screens with fish baskets, cooling towers, or widening
intakes) alwaysinclude a capital cost portion for the
equipment itself and associated installation. Some of these
technologies also include an annual O& M cost since these
costs were significant for some technologies (e.g., cooling
towers or traveling screens with fish baskets).
Administrative costs were estimated as either annual costs
(monitoring) or periodic costs (permit renewal) based on the
frequency of the activity.

Table 6-14 presents the estimated facility compliance costs
for the eight hypothetical case study facilities:

» two coal-fired electricity generating plants, one
with the maximum flow for arecirculating system
(“CoalMax™) and the other with the average flow
for the highest third of the once-through systems
(“CoaAvg") based on the 1995 Form EIA-767
database;

» two nuclear electricity generating plants, one with
the maximum flow for arecirculating system
(“NucMax) and the other with the average flow
for the highest third of the once-through systems
(“NucAvg") based on the 1995 Form EIA-767
database; and

» four manufacturing facilities, one each in four of
the two-digit SICs for which existing in scope
facilities were reported in the screener database
(“New SIC xx HF"). These are SIC codes 20
(Food and Kindred Products), 26 (Pulp and Paper),
29 (Petroleum Refining), and 32 (Stone, Clay,
Glass and Concrete).
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Table 6-14: Case Study Facility Compliance Costs
(unit costs, $1999)

One-Time Costs Recurring Costs
Facility . I . ? -
Capital ] Initial Permit : . Monitoring, Record
Technology Application el PRI REnEE] K eeping & Reporting

CoaMax $13,291,000 $53,382 $400,000 $44,232 $79,245
CoalAvg $23,471,000 $53,382 $5,275,000 $44,232 $79,245
NucMax $27,812,000 $53,382 $900,000 $44,232 $79,245
NucAvg $57,450,000 $53,382 $15,690,000 $44,232 $79,245

New SIC 20 $1,076,000 $48,082 $220,000 $41,098 : $72,314

New SIC 26 $124,000 5 $48,082 $0 $41,098 $72,314

New SIC 32 $4,970,000 $50,960 $1,100,000 $72,314

Source: Summary information from Appendix B and the Information Collection Request for Cooling Water Intake
Sructures, New Facility Proposed Rule, July 2000.

Capital costs for the case study facilities range from $13.3
million to $57.5 million for electric generating plants, and
from $124,000 to $5.0 million for manufacturing plants.
Except for CoalMax, the costs for electricity generators are
substantially higher than the corresponding costs estimated
for the 33 projected electric generators. The estimated costs
for the additional manufacturing facilities, on the other hand,
fall within the range of capital costs estimated for the 58
projected manufacturing plant characteristics. The
exception is NewSIC32, which has atotal capital cost
almost three times that of the highest cost facility among the
58 projected manufacturers.

The results for these case study scenarios show that
compliance costs can be sensitive to the specific
characteristics of each regulated plant, and that the rule
could discourage the construction of very high flow electric
generating plantsin the future. Given the lack of evidence
that such plants are likely to be constructed in the future,
however, EPA does not consider the disincentivesto
construct such very high flow plants as a significant cost of
therule.

6.5 LIMITATIONS AND UNCERTAINTIES

EPA'’s estimates of the compliance costs associated with the
proposed 8316(b) New Facility Rule are subject to
limitations because of uncertainties about the number and
characteristics of the new plants that will be subject to the
rule. Projecting the number of new plantsin different

industries is subject to uncertainties about future industry
growth rates and about the portion of new capacity that will
come from new greenfield facilities as opposed to
expansions at existing plants. Thisis especialy the case
when extending forecasts 20 years into the future.

To the extent possible, EPA used information on the
characteristics of plants that are now being planned to
project the baseline characteristics of facilities affected by
therule. Information on these planned plants and on the
characteristics of existing plants that have CWIS provided a
basis for projecting the characteristics of new plants beyond
those for which plans are available. The estimated national
facility compliance costs may be over- or understated if the
projected number of new plantsisincorrect or if the
characteristics of new plants are different from those
assumed in the analysis. In particular, the analysis may
overestimate the number of plants that will withdraw from a
water of the U.S. and thus be subject to the proposed rule,
given observed trends toward greater use of recirculating
systems and away from the use of water of the U.S. to
provide cooling water.

Limitationsin EPA’s ability to consider afull range of
compliance responses may result in an overestimate of
facility compliance costs. The Agency was not able to
consider certain compliance responses, including the costs
of relocating the plant to use a different source water body
type and the cost of some methods of changing the cooling
system design. Costswill be overstated if these excluded
compliance responses are less expensive than the projected
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compliance response for some facilities.

The estimated costs may be overstated if some compliance
responses result in savings in facility construction or
operating costs compared with the baseline plant design.
Savings such as reduced water pumping costs, smaller pipes,
smaller pumping station housing, and smaller size screens
due to reduced water use have not been included in the cost
estimates. For example, the costs for installing a
recirculating cooling tower do not reflect the reduced cost of
pumping water that will result from the use of less cooling

water. EPA’sfacility-level and national-level cost estimates
also exclude these potential savings to facilities from their
compliance responses, and therefore overstate the costs
associated with the rule for facilities that choose compliance
responses that result in such savings. Finally, estimated
costs do not account for reduced energy efficiencies that
may result from switching to the use of cooling towers from
a once-through cooling system. This energy “penalty” may
be considerable and is dependent on specific site
characteristics, such as plant type.




§316(b) EEA Chapter 6 for New Facilities

Facility Compliance Costs

REFERENCES
R.S. Means. 1997. Heavy Construction Cost Data 1998.
Paroby, Rich. 1999. Personal communication between Rich

Paroby, District Sales Manager, Water Process Group and
Deborah Nagle, U.S. EPA. E-mail dated May 12, 1999.




§316(b) EEA Chapter 6 for New Facilities Facility Compliance Costs

This Page Intentionally Left Blank




§316(b) EEA Chapter 7 for New Facilities

Economic Impact Analysis

Chap'rer' 7 : Economic Impac’r

Analysis

INTRODUCTION

The proposed §316(b) New Facility Rule appliesto a
number of industries, but only affects a small number of
facilitiesin each industry. EPA conducted a screening
analysis to assess whether it is likely that the proposed rule
will have a significant economic impact on any of the 98
projected new facilities. This chapter presents EPA’s
analysis of economic impacts for the affected new facilities.
Later chapters consider impacts on small entities (Chapter
8) and on governments (Chapter 9) as special cases.

The economic impact analysis is conducted at the facility-
level. EPA would be concerned about potential firm- and
industry-level impacts only if facility-level results indicated
the potential for significant impacts or if one firm owned
multiple facilities. The facility-level analysis showed that
eight of the 98 projected new facilities would have annual
compliance costs of more than one percent of revenues.
Only one of these eight facilitiesis expected to have a cost-
to-revenue ratio of more than five percent. EPA therefore
concludes that compliance with this regulation is both
economically practicable and achievable at the facility-,
firm-, and national levels.

The remainder of this chapter is organized as follows:

»  Section 7.1 discusses the methodology used to
assess economic impacts for the 40 new electric
generators, including the data sources and
approach for estimating the economic
characteristics of the regulated facilities, the
specific economic impact measures used, and the
results of the analysis.

»  Section 7.2 presents the economic impact analysis
for the 58 new manufacturing facilities. This
section discusses the same information as Section
7.1 for electric generators.

»  Section 7.3 provides a summary of the economic
impact analysis at the facility-level.

»  Section 7.4 discusses the potentia for firm- and
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industry-level impacts as aresult of the proposed
8316(b) New Facility Rule.

» Thefina Section 7.5 presents the impact analysis
for the eight case study facilities for which costs
were developed in Chapter 6: Facility Compliance
Costs.

7.1 NEW STEAM ELECTRIC GENERATORS
EPA projected that 40 new steam electric generatorsin
scope of the proposed 8316(b) New Fecility Rule will begin
commercia operation within the next 20 years (see Chapter
5: Baseline Projections of New Facilities). Seven of the 40
facilities are “real” facilitiesidentified from a database of
planned new electric generation facilities (the NEWGen
database; RDI, 2000). For these facilities, some actual data
on capacity, location, and technical characteristics were
available. Theremaining 33 facilities are projected
facilities that are estimated to begin operation between 2004
and 2010. These are hypothetical, or “extrapolated,”
facilities for which no actual information is available.

EPA used the following measures to assess economic
impacts for new electric generators.

» annualized compliance costs as a percent of
expected annual revenues, and
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» initia compliance costs as a percent of plant
construction cost.*

7.1.1 Economic Characteristics

Calculating the two economic impact measures requires the
following information for each new in-scope steam electric
generator:

total annualized compliance cost,
expected annual revenues,

initial compliance cost, and
construction cost of the plant.

v v v v

Chapter 6: Facility Compliance Costs summarized the
methodology and results of EPA’s cost estimation. The
remainder of this section will therefore focus on the
estimation of revenues and the total cost of the plant.

a. Expected Annual Revenues

EPA estimated expected annual revenues by making
assumptions about future electricity sales for each facility.
This calculation used the following formula:

Rev, = GenCap, * ESF * Price

where:

Rev, = Annual revenues of facility x

GenCap, = Generation capacity of facility x (in MW)
ESF, = Projected electricity sales factor in NERC

regiony (in MWh/MW)
Projected electricity pricein NERC region
y (in $1999)

Price,

Each component of this calculation is further explained
below.

< Generating capacity

The NEWGen database provided information on the
planned capacity (in MW) of the seven electric generators
found to be in scope of thisregulation. Total planned

! Initial compliance costs include the compliance costs of the
proposed 8316(b) New Facility Rule that will beincurred before a
new facility can begin operation. These are capital technology
costs and initial permit application costs.

capacity for the seven facilities ranges between 475 MW
and 1,100 MW. The generating capacity of the six
extrapolated generators projected to begin operation
between 2004 and 2009 is assumed to be equal to the
average capacity for the seven NEWGen facilities, or 672
MW each. The capacities for the 16 coal and 11 combined-
cycle plants expected to begin operation between 2011 and
2020 are assumed to be 800 MW and 723 MW,
respectively.?

< Electricity salesfactor

EPA estimated the average amount of electricity sold per
MW of generating capacity for each NERC region using
forecasts from the Energy Information Administration’s
(EIA) Annual Energy Outlook 2000 (DOE, 1999a). The
calculation was made by dividing the NERC region’s
projected annual eectricity sales between 2001 and 2010 by
the region’s projected capacity over the same time period,
using the following formula:

2010
), Electricity Sold,
EF - =200
y 2010
Y, GenCap,
t=2001

where:
ESF, = Projected electricity salesfactor in

NERC regiony
Electricity Sold, = Projected annual €electricity salesin

NERC regiony (in MWh)
GenCap, = Projected annual generating capacity

in NERC regiony (in MW)
t = Year of forecast (from 2001 to 2010)
Table 7-1 presents the calculated average electricity sales
per MW of capacity for each NERC region and the U.S.
average.

2 The combined-cycle plants capacity is the average of the
56 analyzed NEWGen facilities. Fifty-five of these 56 facilities
are combined-cycle facilities.

7-2
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Table 7-1: Estimated Average Electricity Sales Factors by NERC Region

NERC Region

Projected Electricity Sales per
(2001 - 2010) in MWh/MW

ECAR — East Central Area Reliability Coordination Agreement

Arizona

U.S. Average

Source:  U.S DOE, 1999a.

EPA applied the NERC region-specific average sales per
MW of capacity to the seven NEWGen facilitiesto calculate
total annual electricity sales (in MWh). The national
average was used for the 33 extrapolated facilities that do
not have aknown NERC region.

The actual amount of electricity that is generated and sold
by afacility depends on how often the facility’ s units are
dispatched. Using the calculated average factors may
therefore over- or underestimate actual facility sales. The
factors would overestimate electricity sales, and therefore
estimated revenues, if the 40 electric generators were
dispatched less than the average facility; they would
underestimate sales and revenues if the 40 facilities were
dispatched more than the average.

WSCC/RMPA — Western Systems Coordinating Council/Rocky Mountain Power Area &

Dispatch frequencies are often correlated with the type of
prime mover used at the facility.® Estimating the sales per
MW of capacity by prime mover would require information
on both sales and capacity by prime mover type. Published
electricity generation and sales estimates are only available
by fuel type and not by prime mover, however, while
capacity isonly available by prime mover.

EPA believes that using the calculated average factors by
NERC region will generally provide arobust estimate of
plant-level generation and sales, and therefore impacts, for
the projected new facilities. Twenty-four of the 40 facilities
are expected to be combined-cycle facilities, which are
primarily designed to supply peak and intermediate capacity
but can aso be used to meet baseload requirements (U.S.
DOE, 19993, p. 65), and are therefore likely to have
dispatch frequencies close to the average for al facilities.

3 For example, gas turbines are generally peaking units that
are dispatched less frequently than the average facility while coal
or nuclear plants are generally baseload units that are dispatched
more frequently than the average.
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The estimated average factor may underestimate generation
and sales for the projected 16 coa plants because these are
relatively large facilities that can be expected to operated as
baseload units. Using the average electricity sales factor
may therefore understate revenues relative to compliance
costs and would provide a conservative estimate of
economic impacts for these facilities.

< Electricity price

The final component needed to calculate annual revenuesis
the price of electricity. EPA used aregiona price of
generation, excluding transmission and distribution

charges, forecasted by the U.S. Department of Energy’s
Poalicy Office Electricity Modeling System (POEMS). The
generation price reflects the amount of revenue plants are
likely to receive in aderegulated electricity market in which
transmission and distribution services are separated from
the generation function. POEM S forecasts electricity prices

for several yearsinto the future under areference case and a
competitive case. For thisanalysis, EPA considered the
forecasted prices under the competitive case for 2000 and
2005. To provide a conservative estimate of revenues, EPA
used the lower of the reported pricesin each NERC region
(U.S. DOE, 1999b).*

Table 7-2 presents the forecasted electricity prices per MWh
for each NERC region and the U.S. average.®

* EPA also considered using the EIA’s National Energy
Modeling System (NEMS) forecasts, but the available NEMS
results do not distinguish the price of generation from the
distribution and transmission charges.

5 Prices were adjusted from 1998 to 1999 dollars using the
electric power Producer Price Index (PPI).
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NERC Region

Table 7-2: Minimum Forecasted Electricity Prices by NERC Region

Electricity Price (Minimum of 2000 and
2005) in ¥MWh

ECAR — East Central Area Reliability Coordination Agreement

U.S. Average

Source:  U.S DOE, 1999b.

EPA applied the NERC region-specific electricity pricesto
the projected electricity sales (in MWh) of the seven
NEWGen facilities to calculate total annual revenues. The
national average was used for the 33 extrapolated facilities
that do not have a known NERC region. Projected annual
facility revenues range from approximately $54 million to
$109 million, or from $99,000 to $142,000 per MW of
generating capacity.

b. Plant Construction Costs

EPA used two data sources to estimate the total construction
cost of the new electric generating facilities. The NEWGen
database contains “ Total Plant Cost” among its data on
facility financing. Thisinformation is available for most
but not all facilitiesin the database.® According to RDI,
however, these data may not provide a good basis for
analysis because of uncertainty about which specific cost
components are included by facilities when reporting this
plant cost. EPA therefore used a second source, the
Assumptions to the Annual Energy Outlook 2000 (U.S.
DOE, 2000), to estimate plant construction cost. Table 37
of the Assumptions presents the cost and performance
characteristics of new generating technologies assumed in

5 EPA supplemented missing plant costs with information
from permit applications and facility websites, where available.

EIA’s electricity forecasts. The following technology-
specific overnight capital costs were used in the analysis:’

» Advanced Gas/Oil Combined Cycle  $594/kwW
»  Scrubbed Coal New $1,128/kW
»  Advanced Nuclear $2,447/kW

Overnight capital costs are the base costs estimated to build
aplant in ahypothetica Middletown, USA. Regional
multipliers for new construction, reported in Table 38 of the
Assumptions, were applied to these base costs to account for
construction cost differences between the various NERC
regions®

EPA used the smaller plant cost of the two data sources to

" Overnight capital costs were adjusted from 1998 to 1999
dollars using the Engineering News-Record Construction Cost
Index. Theanalysisof the 44 new electric generators presented in
this section used the overnight capital costs for advanced gas/oil
combined cycle and scrubbed new coal facilities. The costs for
scrubbed new coal and advanced nuclear were used in the analysis
of worst case electric generator impactsin Section 7.5.

8 The regional multipliers used in this analysis are cal culated
as the average of reported multipliers for factory equipment, site
|abor, and site material.
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estimate the ratio of initial compliance coststo plant Table 7-3 presents EPA’ s estimates of the economic and
construction costs. This approach provides a conservative financial characteristics of the 40 new in scope electric
measure of potential economic impacts on hew electric generators.

generators.

Table 7-3: Economic and Financial Characteristics of New In Scope Electric Generators ($1999 thousands)

: : 5 {  Plant Construction
Planned : Electricity AE) Expected Cost

Facility | No.of i NERC | Electricity |  Price

Name | Failties | Region C("’mvc')ty Fiaég‘r ('aalwef]) E(WMWh)ERgQ#l?JSE - o
G | 1 I NPCONE | 750 | 4140 | 3104815 | 343 | $106639 | $300000 | 