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Chapfer' 1: Introduction and

Over'view

INTRODUCTION CHAPTER CONTENTS

EPA is promulgating regulations implementing section 11 Scope_ (_)f theFinalRule ................. 1-1
316(b) of the Clean Water Act (CWA) for new facilities (33 1.2 Definitions of Key Concepts ............. 1-2
U.S.C. 1326(b)). Thefina rule establishes national : e THHGEIREIE e e
technol ogy-based performance regquirements applicable to the 131 Location ............ e 1-3
location, design, construction, and capacity of cooling water 132 BTA Standardsfor the Final Rule. .. 1-3
intake structures (CWI1S) at new facilities. Thefinal national | 14 Organization of the EA Report ........... 1-4
requi rements establish the best technol ogy available (BTA) References ...........c .. 1-6

to minimize the adverse environmental impact (AEI)

associated with the use of these structures. Means by which

CWIS cause AEI include impingement (where fish and other aquatic life are trapped on equipment at the entrance to CWIS)
and entrainment (where aguatic organisms, eggs, and larvae are taken into the cooling system, passed through the heat
exchanger, and then discharged back into the source water body).

The final rule applies to new greenfield and stand-alone facilities that use CWIS to withdraw water from waters of the U.S.
and that have or require a National Pollutant Discharge Elimination System (NPDES) permit.

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

1.1 Score oF THE FINAL RULE

The Economic Analysis of the Final Regulations Addressing Cooling Water Intake Sructures for New Facilities (EA)
assesses the economic impacts of the final section 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 awater of the
United States.

For thisfinal regulation, EPA divided new facilities into two groups:
» Electric generators: new facilities engaged in the generation of electricity using a steam electric prime mover; and
» Manufacturing facilities: new facilities engaged in a primary economic activity other than electricity generation.

EPA estimates that 83 new electric generators and 38 new manufacturing facilities will be subject to the final section 316(b)
New Facility Rule over the next 20 years.
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1.2 DEFINITIONS OF KEY CONCEPTS

This EA presents EPA’s analyses of costs, benefits, and potential economic impacts as aresult of the final section 316(b) rule.
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 section 316(b) and this regulation. This section defines these
key concepts.

» Cooling Water I ntake Structure (CWIS): The total physical structure and any associated constructed waterways
used to withdraw cooling water from waters of the U.S. The CWIS extends from the point at which water is
withdrawn from the water source up to, and including, the intake pumps.

»  Entrainment: The incorporation of al life stages of fish and shellfish with intake water flow entering and passing
through a CWIS and into a cooling water system.

» Impingement: The entrapment of all life stages of fish and shellfish 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 chemical transformation of materials or
substances into new products. Manufacturing facilities are classified under Standard Industrial Classification (SIC)
Codes 20 to 39 (U.S. DOL, 2001).

» New Facility: Any building, structure, facility, or installation that 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 this
rule; and has anew or modified CWIS.

»  Steam Electric Generator: A facility employing one or more generating units 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, 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 FINAL RULE

The final section 316(b) New Facility Rule establishes national requirements for BTA, based on a two-track approach, for
minimizing AEIl at CWIS at new facilities. Facilities are subject to the rule only if they meet the following criteria

» they use a CWISto 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 equal to or greater than two million gallons per day (MGD); and

» they use at least twenty-five percent of the water withdrawn for cooling purposes.
Based on size, Track | establishes uniform requirements. Track |1 allows for a site-specific study to demonstrate that
alternatives to the Track | requirements will reduce impingement mortality and entrainment for al life stages of fish and
shellfishto alevel of reduction comparable to the level the facility would achieve at the CWIS if Track | requirements were

met.

The following subsections discuss the role of location in the final section 316(b) New Facility Rule and present the specific
BTA standards required under the rule.

1-2
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1.3.1 Location

For costing purposes, EPA distinguishes between two types of water body: freshwater bodies and marine water bodies.
Freshwater bodies include freshwater rivers or streams, and lakes or reservoirs. Marine water bodies include tidal rivers or
estuaries, and oceans. For the purposes of thisrule, these water body types are defined as follows:

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

» Lakeor reservoir 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 or reservoirs 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 or reservoirs might be fed by rivers, streams, springs, and/or local precipitation. Flow-through reservoirs with
an average hydraulic retention time of seven days or less should be considered a freshwater river or stream.

» Tidal river meansthe most seaward reach of ariver or stream where the salinity is less 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 means all 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 is less 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).

1.3.2 BTA Standards for the Final Rule

The final section 316(b) New Facility Rule establishes technol ogy-based performance requirements, based on atwo-track
approach, that reflect BTA for minimizing AEI of aCWIS.

» Track |, the“fast track,” establishes national intake capacity (based on size) and velocity requirements, as well as
location- and capacity-based requirements to reduce intake flow below certain proportions of certain water bodies
(referred to as “ proportional -flow requirements”). It also requires the permit applicant to select and implement
design and construction technologies to minimize impingement mortality and entrainment of al life stages of fish
and shellfish.!

» Track |1, the “demonstration track,” allows permit applicants to conduct site-specific studies to demonstrate that
alternativesto the Track | requirements will achieve alevel of impingement mortality and entrainment reduction for
all stages of fish and shellfish at the CWIS comparable to the level of reduction that would be achieved under Track
I. Track Il also requires the applicant to meet the same proportional flow requirements that apply in Track I.

The main requirements of the final rule relate to (1) design intake flow, (2) design intake velocity, (3) other design and
construction technologies, and (4) additional requirements defined by the Director. The following subsections discuss these
four requirements.

a. Design intake flow

Intake flow refers to the volume of water that is withdrawn through the intake structure. The intake flow of aCWISisa
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 intake structure. Limiting the volume of the
water withdrawn from awater body can limit the potential for these organisms to be entrained.

! These design and construction technologies may be modified by the permit director in subsequent permits if the original design and
construction technologies do not meet the environmental goals of today’ s rule, or if such modifications are necessary because of the effects
of multiple intakes on the same water body, seasonal variations in the aquatic environment, or the presence of regional important,
threatened, or endangered species.
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Design intake flow standards restrict the maximum flow a facility may withdraw from awater body. The fina 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 annual flow or volume. Second, the final rule requires that
facilities with intake flows equal to or greater than 10 MGD reduce their flow to alevel commensurate with that achievable
with a closed-cycle recirculating cooling system (Track 1).

b. Design intake velocity

Vel ocity refersto the speed with which water isdrawn into a CWIS. Intake velocity is akey factor that affects the
impingement of fish and other aquatic biota. The fina rule requires that the design through-screen velocity must be less than
or equal to 0.5 ft/sec (Track I). 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.

c. Other design and construction technologies

In addition to design flow and velocity requirements, the final section 316(b) New Facility Rule requires implementation of
additional technologies that help reduce the impact on the aguatic environment. Such other design and construction
technol ogies include operational measures that minimize 1& E of fish, eggs, and larvae.

Examples of technologies that minimize 1& E include technol ogies such as fine mesh screens, intake traveling 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. 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. A facility with an intake
equal to or greater than 10 MGD must select design and construction technologies if certain conditions exist at the location of
the CWIS. A facility with an intake flow equal to 2 MGD and less than 10 MGD must select technol ogies to minimize
entrainment but only hasto install technologies to reduce impingement if certain conditions exist.

1.4 ORGANIZATION OF THE EA REPORT
The remaining chapters of this EA are organized as follows:

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

» Chapter 3: Profile of the Electric Power Industry presents a profile of the market in which affected electric
generators will operate.

» Chapter 4: Profile of Manufacturers presents profiles of the market in which affected manufacturing facilities will
operate.

» Chapter 5: Basdline Projections of New Facilities describes EPA’ s methodology 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 the Technical Development
Document (U.S. EPA, 2001) of this regulation and estimates the costs of compliance for each facility in scope of the
final rule. The chapter also presents facility compliance costs aggregated to the national level and provides
compliance cost estimates for six additional facility analyses.

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

» Chapter 8: Regulatory Flexibility Analysis presents EPA’s estimates of small business impacts from the final
section 316(b) New Facility Rule.

1-4
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»  Chapter 9: 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 addresses EPA’s compliance with
Executive Order 13132 on “Federalism,” Executive Order 13211 on “Actions Concerning Regulations that
Significantly Affect Energy Supply, Distribution, or Use,” and the Paperwork Reduction Act of 1995, and presents
the total socia cost of therule.

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

» Chapter 11: CWIS Impingement and Entrainment (I& E) Impacts and Potential Benefits presents a discussion of
environmental impacts resulting from the operation of CWIS and provides a qualitative assessment of potential
benefits from the final rule.

1-5
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Chap'rer' 2: The Section 316(b)
Tndustries and the Need for

Regulation

INTRODUCTION
CHAPTER CONTENTS

Overviean-o

Section 316(b) of the Clean Water Act (CWA) directs EPA to SVEVIEW-O-=3 €S
Regulation ...........................

assure that the location, design, construction, and capacity of

cooling water intake structures reflect the best technology 211 Section 316(b) Sectors ...........
available (BTA) for minimizing adverse environmental 212 New Facilities.................. 2-3
impact (AEI). Based on this statutory language, section 2.2 The Need for Section 316(b) Regulation . ... 2-5
316(b) is aready in effect and should be implemented with 221 The Need to Reduce Adverse

each NPDES permit issued to adirectly discharging facility. Environmental Impacts ........... 2-5
However, in the absence of regulations that establish ne Need 10 Aaa Kl

standards for BTA, section 316(b) has been applied Imperfections .................. 2-6
inconsistently, using a case-by-case approach for some References ................ ... ...t 2-8

industries and it has not been rigorously applied to many
other industries.

Thefinal section 316(b) New Facility Rule addresses section 316(b) by regulating new facilities that operate cooling water
intake structures (CWIS), are required to have a National 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.

2.1 OVERVIEW OF FACILITIES SUBJECT TO SECTION 316(B) REGULATION

The fina section 316(b) New Facility Rule applies to new greenfield and stand-alone facilities proposing to operate CWIS
that directly withdraw water from awater of the United States. Existing facilities operating CWIS, including facilities
proposing substantial additions or modifications to their operations, are not covered under this regulation. These existing
facilitieswill be addressed by a separate rule.

The following two subsections describe the section 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 characteristics is provided in Chapter 3: Profile of the Electric Power Industry and Chapter 4: Profile of

1 Only facilities that have a design intake flow of equal to or greater than two million gallons per day and that use at least twenty-five
percent of their intake flow for cooling purposes are regulated under the final section 316(b) New Facility Rule.

2-1



Section 316(b) EA Chapter 2 for New Facilities The Section 316(b) Industries and the Need for Regulation

Manufacturers. Anin-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 Section 316(b) Sectors

EPA identified two major sectors for analysisin support of this regulation: (1) steam electric generators; and (2)
manufacturing industries with substantial cooling water use. Through past section 316(b) regulatory efforts and EPA’s
effluent guidelines program, the Agency identified steam electric generators as the largest industrial users of cooling water.
The condensers that support the steam turbines in 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 Mgjor
Group 49) account for approximately 92.5 percent of total cooling water intake in the United States (see Table 2-1).

Beyond steam el ectric 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 Major Group 26); (2)
Chemicals and Allied Products (SIC Major Group 28); (3) Petroleum and Coal Products (SIC Major Group 29); and (4)
Primary Metals Industries (SIC Maor 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 intake in the United States.

Table 2-1: Cooling Water Intake by Sector

Cooling Water Intake Flow®
Sector? (SIC Code) e JrrmrTnnsnnsse s

Billion Gal./Yr. | Percentof Total | Cumulative Percent

Steam Electric Utility Power Producers (49) 70,000 90.9% ! 90.9%

Additional 14 Categories’

& Thetableis based on reported primary SIC codes.

P Data on 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. 1982 was the last year in which the Census of Manufactures reported cooling water use.

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

Source:  U.S DOC, 1982; U.S DOE, 1995; U.S DOE, 1996.

The six sectorsidentified for analysis comprise a substantial portion of al U.S. industries. Asshownin Table 2-2, the six
sectors combined account for almost 50,000 facilities, 3 million employees, and more than $1.5 trillion in sales and $150
billion in payroll. The four manufacturing sectors alone account for approximately 25 percent of total U.S. manufacturing
sales and 13 percent of manufacturing employment. While existing facilities are not subject to the final section 316(b) New
Facility Rule, construction of new facilities subject to the ruleis most likely to occur in the same sectors. The economic
characteristics of these sectors are therefore rel evant to assessing potential economic impacts on facilities subject to the fina
rule.
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Table 2-2: Summary 1997 Economic Data for Major Industry Sectors Subject to Section 316(b) Regulation:
Facilities, Employment, Estimated Revenue, and Payroll (in Millions of 2000 Dollars®)
Sstor (50 mbed  emomen  Swmais o
: ($ millions)
UtlitesandNonutilities(@®) | 2306 | @76 | 50o4 | 56593 |
Peper and Allied Products(26) | 6509 i 68790 i 174p%2 | 25952 |
Chemicaisand Allied Products(28) & 12400 i 843469 i 430792 i 40874
Petroleumand Codl Products(29) | 218 i 106863 i 228518 | 7176 |
Primary Metals (33) 6,559 692,943 185,344 25,836
All Section 316(b) Sectors 49,911 3,111,840 1,589,590 156,431
TodUSMatecurng ST TemeT | agsier 1 ez |
et of Yo U Mot IR 24.6% 16.0%

@ Dollar values adjusted from 1997 to 2000 using Producer Price Indexes (BLS, 2000).
® Only the four section 316(b) manufacturing sectors (26, 28, 29, and 33) are included in the percentage. SIC 49 is not part of total
U.S. manufacturing.

Source: U.S DOC, 1997.

2.1.2 New Facilities

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

a. New steam electric generators
EPA determined the number of new steam electric generators subject to the final section 316(b) New Facility Rule using the
following approach:

» EPA determined total steam electric capacity additions for the 2001 to 2020 analysis period using forecasts from the
Energy Information Administration’s (EIA) Annual Energy Outlook 2001 (U.S. DOE, 2000).

» EPA estimated the share of total combined-cycle and coal capacity additions that will be built at new greenfield and
stand-alone facilities (as opposed to existing facilities) using the February 2001 version of the NEWGen database
(RDI, 2001).

» EPA estimated the total number of new facilities (in scope and out of scope of this rul€) using average facility sizes
from the NEWGen database and EIA’s electric generator databases (U.S. DOE, 1998a and 1998b).

»  EPA determined the number of new facilities subject to the final section 316(b) New Facility Rule using information
on the in-scope rate from state permitting authorities (for combined-cycle facilities) and the section 316(b) Industry
Survey (for coal facilities) (U.S. EPA, 2000).

This approach resulted in an estimate of 83 new steam electric generators over the next 20 years that meet the new facility
criteria specified by thisrule.
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b. New manufacturing facilities
The Agency estimated the number of new manufacturing facilities subject to the final section 316(b) New Facility Rule using
atwo-step approach:

» EPA first estimated the total number of new facilities in each manufacturing sector known to be a significant user of
cooling water.? This determination was made using industry-specific growth rates and assumptions about the share
of growth that would be met by new facilities (as opposed to expansions at existing facilities).

»  EPA then used results from the section 316(b) Industry Survey to determine how many of the new facilitiesin each
industry sector would be subject to the final section 316(b) New Facility Rule.

Based on this approach, EPA estimated that atotal of 38 new manufacturing facilities in scope of the final section 316(b)
New Facility Rule will begin operation during the next 20 years. Of the 38 facilities, 22 are chemical facilities, ten are stedl
facilities, two are petroleum refineries, two are paper mills, and two are aluminum facilities.

Table 2-3 presents the estimated number of new in-scope facilities by major sector and SIC code.

Table 2-3: Projected Number of In-Scope Facilities
: ' Projected Number of New Facilities Over
SCCode | SIC Description e DY ]
i : Total : In-Scope I
Electric Generators
SIC 49 Electric Generators 276 83
Manufacturing Facilities
SIC26PaperandAII|edProducts .................... e — P
SIC28ChemlcalsandAllledProducts .................. 5 82 .................. S
SIC29PetroleumReflnlngandRelatedIndustn&s .................... e —— P
SIC33Pr|maryMetaIs|ndustr|es ........................................
......... SIC331BIastFurnacesandBascSteelProducts7810
......... SIC333PrlmaryAIummumAIummumRoIImgand162
SIC 335 : Drawing and Other Nonferrous Metals

TotalManufacturmg ................. ;s 80 .................. S
Total ' '

Source:  U.S EPA analysis, 2001.

EPA also consulted with industry associations and experts. |nformation obtained from these sources was generally consistent
with the calculated estimates.

2 EPA identified significant users of cooling water at the 4-digit Standard Industrial Classification (SIC) code level, based on
information from the section 316(b) Industry Survey.
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2.2 THE NEED FOR SECTION 316(B) REGULATION

Section 316(b) provides that any standard established to address impacts from CWIS “shall require that the location, design,
construction, and capacity of cooling water intake structures reflect the best technology available (BTA) for minimizing
adverse environmental impact.” To date, no national standard for BTA that will minimize adverse environmental impact
(AEI) from CWIS has been established. Asaresult, many CWIS have been constructed on sensitive aquatic systems with
capacities and designs that cause damage to the water bodies from which they withdraw water.

Several factors drive the need for this final section 316(b) rule. Each of these factorsis discussed in the following
subsections.

2.2.1 The Need to Reduce Adverse Environmental Impacts

Adverse environmental impacts occur when facilities impinge aquatic organisms on their CWIS' intake screens, entrain them
within their cooling system, or otherwise negatively affect habitats that support aguatic species. Exposure of agquatic
organisms to impingement and entrainment (1& E) depends on the location, design, construction, capacity, and operation of a
facility’s CWIS (U.S. EPA, 1976; SAIC, 1994; SAIC, 1996). The regulatory goals of section 316(b) include the following:

» ensure that the location, design, construction, and capacity of afacility’s CWIS reflect best technology available for
minimizing adverse environmental impact;

»  protect individuals, populations, and communities of aguatic organisms from harm (reduced viability or increased
mortality) due to the physical and chemical stresses of 1& E; and

»  protect aquatic organisms and habitat that 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 CWIS' intake screens by the velocity of the intake flow. Fish may die or
beinjured as aresult 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, such as eggs and larvae, are entrained when they pass through a plant’s condenser cooling system. Damage
can result from (1) 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 toxemiainduced by the addition
of anti-fouling agents such as chlorine. Mortality of entrained organismsis usually high.

c. Minimizing AET

Review of the available literature and section 316(b) demonstration studies obtained from NPDES permit files has identified
numerous documented cases of impacts associated with |& E and the effects of I& E on individual organisms and on
populations of agquatic organisms. For example, specific losses attributed to individual steam electric generating plants
include annual losses of 3 to 4 billion larvae, equivalent to 23 million adult fish and shellfish,® 23 tons of fish and shellfish of
recreational, commercial, or forage value lost each year,* and 1 million fish lost during a three-week study period.®> The
yearly loss of hillions of individuals is not the only problem. Often, there are impacts to populations aswell. For example,
studies of Hudson River fish populations predicted year-class reductions of up to 20 percent for striped bass, 25 percent for

3 Brunswick Nuclear Steam Electric Generating Plant (U.S. EPA, Region IV, 1979).
4 Crystal River Power Plant (U.S. EPA, Region 1V, 1986).

5 D.C. Cook Nuclear Power Plant (Thurber, 1985)
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bay anchovy, and 43 percent for Atlantic tom cod, even without assuming 100 percent mortality of entrained organisms.® 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 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 a decline in finfish species of recreational, commercial, and ecological importance? 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 reduction in finfish abundance based on atime series-intervention
model. These impacts were associated with both |& 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 a loss of 30,885 pounds of
adult tautog, 20,146 pounds of adult windowpane, and 96,507 pounds of adult winter flounder. In contrast, species
abundance trends were relatively stable in coastal areas and portions of Narragansett Bay that are not influenced by the
Brayton Point CWIS.

< 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, California. 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.®

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 a4l percent mortality rate for fish (primarily northern anchovy, queenfish, and white croaker) entrained
by intake water at SONGS. In anormal 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 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 genera, and the Clean Water Act and the section 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 section 316(b) facilities impose environmental harm or costs on the environment and on other parties (sometimes
referred to asthird 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,

% Bowline Point, Indian Point 2 & 3, and Roseton Steam Electric Generating Stations (ConEd, 2000).
" Brunswick Nuclear Steam Electric Generating Plant (U.S. EPA, Region IV, 1979).
8 Brayton Point Station (Gibson, 1996).

9 San Onofre Nuclear Generating Station (SAIC, 1993).
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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 allocation of economic resources to production activities, and, as aresult, a
less than optimal mix and quantity of goods and services, when external costs are not accounted for in the production and
pricing decisions of the section 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 AEI is not random among the U.S. population but instead is concentrated among certain population subgroups
based on socio-economic or other demographic characteristics, then the uncompensated environmental externalities may
produce undesirable transfers of economic welfare among subgroups of the population.

The goal of environmental legidlation and subsequent implementing actions, such as the section 316(b) regulation that is the
subject of thisanalysis, isto correct environmental externalities by requiring the responsible parties to reduce their actions
causing environmental damage. Congress, in enacting the authorizing legislation, and EPA, in promulgating the
implementing regulations, act on behalf of society to minimize environmental impacts (i.e., achieve alower level of 1&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.

Requiring facilities to minimize their environmental impacts by reducing levels of I& E (i.e., reducing 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 compliance is not in its best financial interest and will cease the AEI-generating
activities.

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 CWIS
have been documented since the first attempt at section 316(b) regulation in the late 1970s, implementation of section 316(b)
to date has failed to address the market imperfections associated with CWIS effectively.
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Profile of the Electric Power Industry

Chap‘rer 3: Profile of the Electric

Power Industr'y

INTRODUCTION

This profile compiles and analyzes economic and financial
data for 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 section 316(b) New Facility Rule. While this
profile does not specifically address new electric
generating facilities subject to the rule, the information
presented is nevertheless relevant to new facilities asit
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 profile is not intended to duplicate those efforts.
Rather, this profile compiles, summarizes, and presents
those industry data that are important in the context of the
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section 316(b) New Facility Rule. For more information on general concepts, trends, and developmentsin 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 profileis 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 section 316(b) facilities. The existing electric generation profile isimportant for a
number of reasons. First, existing facilities represent the economic and financial market into which new electric
generators will be entering. Second, characteristics of existing coal facilities, and proposed combined-cycle facilities
were used to develop the characteristics of the model coal and combined-cycle facilities for the final section 316(b)
New Facility Rule. Thefinal rule regulates new facilities that require a National Pollutant Discharge Elimination
System (NPDES) permit, use a CWIS that withdraws cooling water from awater of the United States, and meet the
MGD and percentage of water thresholds established in the rule. This section provides information on the economic,
and financial, and cooling water use characteristics of existing facilities with a CWIS and an NPDES permit.! The
application of the new facility rule is described in section 125.81 of therule.

! Note that this profile section includes existing facilities that do not meet the MGD and percentage of water thresholds established in

therule.
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»  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.

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):2

» 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 as the 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 relies on 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 subject to section 316(b) . The remainder
of this profile will focus on the generation sector of the industry.

3.1.2 Prime Movers

Electric power plants use avariety of prime movers to generate electricity. Thetype 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 sourceto 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 baseload units that are run continuously to serve the
minimum load required by the system. Steam electric units generate the majority of electricity produced at power
plantsinthe U.S.

» Gas Combustion Turbine: Gas turbine units burn a combination of natural gas and distillate oil in ahigh
pressure chamber to produce hot gases that are passed directly through the turbine. Units with this prime mover are
generaly less than 100 megawattsin size, less efficient than steam turbines, and used for peakload operation

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

3 Theterms “plant” and “facility” are used interchangeably throughout this profile.
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serving the highest daily, weekly, or seasonal loads. Gas turbine units have quick startup times and can be installed
at avariety of site locations, making them ideal for peak, emergency, and reserve-power requirements.

» 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 cylindersin which fuel is
combusted to drive a generator. These units are generally about 5 megawatts in size, can be installed on short notice,
and can begin producing electricity almost instantaneously. Like gas turbines, internal combustion units are
generally used only for peak loads.

» 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 existing utility and nonutility power plants by prime mover. Thistableincludes al
plants that have at |east one non-retired unit and that submitted Forms EIA-860A (Annual Electric Generator Report -
Utilities) or EIA-860B (Annua Electric Generator Report - Nonutilities) in 1998. For the purpose of this analysis, plants
were classified as “ steam turbine” or “combined-cycle’ if they have at least one generating unit of that type. Plantsthat do
not have any steam electric units, 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 Existing Utility and Nonutility Plants by Prime Mover, 1998

Utility® Nonutility®
Prlme M over .................................................................................................
Number of Plants Number of Plants
Steam Turbine 823 768

2 See definition of utility and nonutility in Section 3.1.3.
Source:  U.S DOE, 1998a; U.S. DOE, 1998b.

Only prime movers with a steam electric generating cycle use substantial amounts of cooling water. These generatorsinclude
steam turbines and combined-cycle technologies. Asaresult, the analysisin support of the section 316(b) New Facility Rule
focuses on generating plants with a steam electric prime mover. This profile will, therefore, differentiate between steam
electric and other prime movers.
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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” refersto the regulated owner/operator of the transmission system only.
“Distribution utility” refersto 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
adesignated 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.

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. An individual corporation isasingle 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 10U isto produce areturn for itsinvestors. |0OUs are entities with designated franchise
areas. They are required to charge reasonable and comparabl e prices to similar classifications of consumers and give
consumers access to services under similar conditions. Most IOUs engage in all three activities: generation, transmission, and
distribution. 1n 1998, I0Us operated 1,607 facilities, which accounted for approximately 75 percent of all U.S. electric
generation capacity (U.S. DOE, 19984).

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. This profile also includes federally-owned facilities in this category. Most municipal
utilities are nongenerators engaging solely in the purchase of wholesale electricity for resale and distribution. The larger
municipal utilities, aswell 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. In 1998, publicly-owned utilities operated 1,236 facilities and accounted for approximately 21 percent
of al U.S. electric generation capacity (U.S. DOE, 1998a).

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 (U.S. DOE, 1998a).
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Figure 3-1 presents the number of generating facilities and their capacity in 1998 by type of ownership. The horizontal axis
also presents the percentage of the U.S. total that each type represents. Thisfigureis based on datafor al plants that have at
least 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 (1,993, or about 40 percent), but only represent 12 percent of total U.S.
generating capacity. Investor-owned utilities operate the second largest number of facilities, 1,607, and generate 66 percent
of total U.S. capacity.

Figure 3-1: Distribution of Facilities and Capacity * by Ownership Type, 1998

Nonutilities
W Capacity
(GW)
Cooperative
Utilities
= Number of
Publicly Owned Facilities
549 GW
Investor Owned

1 T T T T T T 1
0% 10% 20% 30% 40% 50% 60% 70%

& Capacity isameasure of agenerating unit’s ability to produce electricity. Capacity is defined as the
designed full-load continuous output rating for an electric generating unit.

Source:  U.S DOE, 1998a; U.S DOE, 1998b; U.S DOE, 1998c.

Plants owned and operated by utilities and nonutilities may be affected differently by the section 316(b) New Facility Rule
due to differing competitive roles in the market. Much of the following discussion therefore differentiates between these two
groups.

3.2 DOMESTIC PRODUCTION

This section presents an overview of U.S. generating capacity and electricity generation. Subsection 3.2.1 provides dataon
capacity, 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.
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3.2.1 Generating Capacity®

Utilities own and operate the majority of the
generating capacity in the United States (87 percent).
Nonutilities owned only 13 percent of the total
capacity in 1998 and produced less than 12 percent of
the electricity in the country (U.S. DOE, 1999b).
Nonutility capacity and generation have increased
substantially in the past few years, however, since
passage of legislation aimed at increasing
competition in the industry. Nonutility capacity has
increased by 103 percent between 1991 and 1998,
compared with the decrease in utility capacity of one
percent over the same time period.®

Figure 3-2 shows the growth in utility and nonutility
capacity from 1991 to 1998. The growth in nonutility
capacity, combined with a slight decreasein utility
capacity, has resulted in amodest growth in total
generating capacity.

CAPACITY/CAPABILITY

Therating of a generating unit isameasure 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 isthe 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

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

4 The numbers presented in this section are capability for utilities and capacity for nonutilities (see text box for the difference
between these two measures). For convenience purposes, this section will refer to both measures as* capacity.”

5 More accurate data were available starting in 1991, therefore, 1991 was selected asthe initial year for trends analysis.
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3.2.2 Electricity Generation

Total net electricity generation in the U.S. for 1998
was 3,618 hillion 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 utilitiesincreased by only 14 percent (U.S. DOE,

1999b). 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.

power plant.

MEASURES OF GENERATION

The production of electricity isreferred to as generation and is measured
inkilowatthours (kWh). Generation can be measured as:

Gross generation: Thetotal amount of power produced by an electric

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

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

ENEQY [ UUIEES e NONULHIES g [ L

Source 1991 1998 | 9% Change 1991 1998 i % Change 1991 1998 % Change
Coal 1551 i 1,807 17% 39 68 73% 1,590 1,876 18%
‘Hydropower | 280 | 304 | o | 6 | u 134% | 286 | 319 | 1% |
Nudear | 613 | 674 | 0% | 0o o i o | 613 | 674 | 1% |
Peroleum | m o100 % | g | A 24% | e | 27 L % |
Gas | 264 | 300 | e | 27 | 20 | g% | 31 | 550 | 40% |
Reewable® | 10 | 7 2w | 57 | 6 | 5% | & B e |
Total 2830 i 3212 14% 238 406 71% 3,067 3,618 18%

& 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.
P Renewablesinclude solar, wind, wood, biomass, and geothermal energy sources.

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

Asshownin Table 3-2, coa 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 between 1991 and 1998 with the passage of legislation
aimed at increasing competition in the industry. Nonutility hydroelectric generation grew the fastest among the energy source
categories, increasing 134 percent between 1991 and 1998. Generation from petroleum-fired facilities also increased
substantially, with a 124 percent increase in generation between 1991 and 1998.
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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 billion kWh of electricity generated by coal-fired plants. This represents approximately 56 percent of total
utility generation, and 50% of total generation. The remaining 2 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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Source: U.S DOE,1999a; U.S DOE,1999b.

The section 316(b) New Facility Rule 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 isacommodity that cannot be stored or easily transported over long distances. As aresult, the geographic
distribution of power plantsis of primary importance to ensure areliable 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., from the east coast to east of the Missouri
River;

» the Western Interconnected System, west of the Missouri River, including the Southwest and areas west of the Rocky
Mountains; and

» the Texas Interconnected System, the smallest of the three, consisting of the majority of Texas.
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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.

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 refersto 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. Theseregional 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 v

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

Source:  EIA, 1996.

The section 316(b) New Facility Rule may affect plants located in different NERC regions differently. Economic
characteristics of new facilities affected by the section 316(b) New Facility Rule are likely to vary across regions by fuel mix,
and the costs of fuel, transportation, labor, and construction. Baseline differences in economic characteristics across regions
may influence the impact of the section 316(b) New Facility Rule on profitability, electricity prices, and other impact
measures. However, as discussed in Chapter 9: Other Economic Analyses, the section 316(b) New Facility Rule will have

little or no impact on electricity pricesin a particular region since relatively few new plantsin any region incur costs under
therule.

3-10



Section 316(b) EA Chapter 3 for New Facilities

P

rofile of the Electric Power Industry

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-Continent 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), yet these utilities are generally larger and account for 23 percent of the industry’ s total

generating capacity.

Table 3-3: Distribution of Existing Generation Utilities, Utility Plants, and Capacity by NERC Region, 1998

Generation Utilities Utility Plants Capacity
NERC Regign [t oo g o
Number % of Total Number i % of Total Total MW : % of Total

6% 166 ‘ 5% 1,925 : 0%

‘ 11% 283 9% 110,039 15%

._ 3% 106 ‘ 3% 55,890 8%

._ 2% 63 ‘ 2% 38,667 5%

HI 3 0% 16 ‘ 1% 1,580 0%
MAAC 21 2% 121 ‘ 4% 56,824 8%
MAIN 62 % 196 ‘ 6% 52,916 %
MAPP 211 . 24% 398 13% 35,737 . 5%

Source:  U.S. DOE, 1998a.

728,782
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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 nonutility plants, 592, and accounts for the largest
share of total nonutility capacity, 28 percent.

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

Nonutility Plants Capacity
NERC Region i H

Unknown

Total 1,993 P 100% 98,352 100%

Source:  U.S DOE, 1998a; U.S DOE, 1998b.

3.3 EXIsTING PLANTS WITH CWIS AND NPDES PERMIT

Section 316(b) of the Clean Water Act applies to a point source facility uses or proposes to use a cooling water intake
structure water that directly withdraws cooling water from awater 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 el ectric 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 section 316(b) New
Facility Ruleif 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
section 316(b) plants.”

® The section 316(b) New Facility Rule appliesin part to new facilities that have a design intake flow of at least 2 MGD and use 25
percent of their water for cooling water purposes. Some of the facilities discussed in this section may not meet both of these criteria.
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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 section 316(b) facilities with respect to the entity that owns them.
Utilities are classified into investor-owned utilities, rural electric cooperatives, municipalities, and other publicly-
owned utilities (see Section 3.1.3). This differentiation isimportant because EPA has separately considered impacts
on governments in its regulatory development (see Chapter 9: Other Economic Analyses for the analysis of
government impacts of the section 316(b) New Facility Rule). 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 as a result of industry deregulation (“former utility plants’).
Differentiation between these two types of nonutilities isimportant because of their different economic and

operational characteristics.

» Ownershipsize

This section presents information on the Small Business
Administration (SBA) entity size of the owners of existing
section 316(b) facilities. EPA has considered economic
impacts on small entities when developing this regulation
(see Chapter 8: Regulatory Flexibility Analysiss SBREFA
for the small entity analysis of new facilities subject to the
section 316(b) New Facility Rule).

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

»  Geographic distribution: This section discusses plants
by NERC region. The geographic distribution of
facilitiesisimportant because a high concentration of
facilities with costs under aregulation could lead to
impacts on aregional 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 aresult of the
regulation.

»  Water body and cooling system type: This section

WATER USE BY STEAM ELECTRIC
POWER PLANTS

Steam electric generating plants are the single largest

oy = <o =\ od-Stof
austriarus or-wal U e0-otales:

» steam électric 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

b ossi|-fuel steam plants accounted fo percent or tne
total water use by the power industry;

» nuclear steam plants and geothermal 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

presents information on the type of water body from which existing section 316(b) facilities draw their cooling water
and the type of cooling system they operate. Cooling systems can be either once-through or recirculating systems.”
Plants with once-through cooling water systems withdraw between 70 and 98 percent more water than those with

recirculating systems.

7 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.
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3.3.1 Existing Section 316(b) Utility Plants

EPA identified steam electric prime movers that require cooling water using information from the EIA data collection U.S.
DOE, 1998a.2 These prime movers include:

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 Coa 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 v v v v v v v v

Using thislist of steam electric prime movers and U.S. DOE, 1998a information on the reported operating status of units,
EPA identified 871 facilities that have at least one generating unit with a steam electric prime mover. Additional information
from the section 316(b) Industry Surveys was used to determine that 618 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 provides information for the industry as awhole, for the steam electric part of the
industry, and for the part of the industry potentially affected by the section 316(b) New Facility Rule.

Table 3-5: Number of Existing Utilities, Utility Plants, Units, and Capacity, 1998

i Steam Electric with CWIS

Total® Steam Ezsiile’ and NPDES Permit®
Number % of Total Number % of Total
Utilities 866 i 312 i 3% i 202 i

Nameplate Capacity (MW) 728782 | 562117 : 7% | 498331 68%

2 Includes only generating capacity not permanently shut down or sold to nonutilities.
b Utilities and plants are listed as steam electric if they have at |east one steam electric unit.
¢ The number of plants, units, and capacity was sample weighted to account for survey non-respondents.

Source:  U.S EPA, 2000; U.S DOE, 1998a.

Table 3-5 shows that the 871 steam electric plants account for only 29 percent of al plants but for 77 percent of al capacity.
The 618 plants that withdraw cooling water from awater of the United States and hold an NPDES permit represent 20 percent
of al plants, are owned by 23 percent of all utilities, and account for approximately 68 percent of reported utility generation
capacity. Theremainder of this section will focus on the 618 utility plants that withdraw from awater of the United States
and hold an NPDES permit.

8 U.S. DOE, 1998a (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 initial commercial operation; operating status; cooling
water source, and NERC region.
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a. Ownership type

Table 3-6 shows the distribution of the 202 utilities that own the 618 existing section 316(b) plants, as well as the total
generating capacity of these entities, by type of ownership. The table also shows the total number of plants, utilities, and
capacity by type of ownership. Utilities can be divided into three major ownership categories: investor-owned utilities,
publicly-owned utilities (including municipalities, political subdivision, and federal and state-owned utilities), and rural
electric cooperatives. Table 3-6 shows that 30 percent of plants operated by investor-owned utilities have a CWIS and an
NPDES permit. These 480 facilities account for 78 percent of all existing plants with a CWIS and an NPDES permit.? In
contrast, the percentage of al plants that have a CWIS and an NPDES permit is much lower for the other ownership types: 17
percent for rural electric cooperatives, eight 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)
i Utilitieswith Plants . -
Owner ship Total | with CWIS and Total PIantstwFt)rIlD(EZggISand i Capac:;valxélltDi:EngIS
Type Number NPDES Number Total | an
of P g of P g Capacity
Utilities i Number | % of Total Plants Number i % of Total POMW % of Total
Investor- 168 119 71% 1,607 480 30% 549,439 | 422,427 77%
Owned
Coop 68 21 31% 199 3 17% 25860 | 14,435 56%
Municipal 566 51 W% 842 65 8% 43574 | 16,995 39%
Other Public 64 | 11 i 1% 394 i 39 i 10% 109,909 | 44473 | 40%
Total 866 | 202 i 23% 3042 618 | 20% 728,782 | 498331 |  68%

2 Numbers may not add up to totals due to independent rounding.
® The number of plants and capacity was sample weighted to account for survey non-respondents.

Source:  U.S DOE, 1999¢c; U.S DOE, 1998a; U.S DOE, 1998c.

b. Ownership size

EPA used the Small Business Administration (SBA) small entity size standards for SIC code 4911 (electric output of four
million megawatt hours or less per year) 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 66 of the 202
utilities with existing section 316(b) plants, or 33 percent, may be small. The size distribution varies considerably by
ownership type: only nine percent of al other public utilities and ten percent of all investor-owned utilities with existing
section 316(b) plants may be small, compared to 88 percent of al municipalities. The sameistrue on the plant level: only
three percent of the 480 existing section 316(b) plants operated by an investor-owned utility are owned by a small entity. The

¢ Four-hundred and eighty Investor Owned Plants divided by 618 total plants equals about 78 percent.

10 SBA defines “small business” as afirm with an annual electricity output of four million MWh or less and “small governmental
jurisdictions’ as governments of cities, counties, towns, school districts, or special districts with a population of |ess than 50,000 people.
Information on the population of al municipal utilities was not readily available for all municipalities. EPA therefore used the small
business standard for all utilities.
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corresponding percentages for municipalities, other publicly owned utilities, and electric cooperatives are 78 percent, three
percent, and 24 percent, respectively.™

Table 3-7 also shows the percentage of al small utilitiesand all plants owned by small utilities that comprise the

“section 316(b)” part of theindustry. Sixty-six, or 10 percent, of all 679 small utilities operate existing section 316(b) plants.
At the plant level, between one percent (other public) and eight percent (investor-owned) of small utility plants have CWIS
and NPDES permits.

Table 3-7: Existing Small Utilities and Utility Plants by Ownership Type, 1998

T s ISV FRES R | S
Type Total Small % Small Total Small % Small NPDSET?‘;TOH
Utilities
Investor-Owned 168 50 30% 119 12 10% 24%
Coop 68 50 74% 21 16%
Municipal 566 555 98% 51 : . 8%
Other Public 64 . 24 : 38% 11 4%
Total 866 679 78% 202 10%
Plants
Investor-Owned 1,607 203 13% 480 8%
goop 199 o M5 i s |88 i 8 i M ] &%

Municipal 842 773 92% 65 7%
Other Public 394 69 18% 39 1%
Total 3,042 1,190 39% 618 76 11% 6%

& Numbers may not add up to totals due to independent rounding.
® The number of plants was sample weighted to account for survey non-respondents.

Source:  U.S SBA, 2000; U.S. DOE, 2000d; U.S DOE, 1999c; U.S. DOE, 1998a; U.S DOE, 1998c.

1 Note that for investor-owned utilities, the small business determination is generally made at the holding company level. Holding
company information was not available for all investor-owned utilities. The small business determination was therefore made at the utility
level. Thisapproach will overstate the number of investor-owned utilities and their plants that are classified as small.
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c. Plant size

EPA also analyzed the steam el ectric facilities with a CWIS and an NPDES permit with respect to their generating capacity.
Of the 618 plants, 282 (46 percent) have atotal nameplate capacity of 500 megawatts or less, and 422 (68 percent) have a
total capacity of 1,000 megawatts or less. Figure 3-5 presents the distribution of existing utility plants with a CWIS and an
NPDES permit by plant size.

Figure 3-5: Number of Existing Utility Plants with CWIS and NPDES Permit by
Plant Size (in MW), 1998 °*

& Numbers may not add up to totals due to independent rounding.
® The number of plants was sample weighted to account for survey non-respondents.

Source:  U.S EPA, 2000; U.S. DOE, 1998a.
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d. Geographic distribution

Table 3-8 shows the distribution of existing section 316(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 all plants that they represent. Excluding Alaska, which only has one utility plant with a
CWIS and an NPDES permit, the percentage of existing section 316(b) facilities ranges from six percent in the Western
Systems Coordinating Council (WSCC) to 56 percent in the Electric Reliability Council of Texas (ERCOT). The East
Central Area Reliability Coordination Agreement (ECAR) has the highest absolute number of existing section 316(b)
facilities with 116, or 41 percent of all facilities, followed by the Southeastern Electric Reliability Council (SERC) with 111
facilities, or 35 percent of all facilities.

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

Plantswith CWIS and NPDES Per mit2°

NERC Region Total Number of Plants : ... @@
Number % of Total
KnSass =S AR 2 N SO
e AR Ca A s N A ] I
ERCOT 106 59 : 56% I

& Numbers may not add up to totals due to independent rounding.
P The number of plants was sample weighted to account for survey non-respondents.

Source:  U.S EPA, 2000; U.S DOE, 1998a.
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e. Water body 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 (331, or 54 percent). The next most frequent water body types are lakes or reservoirs with 166 plants (27 percent) and
estuaries or tidal rivers with 97 plants (16 percent). The table also shows that most of these plants, 404 or 65 percent, employ
a once-through cooling system. Of the plants that withdraw from an estuary, the most sensitive type of water body, only six
percent use arecirculating system while 87 percent have a once-through system. In contrast, a combined 29 percent (147 out
of 504 plants) of plants located on freshwater rivers, lakes or reservoirs, and multiple freshwater bodies of water have a
recirculating system.

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

Cooling System Type

Water Recir culating Once-Through Combination Other Unknown
- s SR e S
L L% of | L% of | L opof | { % of | . opof | Total”

Total © i Total i © i Total i % i Total i Total

Estuary/
Tidal River

6 6% : 8 i 8% : 6 i 6% : 1 i 1% i 0 i 0% i o

Lake/

Multiple
Freshwater

Other/
Unknown

Total L 404
y

& The number of plants was sample weighted to account for survey non-respondents.
® Numbers may not add up to totals due to independent rounding.

Source:  U.S EPA, 2000; U.S DOE, 1998a.
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3.3.2 Existing Section 316(b) Nonutility Plants

EPA identified nonutility steam electric prime movers that require cooling water using information from the EIA data
collection Forms EIA-860B* and EIA-867.2 These prime moversinclude:

»  Geothermal Binary (GB)

»  Steam Turbine — Fluidized Bed Combustion (SF)
»  Solar — Photovoltaic (SO)

»  Steam Turbine (ST)

In addition, prime movers that are part of a combined-cycle unit were classified as steam electric.

U.S. DOE, 1998b includes 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 section 316(b) nonutilities focuses on those nonutility facilities that generate electricity astheir primary
line of business.** Manufacturing facilities with industrial boilers are included in the industry profilesin Chapter 4: Profile of
Manufacturers.

Using theidentified list of steam electric prime movers, and U.S. DOE, 1998b information on the reported operating status of
generating units, EPA identified 449 facilities that have at least one generating unit with a steam electric prime mover.
Additional information from the section 316(b) Industry Survey determined that 62 of the 449 facilities operate a CWIS and
hold an NPDES permit. Table 3-10 provides information on the number of parent entities, nonutility plants, and generating
units, and their generating capacity in 1998. Thetable providesinformation for the industry as awhole, for the steam electric
part of the industry, and for the “section 316(b)” part of the industry.

Table 3-10: Number of Nonutilities, Nonutility Plants, Units, and Capacity, 1998

s s A e

| Total Steam Electric i Nonutilitieswith CWISand NPDES Permit® |
Total ] P ] ]

: Nonutilities ]

Parent Entities 1485 i 385 39 10%

Namepl ate Capacity (MW)

@ Includes only nonutility plants generating electricity astheir primary line of business.
® The number of plants, units, and capacity was sample weighted to account for survey non-respondents.

Source:  U.S EPA, 2000; U.S. DOE, 1998b.

2 U.S. DOE, 1998b (Annual Nonutility Electric Generator Report) isthe equivalent of U.S. DOE, 1998afor 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.

3 Form EIA-867 (Annual Nonutility Power Producer Report) is the predecessor of U.S. DOE, 1998b. Form EIA-867 contained
similar, but more detailed, information to U.S. DOE, 1998b 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 section 316(b) Industry Survey and this
analysis.

14 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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a. Ownership type
Nonutility power producers that generate electricity astheir main line of businessfall into two different categories: “original
nonutility plants’ and “former utility plants.”

< Original nonutility plants

For the purposes of thisanalysis, 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 section 316(b) Industry Survey.
This profile further differentiates original nonutility plants by their primary Standard Industrial Classification (SIC) code, as
reported in the section 316(b) Industry Survey. 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

v v v v v

< 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 U.S. DOE, 1998b by their plant code.’®

5 Plants formerly owned by aregulated utility 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.
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Table 3-11 showsthat original nonutilities account for the vast mgjority of plants (1,944 out of 1,993, or 98 percent). Only
49 out of the 1,993 nonutility plants, or two percent, were formerly owned by utilities. However, these 49 facilities account
for almost 24 percent of all nonutility generating capacity (23,232 MW divided by 98,352 MW). Sixty-two of the 1,993
nonutility plants operate a CWIS and hold an NPDES permit. Most of these section 316(b) facilities (38, or 61 percent) are
original nonutility plants. Only 24 of the 62 section 316(b) nonutility plants are former utility plants, but they account for
almost 90 percent of all section 316(b) nonutility capacity (20,476 MW divided by 22,765 MW).

The table also shows that only one percent of al original nonutility plants have a CWIS and an NPDES permit,*® compared to
49 percent of al former utility plants.

& Numbers may not add up to totals due to independent rounding.
® The number of plants and capacity was sample weighted to account for survey non-respondents.

Source: U.S EPA, 2000; U.S. DOE, 1998b.

Table 3-11: Existing Nonutility Firms, Plants, and Capacity by SIC Code, 1998°
Firms Plants Capacny (MW)
Firmswith Plantswith Plantswith CWIS Capacity with CWIS
SIC Code Total i CWISand NPDES’ Total and NPDESb : and NPDESb
- N, B OmEHO e O EDEOo0E000 Total Heemeeneesseensenneenneeqesensennsenneenneed
Number ! : Number . : :
of Firms Number % of Total of Plants Number i G capadty MW Ko
: P 5 Total Total
Original Nonuhlmes
4911 10 BT 1,203
4931 4 7 521
4939 P2 2 . 83 .
""""""""""" 1,463° e 2% 1,944 e 1% 75,120 i 3%
4953 5 7 259
4961 1 1 8
Other SIC 2 10 215
Former Uhllty Plcmfs
n‘a 22 15 68% 49 : 24 49% 23,232 20,476 88%
Total 1,485 39 3% 1,993 62 3% 98,352 22,765 23%

16 This percentage understates the true share of section 316(b) nonutility plants because the total number of plantsincludes industrial
boilers while the number of section 316(b) nonutilities does not.
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b. Ownership size

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

section 316(b) nonutility plants owned by small firms. Table 3-12 shows that of the 38 original nonutility plants with CWIS
and NPDES permits 32 percent are owned by asmall entity. Another three percent are owned by afirm of unknown size
which may also qualify asasmall entity.

Information on the business size for former utility plants was not readily available from the EIA databases. EPA research on
the new owners of these plants showed that all 24 former utility plants are now owned by alarge business.

Table 3-12: Number of Nonutility Plants with CWIS and NPDES Permit by Firm Size, 1998°

& The number of plants was sample weighted to account for survey non-respondents.
® Numbers may not add up to totals due to independent rounding.

Source:  U.S EPA, 2000; D&B Database, 2000; U.S. SBA, 2000; U.S. DOE, 1998b.

Large Small Unknown
SICCode e . DRSSO RPN OT g Total®
No % of SIC No % of SIC No. i % ofSIC
Original Nonutilities
- N S b 82%. 1 ........... AT = AT N =R
- i 8% i = 199 ] O b 0% e [
R I S0%, i = 0% O b 0% e 2
R L — 0% ) O i T A O% e [
- N I 0% ) O i T A O% e Lo
Other SIC 1 10% 9 90% 0 0% 10
Total Original 25 66% 12 32% 1 3% 38
Nonutilities
Former Utility Plants
Former Utility Plants 24 | 100% 0 0% 0 | 0% 24 ‘
Total 49 79% 12 19% 1 2% 62 I
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c. Plant size

EPA also analyzed the steam electric nonutilities with a CWIS and an NPDES permit with respect to their generating
capacity. Figure 3-7 showsthat the original nonutility plants are much smaller than the former utility plants. Of the 38
original utility plants, 21 (55 percent) have atotal nameplate capacity of 50 MW or less and 32 (84 percent) have a capacity
of 100 MW or less. No original nonutility plant has a capacity of more than 500 MW. In contrast, only two (nine percent)
former utility plants are smaller than 250 MW while 16 (70 percent) are larger than 500 MW and nine (39 percent) are larger
than 1,000 MW.

Figure 3-6: Number of Existing Nonutility Plants with CWIS and NPDES
Permit by Generating Capacity (in MW), 1998°°

[ Original Nonutilities

m Former Utilities

2 Numbers may not add up to totals due to independent rounding.
® The number of plants was sample weighted to account for survey non-respondents.

Source: U.S DOE, 1998b; U.S EPA, 2000.
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d. Geographic distribution

Table 3-13 shows the distribution of existing section 316(b) nonutility plants by NERC region. The table shows that the
Northeast Power Coordinating Council (NPCC) has the highest absolute number of existing section 316(b) nonutility plants
with 18, or 29 percent of al 62 plants with a CWIS and an NPDES permit, followed by the Western System Coordinating
Council (WSCC) with 12 plants.

The Southwest Power Pool (SPP) has the largest percentage of plants with a CWIS and an NPDES permit compared to all
nonutility plants within the region (19 percent).””

Table 3-13: Nonutility Plants by NERC Region, 1998
VG R | o Numbr | Paswith OWIS& NPOESPamics
efFEmE Number % of Total

asc | e O %
ecaR | o N o
ErooT | Mo T %
FROC | I N o
R T T %
I w0 A o
Man L T %
. no T %
e o 8 o
sRe | I o
T o I
wsce s o ™
Not Available 75 9 : 13%

Total : :

& Numbers may not add up to totals due to independent rounding.
® The number of plants was sample weighted to account for survey non-respondents.

Source:  U.S EPA, 2000; U.S. DOE, 1998a; U.S DOE, 1998b.

7 Asexplained earlier, the total number of plantsincludes industrial boilers while the number of plants with a CWIS and an NPDES
permit does not. Therefore, the percentages are likely higher than presented.
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e. Water body and cooling system type

Table 3-14 shows the distribution of existing section 316(b) nonutility plants by type of water body and cooling system. The
table shows that most of the original nonutility plants with a CWIS and an NPDES permit draw water from a freshwater river
(27, or 71 percent) while most of the former utility plants withdraw from an estuary or tidal river (7, or 29 percent).

The table also shows that most of the nonutilities employ a once-through system: 16, or 42 percent, for original nonutilities
and 20, or 83 percent, for former nonutility plants. Thirteen nonutilities withdraw from an estuary or tidal river (six original
nonutilities and seven former utility plants). All 13 estuarine nonutility plants operate a once-through system.

Table 3-14: Number of Nonutility Plants by Water Body Type and Cooling System Type*

Water Body
Type

Estuary/
Tidal River

Lake/

Other/
Unknown

Total

Estuary/
Tidal River

Former Utility Plants

Lake/

Other/
Unknown

Total

& The number of plants was sample weighted to account for survey non-respondents.
® Numbers may not add up to totals due to independent rounding.

Source:  U.S EPA, 2000; U.S. DOE, 1998b.
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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 the section 316(b) New Facility Rule. The most important change in the
electric power industry is deregulation — the transition from a highly regulated monopolistic 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 2001.

3.4.1 Current Status of Industry Deregulation

The electric power industry is evolving from a highly regulated, monopolistic industry with traditional ly-structured electric
utilities to aless regulated, more competitive industry.”® Theindustry has traditionally been regulated based on the premise
that the supply of electricity isanatural 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 suppliers
is 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 industry's structure
Industry deregulation already has changed and continues to
fundamentally change the structure of the electric power
industry. Some of the key changesinclude:

DEREGULATION UPDATE: 2000

The year 2000 was atransition year for the electric

»  Provision of services: Under the traditional regulatory industry as the nation moved state by state toward

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. Utilitiesthat provide 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 serviceto al 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.

restructuring. Consolidation through mergers and
acquisitions was prominent as was the divestiture of

generating assets, as some electric utilities exited the
generation business in order to concentrate on the
distribution of electricity. Others used the
opportunity to purchase divested assets to build
critical mass that many think will be necessary to
survive in what is expected to be a very competitive
industry.

In Cdlifornia, the transition from a highly regulated
industry into a competitive market proved

problematic. In April 1998, California became the
first state to restructure its electric industry. Yet, in

2000, rolling blackouts, sky-high electricity prices,
and utilities nearing bankruptcy were al linked to the
restructuring of California’s electric industry. The
attention that was focused on the pitfalls of
restructuring in California affected restructuring
sentiment in other states. During the year, only two
additional states enacted restructuring legislation —
Michigan and West Virginia— bringing the year-end
total to 23 states and the District of Columbia.

U.S. DOE, 2000

18 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).
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» 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. Asin all 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 participantsin 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 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, on the other hand, arrange the sale
and purchase of electric energy, transmission, and other services between buyers and sellers, but do not taketitle to any of the
power sold.

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. As of September 2001,
the following states have already enacted restructuring legislation (U.S. DOE, 2000by):

Arizona
Arkansas
Cdifornia
Connecticut
Delaware
District of Columbia
Illinois

Maine
Maryland
Massachusetts
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).
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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 2001 (U.S. DOE, 2000c). 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 regulations
affecting energy markets. The projections are based on the results from EIA’s National Energy Modeling System (NEMS)
using assumptions reflecting economic conditions as of July 2000. Since that time, domestic economic growth has slowed
considerably, suggesting that projections based on current economic conditions might be significantly different. The
following discussion presents EIA’ s reference case results.

a. Electricity demand

The AEO2001 projects electricity demand to grow by approximately 1.8 percent annually between 2001 and 2020. This
growth is driven by an estimated 1.9 percent annual increase in the demand for electricity from both the residential and
commercial sector. Residential demand is expected to increase by 1.9 percent annually resulting from an increase in the
number of households, particularly in the south where most new homes use central air conditioning, while increased demand
from the commercial sector is associated with a steady growth in commercial floorspace. EIA expects electricity demand
from the industrial sector to increase by 1.4 percent annually over the same forecast period, largely in response to an increase
inindustrial output.

b. Capacity Retirements

The AOE2001 projects total nuclear generation capacity to decline by an estimated 27 percent (or 26 gigawatts) between
1999 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 aso expects total fossil fuel-fired generation capacity to decline due to retirements. EIA expects
that total fossil-steam capacity will decrease by an estimated 8 percent (or 43 gigawatts) over the same time period.

c. Capacity Additions

Additional generation capacity will be needed to meet the estimated growth in electricity demand and offset the retirement of
existing capacity. EIA expects utilities to employ other options, such as life extensions and repowering, to power imports
from Canada and Mexico, and purchases from cogenerators 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
congtraints. Of the new capacity forecasted to come on-line between 2001 and 2020, 55 percent is projected to be combined-
cycle technology and 37 percent is projected to be 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. Anocther six percent
of additional capacity is expected to be provided by new coal-fired plants, while the remaining two percent is forecasted to
come from renewable technol ogies.

d. Electricity Generation

The AEO2001 projectsincreased electricity generation from both natural gas and coal-fired plants to meet growing demand
and to offset lost capacity due to plant retirements. The forecast projects that coal-fired plants will account for more than half
of the industry’ stotal generation in 2001. Although coal-fired generation is predicted to increase steadily between 2001 and
2020, its share of total generation is expected to decrease from 52 percent to an estimated 44 percent. This decrease in the
share of coal generation isin favor of less capital-intensive and more efficient natural gas generation technologies. The share
of total generation associated with gas-fired technologies is projected to increase from approximately 16 percent in 2001 to an
estimated 36 percent in 2020, replacing nuclear power as the second largest source of electricity generation. Generation from
oil-fired plantsis expected to decline over the forecast period as oil-fired steam generators are replaced by gas turbine
technologies.

e. Electricity Prices

EIA expects the average price of electricity, aswell asthe price paid by customersin each sector (residential, commercial,
and industrial), to decrease between 2001 and 2020 as aresult 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 fuels like natural gas and oil are
not expected to increase electricity prices; these increases are expected to be offset by reductionsin the price of other fuels
and shifts to more efficient generating technologies.
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GLOSSARY

Baseload: A baseload generating unit is normally used to satisfy all or part of the minimum or base load of the system and,
as a conseguence, produces electricity at an essentially constant rate and runs continuously. Baseload units are generally the
newest, largest, and most efficient of the three types of units.

(http://www.eia.doe.gov/cneaf /el ectricity/page/prim2/chapter2.html)

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 wholesal e el ectric 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.

Intermediate load: Intermediate-load generating units meet system requirements that are greater than baseload but less than
peakload. Intermediate-load units are used during the transition between baseload and peak 10ad requirements.
(http://www.eia.doe.gov/cnesf/el ectricity/page/prim2/chapter2.html)

Internal Combustion Engine: Aninternal 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 a given 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
areathat do not file forms listed in the Code of Federal Regulations, Title 18, Part 141.
(http://www.eia.doe.gov/emeu/iea/glossary.html)
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Other Prime Movers: Methods of power generation other than steam turbine, combined-cycle, gas combustion
turbine, internal combustion engine, and water turbine. Other prime moversinclude: geothermal, solar, wind, and
biomass.

Peakload: A peakload generating unit, normally the least efficient of the three unit types, is used to meet requirements
during the periods of greatest, or peak, load on the system.
(http://www.eia.doe.gov/cneaf/el ectricity/page/prim2/chapter2.html)

Power Marketers: Business entities engaged in buying, selling, and marketing electricity. Power marketers do not usually
own generating or transmission facilities. Power marketers, as opposed to brokers, take ownership of the electricity and are
involved in interstate trade. These entities file with the Federal Energy Regulatory Commission for status as a power
marketer. (http://www.eia.doe.gov/cneaf/electricity/epavl/glossary.html)

Power Brokers: An entity that arranges the sale and purchase of electric energy, transmission, and other services between
buyers and sellers, but does not take title to any of the power sold.
(http://www.eia.doe.gov/cneaf/electricity/epavl/glossary.html)

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 electricity 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
isthe ability of the electric system to withstand sudden disturbances, such as electric short circuits or unanticipated |0ss of
system facilities. (http://www.eia.doe.gov/cneaf/el ectricity/epav1/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 isused to
power electric generators, including combined-cycle electric generating units, that convert the mechanical energy to
electricity.

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

Transmission: The movement or transfer of electric energy over an interconnected group of lines and associated equipment
between points of supply and points at which it is transformed 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, itsterritories, or Puerto Rico for the generation, transmission, distribution, or sale of electric energy
primarily for use by the public and files formslisted 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/emeu/iea/glossary.html)

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

Watt: The electrical unit of power. Therate of energy transfer equivalent to 1 ampere flowing under the pressure of 1 volt at
unity power factor.(Does not appear in text)

Watthour (Wh): An electrical energy unit of measure equal to 1 watt of power supplied to, or take from, an electric circuit
steadily for 1 hour. (Does hot appear in text)
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Chap‘rer 4: Profile of Manufacturers

INTRODUCTION CHAPTER CONTENTS

Based on the 1982 Census of Manufactures and 4A Paper and Allied P.rOdUCtS (Sl C 26) .......... 4A-1
information from effluent gwdel ine devel Opment 4B Chemicals and Allied Products (Sl C 28) ...... 4B-1
materials, EPA identified four industrial categories other -
than SIC Major Group 49 that are most likely to be 4D Sted (SIC 33L) 4D-1
affected by the section 316(b) regulation. These 4E Aluminum(SIC333/5) ................... 4E-1
induaries, referred to CO”eCtlver here as “ manufmturers,” G|O$ary ................................. 4Glos-1
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 facilitiesin other industrial groups also use cooling water and may therefore be subject to section 316(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.

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: Stedl (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) section 316(b) facilities. Each sector profile only presents
datafor SIC codes that were identified in the section 316(b) Detailed Industry Questionnaire as important users of cooling
water directly withdrawn from awater of the United States.

The Census of Manufactures provided much of the data used in this chapter to analyze trendsin each industry. The 1997
Census used North American Industry Classification System (NAICS) codes for the first time, replacing the Standard
Industrial Classification (SIC) codes used earlier. This change introduced a discontinuity in the data for some industries for
which there is not a one-to-one map between the old SIC codes and the new NAICS codes. For purposes of these profiles,
EPA therefore made only limited use of the 1997 Census data, and instead relied where possible on data from other sourcesto
assess economic trends before and after 1997 on a consistent basis.

Demand for the output of all of the industries profiled in this chapter is strongly influenced by overall economic conditions.
At the time these profiles were prepared, there was substantial uncertainty about the state of the U.S. and world economies.
The U.S. economic expansion that began in 1992 was the longest on record, but a slowing of growth began to become evident
in the second half of 2000. It remains uncertain whether the economy will continue to grow, although at a reduced rate, or
slip into recession. While some of the data presented in this profile may not reflect the recent economic slowdown, the
discussion highlights the effects of current economic conditions on each industry. The forecasts used in Chapter 5 to predict

! 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 this report is comprised of six separate files, one for each of the five industries and one for the glossary of
terms.
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the number of new facilities may not fully reflect the recent slowdown and may overstate growth in the near term. Given the
long-term focus of this analysis, EPA believesthat it is appropriate to focus on average growth rates over the long-term,
despite the uncertainty about near term economic conditions. Post-war contractionsin the U.S. economy have averaged 11
months before returning to positive growth.* The most recent Congressional Budget forecasts, issued in August 2001, project
growth in real GDP of 1.7 percent for 2001 and 2.6 percent for 2002, with along-term forecast of 3.2 percent per year growth
for the period 2003 through 2011.*

3 The National Bureau of Economic Research dates business cycles and provides historical records of expansions and contractions at
http://www.nber.org/cycles.

4 Congressional Budget Office. 2001. The Budget and Economic Outlook: An Update. August 28.
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4A PAPER AND ALLIED PrODUCTS (SIC 26)

EPA’s Detailed Industry Questionnaire: Phase |1 Cooling Water Intake Structures identified 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 equal to or greater 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 “ section
316(b) facilities’). For each of the five SIC codes, Table 4A-1 below provides a description of the industry sector, alist of
primary products manufactured, the total number of detailed questionnaire respondents (weighted to represent national
results), and the number and percent of section 316(b) facilities.

Table 4A-1: Section 316(b) Facilities in the Paper and Allied Products Industry (SIC 26) I
: . Number of Weighted Detailed
Questionnaire Survey
: : Respondents
SIC SIC Description Important Products M anufactured Section 316(b)
' ' | Total i.....rodlities |
No.2 %

i ! Pulp from wood or from other materials, such as rags, linters, ' : ;
2611 i Pulp Mills i wastepaper, and straw; integrated logging and pulp mill i 60 i 26 i 43.6%
: i operations if primarily shipping pulp. : : :
Paper from wood pulp and other fiber pulp, converted paper
i products; integrated operations of producing pulp and
i manufacturing paper if primarily shipping paper or paper
i products.

i Paperboard, including paperboard coated on the paperboard
i i machine, from wood pulp and other fiber pulp; and : : g
2631 : Paperboard Mills i converted paperboard products; integrated operations of i 190 43 i 22.4%
: i producing pulp and manufacturing paperboard if primarily 5 5
i shipping paperboard or paperboard products.

Sanitary paper products from purchased paper, such asfacia 5 :
2676 : Sanitary Paper Products : tissues and handkerchiefs, table napkins, toilet paper, towels, : 4 2 ¢ 50.0%
: i disposable diapers, and sanitary napkins and tampons. : : :
Converted Paper and Laminated building paper, cigarette paper, confetti, pressed
i Paperboard Products, i and molded pulp cups and dishes, paper doilies, egg cartons,

2679 Not Elsewhere : egg case filler flats, papier-mache, filter paper, foil board, 19 3 14.2%
s b, S1BSSTEA e 1 QTOWIED DDEN, WAIIDEDEN, €IC. et
Total Other 23 4 50.0%

Total Paper and Allied Products (SIC 26)
Total SIC Code 26 562 147 26.1% I

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

Source:  U.S EPA, 2000; Executive Office of the President, 1987.
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The responses to the Detailed I ndustry Questionnaire indicate that three main sectors account for the largest numbers of
section 316(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 percent of the 147 section 316(b) facilities in the Paper and Allied Products industry
are paper mills. Paperboard mills and pulp mills account for 29 and 18 percent of facilities, respectively. The 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, and among 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 all of the industry’ s end-uses are consumer oriented. Although the domestic market consumes over 90 percent
of total U.S. paper and allied product output, exports have taken on an increasingly important role, and growth in a number of
key foreign paper and paperboard markets are a key factor in the health and expansion of the U.S. industry (McGraw-Hill,
2000). Theindustry is considered mature, with growth slower than that of the GDP, and U.S. producers have been actively
seeking growth opportunities in overseas markets. While exports still represent a small share of domestic shipments, they
exert an important marginal influence on capacity utilization. Prices and industry profits, which are very sensitive to capacity
utilization, have therefore also become very sensitive to trends in global markets. The industry has seen relatively stable
production and sales over the last decade, but has experienced seen more volatile capacity utilization, profitability, and prices
(Ince, 1999).

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 a large 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). U.S. producers face growing
competition from new facilities constructed overseas, however (McGraw-Hill, 2000).

The industry is one of the primary users of energy, second only to the chemicals and metals industries. However, 56 percent
of total energy used in 1998-99 was self-generated (McGraw-Hill, 2000).

a. Output

The U.S. Paper and Allied Products industry has experienced continued globalization and cyclical pattens in production and
earnings over the last two decades. Capital investmentsin the 1980s resulted in significant overcapacity. U.S. producers
experienced record salesin 1995. In 1996, lower domestic and foreign demand, declining prices, and inventory drawdowns
led to adecline in the industry’ s total shipments by 2.2 percent in real terms. More recently, three consecutive years of
increasing demand, and slowly increasing prices led to better industry performance. During these years, domestic producers
controlled operating rates, to allow drawdown of high inventories and higher capacity utilization . U.S. producers have also
placed a greater emphasis on foreign markets, both through export sales and investmentsin overseas facilities (McGraw-Hill,
2000). The paper products industry had improved sales and stronger earningsin 1999 and early 2000, but began to experience
declinesin salesin the second half of 2000, reflecting reduced paper and packaging demand due to the slowdown in the U.S.
economy and a growth in imports (S& P, 2001). Most products were characterized by weak demand, reduced production and
price reductionsin 2001, due to continuing reductions in domestic demand (Paperloop, 2001).

Figure 4A-1 showsthe trend in value of shipments and value added for the three profiled sectors.* 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. Vaue of shipmentsisthe sum of the receipts a manufacturer earns from the
sale of itsoutputs. It isan indicator of the overall size of a market or the size of afirmin relation to its market or competitors.
Vaue 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 purchased inputs used to make the products sold.

! Terms highlighted in bold and italic font are further explained in the glossary.
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Figure 4A-1: Value of Shipments and Value Added for Profiled Paper and Allied Products Sectors
(in millions, constant $2000)

Value of Shipments
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Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.

Trendsin industry output differ somewhat by stage of industry production. As Table 4A-2 shows, pulp production (SIC
2611) has experienced the slowest growth among the three profiled sectors over the period 1989 to 2000, but paper mill and
paperboard mill production growth has also been well below the growth in U.S. GDP. All three sectors show periods of
aternating growth and contraction in year-to-year production. Table 4A-2 shows sharp decreases in production in the first
half of 2001, compared to the comparable period in 2000, in all three sectors.
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Table 4A-2: Pulp and Paper Industry Industrial Production Indexes

Y ear

Pulp Mills

.................................... o o et

Index 1992=100

Paper Mills
Index : Percent
1992=100 Change

Paperboard Mills

Index i Percent

1992=100 i Change

Total Percent o o o
Change 1989-2000 4% 18% 2%
Average Annual o o o
Growth Rate 0.4% 1.5% 2.2%
Jan.-August 2000 100.6 n/a 113.8 n/a 119.2 n/a
Jan.-August 2001*

2 Datais an average over the seven month period.

Source: Federal Reserve Board, 2001.
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b. Prices

Price levelsin the U.S. paper industry closely reflect domestic and foreign demand and industry capacity and operating rates,
which determine supply (S&P, 2001). Pricestend to be volatile due to mismatches between short-term supply and demand.
Theindustry is very capital intensive, and it makes significant time to bring new capacity on-line. Prices therefore tend to
escalate when demand and capacity utilization rise, and drop sharply when demand softens or when new capacity comes on
line. Producers havein the past been reluctant to reduce production when demand declines, because fixed capital costs are a
substantial portion of total manufacturing costs, which can result in persistent oversupply. During the recent economic
slowdown, however, there is evidence that producers are more willing to incur downtime to prevent sharp reductionsin prices
(Ince, 1999; S& P, 2001).

The paper industry suffered from low prices throughout the early 1990s. The depressed prices were the result of the paper
boom of the late 1980s wmid, 1999 and 2001). Production cutbacks in the face of substantial declinesin demand in late 2000
and 2001 have prevented major price declines for paper products (S& P, 2001).

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 express monetary values in constant dollars.

Figure 4A-2: Producer Price Indexes for Profiled Paper and Allied Products Sectors
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Source:  BLS, 2000.
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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 decreased by 11%
percent between 1989 and 1997. One of the reasons for this trend has been the dramatic increase in the number of mills that
produce deinked recycled market pulp. These are secondary fiber processing plants that use recovered paper and paperboard
astheir sole source of raw material. Producers of deinked market pulp have experienced strong demand over the past severa
yearsin both U.S. and foreign markets. Asaresult, the U.S. deinked recycled market pulp capacity more than doubled
between 1994 and 1998 (McGraw-Hill, 2000). Since 1994, the secondary fiber share of total papermaking fiber production
has increased steadily, reaching arecord 37 percent in 1999 (McGraw-Hill, 2000).

There has also been a decline in the number of paper and paperboard mills. Overcapacity in the 1990s has limited the
construction of new facilities. 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-3 and 4A-4 present the number of facilities and firms for the three profiled Paper and Allied Products sectors
between 1989 and 1997.

Table 4A-3: Number of Facilities for Profiled Paper and Allied Products Sectors
Pulp Mllls(SIC 2611) Paper Mllls(SIC 2621) Paperboard Mllls(SIC 2631)
Year Number of i  Percent Number of i  Percent Number of |  Percent
Facilities i Change Facilities i Change Facilities i Change
1989 46 n/a 322 n‘a 221 n/a
1990 46 0% 327 2% 226 2%
1991 53 15% 349 7% 228 1%
1992 44 -17% 324 -T% 222 -3%
1993 46 5% 306 -6% 217 -2%
1994 52 13% 316 3% 218 0%
1995 53 2% 317 0% 219 0%
1996 62 17% 344 9% 228 4%
1997 41 -34% 259 -25% 214 -6%
Total Percent
Change 1989- -11% -20% -3%
1997 : :
Average :
Annual Growth -1% -3% 0%
Rate 5 :

Source:  U.S SBA, 2000.
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Table 4A-4: Number of Firms for Profiled Paper and Allied Products Sectors

Source:  U.S SBA, 2000.

L PupMilsEC2ely | Paper Mills(SIC 2621) | Paperboard Mills (SIC 2631)
Year Number of . Per cent Number of l Per cent Number of : Per cent
Firms Change Firms Change Firms Change
o U I S SLLLo N N 198 i L 102 e
e IO 1% 8 B 102 0% ..
3992 B2 s A % i T
A IS S 10% o 18 i LN 9 i %
s S IO AN S 1% o 168 i % i
s AN N N i S T L N, B o
s S IO O S EacoaN I 186 01 i W ..
1997 27 -37% 131 -30% 85 -16%
Total Percent
Change 1990- -13% -17% -17%
. FO N S N S S S
T e ——
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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 has a highly 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 or declined between 1987 and
1992. Figure 4A-3 below presents employment levels for the three profiled Paper and Allied Products sectors between 1987

and 1997.
Figure 4A-3: Employment for Profiled Paper and Allied Products Sectors
140,000
= - =
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200009 0—0——‘_”"\"\0\0—0—/*\‘

O T T T T T T T T T T
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Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.
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Table 4A-5 presents the change in value added per labor hour, a measure of labor productivity, for each of the profiled
industry sectors between 1987 and 1997. The table shows that labor productivity in the Pulp Mills sector has been relatively
volatile, posting several double-digit gains and |osses between 1987 and 1997. These changes have been primarily driven by
fluctuations in value added. Overall, the sector’s productivity increased by 3 percent during this period. The Paper Mills and
Paperboard Mills sectors have experienced overall labor productivity changes of 12 percent and -3 percent, respectively.

Table 4A-5: Productivity Trends for Profiled Paper and Allied Products Sectors (in millions, constant $2000)

Rate

Source:

U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.

Pulp Mills (SIC 2611) Paper Mills (SIC 2621) Paperboard Mills (SIC 2631)
' Value Value Value
Yex value | rod i AddedHour | vgye | Prod-i  AddedHour
Added s . Added N .
mill) { o | % mill) © o 2
" i Change " i Change
1987 18150 i 213 | 85 n/a 10541 | 89 119 n/a
1988 19686 i 215 i 92 8% 11,928 i 91 131 10%
1989 18892 | 214 i 88 4% | 11,293 | 89 127
1990 18421 i 211 | 87 1% | 10705 i 91 118
1991 9,924
1992 11,057 :
1993 10,470
1994 10,945
1995 20311 i 200 i 102 | 20% | 12174 | 98
1996 18415 i 197 i 93 9% | 10939 i 95 i 115 i -8%
1997 17,290 | 183 | 95 2% 10659 | 92 i 116 | 1%
Total :
Percent
Change | -28% | -29% | 3% 5% i o-14% i 12% 1% | 3% | -3%
1987- H H H H H H H H
1997
Average H H H H H H H H
é?gm -3% -3% 0.3%5 -0.5% 2% 1% 0.1% 0.3% -0.3%5
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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 modernize, expand, and replace existing capacity. Consistent high levels of capital
expenditures have made the Paper and Allied Products industry one of the most modern industries in the world (Stanley,
2000). Thetotal level of capital expenditures for the pulp, paper, and paperboard industries was $5.3 billion in 1997 (in
constant $2000). The Paper Mills and Paperboard Mills sectors accounted for approximately 91 percent of that spending (see
Table 4A-6). Most of the spending is for production improvements (through existing machine upgrades, retrofits, or new
installed equipment), environmental concerns, and increased recycling (McGraw Hill, 2000).

A fair amount of the industry’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 U.S.
paper industry since the 1980s, and the Cluster Rule promulgated in 1998 is expected to require increased environmental
expenditures (S&P, 2001).

Table 4A-6: Capital Expenditures for Profiled Paper and Allied Products Sectors (in millions, constant $2000)
Pulp Mills (SIC 2611) Paper Mills (SIC 2621) Paperboard Mills (SIC 2631)
Year Capi_tal Per cent Capi.tal Per cent Capi.tal Per cent
Expenditures Chanae Expenditures Chanoe Expenditures Chanae
($2000 millions) g ($2000 millions) g ($2000 millions) g
1987 283 n/a 3,562 n/a 1,178 n/a
1988 313 10.6% 3,851 8.1% 2,062 75.0%
1989 619 97.8% 5785 50.2% 2122 2.9%
1990 982 58.6% 4747 -17.9% 3923 84.9%
1991 1167 18.8% 4129 -13.0% 2943 -25.0%
1992 935 -19.9% 3420 -17.2% 2753 -6.5%
1993 577 -38.3% 3363 -1.7% 2286 -17.0%
1994 388 -32.8% 3716 10.5% 2202 -3.7%
1995 444 14.4% 2,423 -34.8% 2,058 -6.5%
1996 739 66.4% 3070 26.7% 2,674 29.9%
1997 467 -36.8% 2878 -6.3% 1954 -26.9%
Total Percent
Change 65% -19% 66%
1987- 1997
Average
Annual Growth 5% -2% 5%
Rate

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S. DOC, 1987, 1992, and 1997.
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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 islikely. 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, 2000).

The capacity utilization trends shown in Figure 4A-4 show sharp fluctuations in all three profiled sectors. 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, 2000). Asinventories
were sold off and global economic activity started to pick up, capacity utilization rates began to increase again in 1996,
peaked in 1997, and again declined in 1998 due to reduced demand from the Asian market (S& P, 2001).

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

Figure 4A-4: Capacity Utilization Rates (Fourth Quarter) for Profiled Paper and Allied Products Sectors
100
98 |
96 -
o —e—Pulp Mills (SIC 2611)
92 A —m— Paper Mills (SIC 2621)
90 - .
—a— Paperboard Mills (SIC 2631)
88 |
86
84
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Source:  U.S DOC, 1989-1998.

4A.2 Structure and Competitiveness

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
materials in their production, most manufacture more than one product. To escape the extreme price volatility of commodity
markets, many smaller manufacturers have differentiated their products by offering value-added grades. The smaller markets
for value-added products make this avenue less available to the larger firms (S& P, 2001).

The paper industry has been consolidating through mergers and has been closing down older mills over the last few years, as
away to improve profit growth in amature industry. About six percent of North American containerboard capacity was shut
down (most on a permanent basis) in late 1998 and early 1999. Companies have been reluctant to invest in any major new
capacity that might result in excess capacity (S&P, 2001). New capacity additionsin 1999 in the Paper and Allied Products
industry were at their lowest level in the past ten years and this limitation on new capacity is expected to continue
(Pponline.com, 2000). Magjor recent mergers include International Paper’s acquisition of Champion International in 2000 and
Union Camp in 1999, Georgia-Pacific’s takeover of Fort James Corp. (itself a 1997 combination of James River and Fort
Howard), and Wyerhaeuser’ s bid in late 2000 for Willamette Industries Inc. (S&P, 2001).
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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 large
metropolitan areas, which can consistently provide large amounts of recovered paper and paperboard (McGraw-Hill, 2000).

Paper mills are more widely distributed, located in proximity to pulping operations and/or near converting sector markets.
Since the primary market for paperboard products is 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
I 19- 32
i 33- 47

Source:  U.S DOC, 1987, 1992, and 1997.
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b. Facility size

Most of the facilitiesin the three profiled industry sectors fal in the middle employment size categories, with either 100 to
249, or 250 to 499 employees. However, the larger facilities (those with 500 or more employees) account for the majority of
the industries' value of shipments.

The number of independent pulp millsis smaller than the number of paper and paperboard mills, and pulp mills have
considerably lower value of shipments. The larger facilities dominate value of shipmentsin all three sectors, however.

»  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.

»  Thirty-three percent of all Paper Mills have more than 500 employees. They account for 71 percent of the sector’s
value of shipments.

»  Sixteen percent of all Paperboard Mills employ 500 people or more. These facilities account for 56 percent of the
sector’s value of shipments.
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The distribution of the number of facilities and the industries’ value of shipment are presented in Figure 4A-6 below.

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:  U.S DOC, 1987, 1992, and 1997.
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c. Firm size

The Small Business Administration (SBA) defines small firms in 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 1997:

» 12 of 27 firmsin the Pulp Mills sector had less than 500 employees. Therefore, at least 44 percent of firms were
classified as small. These small firms owned 15 facilities, or 37 percent of al facilitiesin the sector.

» 72 of 131 (55 percent) firmsin the Paper Mills sector had less than 500 employees. These small firms owned 77, or
30 percent of al paper mills.

» 41 of 85 firmsin the Paperboard Mills sector had less than 500 employees. Therefore, at least 48 percent of
paperboard mills were classified as small. These firms owned 42, or 20 percent of al paperboard mills

An unknown number of the firms with more than 500 employees have less than 750 employees, and would therefore be
classified as small firms. Table 4A-7 below shows the distribution of firms, facilities, and receipts for each profiled sector by
employment size of the parent firm.

Table 4A-7: Number of Firms, Facilities, and Estimated Receipts by Firm Size Category
for Profiled Paper and Allied Products Sectors, 1997

Pulp Mills (SIC 2611) Paper Mills (SIC 2621) Paperboard Mills SIC 2631
Employment | Estimated | Edimated Estimated
Catszir No. of No. of _ReC_?:_ptS No. of No.of {  Receipts No. of No.of _Rec§=.|||_pts
egory Firms | Facilities | (NMIONS, | gip st Facilities | (in millions, Firms | Facilities ; (nmillions,

: : constant : : constant $2000) : : constant

$2000) ] $2000)

Source:  U.S SBA, 2000.
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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 barriers, with more concentrated industries generally having higher barriers.

The four-firm concentration ratio (CR4) and the Herfindahl-Hirschman Index (HHI) are common measures of
industry concentration. The CR4 indicates the market share of the four largest firms. For example, a CR4 of 72 percent
means that the four largest 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 > An industry with a CR4 of
more than 50 percent is generally considered concentrated. The HHI indicates concentration based on the largest 50 firmsin
theindustry. It 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
more concentrated the industry. An industry 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. Recent mergers and acquisitions have
led to an increase in concentration in the paper and paperboard sector. The top five U.S. firms are reported to now control 38
percent of production capacity, with higher concentrations in individual product lines due to targeted consolidation and
speciaization (Ince, 1999).2 The paper and paperboard mills (SICs 2621 and 2631) also account for most of the production
of their primary products, as shown by their high coverage ratios. Pulp mills (SIC 2611) account for alower percentage of all
pulp shipments, with pulp also commonly produced by integrated paper mills. Data from the 1997 Census of Manufacturers
reports that the coverage ratio for pulp mills declined to 59 percent in 1997, suggesting atrend away from mills specializing
in pulp production (U.S. DOC, 1987, 1992, and 1992).

The specialization ratio isthe percentage of the industry’s production accounted for by primary product shipments. The
coverage 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 4A-8 indicate arelatively high degree of specialization for each profiled Paper
and Allied Products industry sector.

2 Note that the measured concentration ratio and the HHF are very sensitive to how the industry is defined. Anindustry with ahigh
concentration in domestic production may nonetheless be subject to significant competitive pressuresiif it competes with foreign producers
or if it competes with products produced by other industries (e.g., plastics vs. dluminum in beverage containers). Concentration ratios are
therefore only one indicator of the extent of competition in an industry.

3 Reported capacity concentrations for the top five firms are 60% in newsprint, 58% in uncoated groundwood, 65% in coated
groundwood, 43% in containerboard, and 40% in paper grade market pulp (Ince, 1999, quoting the industry newsletter Pulp & Paper
Week).
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Table 4A-8: Selected Ratios for Profiled Paper and Allied Products Sectors

Concentration Ratios

Total [ e i N

SIC f f f f ) Specialization Coverage

Code Year I\iulgwber 4Firm | 8Firm i 20Firm i 50Firm HHﬁstc%c:nagrlw Ratio Ratio
s OHFITMS 1 (CcR4) i (CR8) | (CR20) ; (CRS0) R

Source: U.S DOC, 1987, 1992, and 1997.

e. Foreign trade

The Paper and Allied Products industry has been in a period of globalization for more than a decade. 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 important role in the Paper and Allied Products industry. Sixty-five percent of the industry’s shipment
growth between 1989 and 1998 was derived from export sales. Some of the domestic industry’ s key trade partners—long a
target for any excess U.S. paper production — have undertaken significant investmentsin their own world-class production
facilities (S& P, 2001). The strength of the U.S. dollar versus Asian currencies has also reduced the competitiveness of U.S.
pulp exports to that region (McGraw-Hill, 2000). Despite improved demand in portions of Europe and Latin America, the
Asian financial crisis, which began in 1997, till 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 shipmentsthat is exported. Import penetration is the share of domestic consumption met
by imports. Imports and exports play a much larger role in the Pulp Mills sector than for the other two sectors. Import
penetration and export dependence levels for the Pulp Mills sector were an estimated 62 and 63 percent, respectively, in 2000.
The Paper and Paperboard sectors, import penetration and export dependence were 17 and 11 percent in 2000, respectively.
Table 4A-9 presents trade statistics for each of the profiled Paper and Allied Products industry sectors. Figure 4A-7 shows
theriseinimportsin all sectorsin the last two years.
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Table 4A-9: Trade Statistics for Profiled Paper and Allied Products Sectors

valueof |  Valueof :
! Imports i Exports | Valueof Shipments i  Implied
Y ear i (inmillions, { (inmillions, } (inmillions, constant |  Domestic i
i constant | constant i $2000) i Consumption® :
$2000) $2000) i i

Pulp Mills (SIC 2611)
.............. : 992254639166615524549%59%
""""""" 103 | 2532 | 334 | 5804 | 492 | s1% . 58% |
""""""" 1004 | 2813 | 3% | 5942 | 519 | 5% | 6% |

Import Export
Penetration” : Dependence’

1995 2,944 3,693 5,907 5,158 57% 63%
1996 2,753 3,554 5,829 5,028 55% 61%
1997 2,815 3,561 6,330 5,584 50% 56%
1998" 2,742 3,180 6,009 5571 49% 53%
1999° 2,974 3,288 6,123 5,809 51% 54%
2000 3,302 3,556 5,622 5,368 62% 63%
Total Percent o o0 . 0
Change 10922000 | 30% 9% 15% 2.3%
Average Annual o 190 i o
Growth Rate 3.3% 1.2% 2.0% 0.3%

Total Percent
Change 1992-2000

Average Annual
Growth Rate i : H :
!
& Calculated by EPA as shipments + imports - exports.
b Calculated by EPA asimports divided by implied domestic consumption.
¢ Calculated by EPA as exports divided by shipments.
4 Value of Shipments are estimated.
¢ Estimates.
" Forecasts.

Source:  U.S DOC, 2001.
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(in millions, constant $2000)

Figure 4A-7: Value of Imports and Exports for Profiled Paper and Allied Products Sectors
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Source: U.S DOC, 2001.

Paper and Paperboard Mills (SIC 2621 and 2631)
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4A.3 Financial Condition and Performance

Financial performance in the Paper and Allied Products industry is closely linked to macroeconomic cycles, both in the
domestic market and those of key foreign trade partners, and the resulting levels of demand. Many pulp producers, for
example, have not been very profitable during most of the 1990s as chronic oversupply, cyclica 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-10 presents trends in operating margins for the Pulp Mills, Paper Mills, and Paperboard Mills sectors between 1987
and 1997. The table shows substantial year-to-year fluctuationsin 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. More recently, earnings have suffered from a combination of price declines and higher energy costs, which
Standard & Poor’s estimates can account for as much as 20 percent of paper manufacturing costs in certain grades (S&P
2001). S& P also reports that consolidations in recent years have helped profit margins, by allowing companies to spread
administrative and research and devel opment costs over alarger asset base and by eliminating redundant operations (S& P
2001).
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Table 4A-10: Operating Margins for Profiled Paper and Allied Products Sectors (in millions, constant $2000)
Y ear | Value of Shipments Cost of Materials Payrall (all employees) Operating Margin

Pulp Mills (SIC 2611)

Paper Mills (SIC 2621)

1987 37,443 19,241
"""""" 1988 | 3914 i 1588
"""""" 1989 | 304 i o047
"""""" 1900 | 3917 i 2000
"""""" 901 | sre. i 2043
"""""" 192 | s i 21100
"""""" 93 | sy i 20810
"""""" 1994 | 430 i 2615
"""""" 1995 | 48518 i 209%

38,656 20,122

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.

4A-21



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

4A.4 Facilities Operating Cooling Water Intake Structures

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 Detailed Industry Questionnaire; Phase || Cooling Water Intake Structures on
existing facilities with the following characteristics:

» they withdraw from awater of the United States;

» they hold an NPDES permit;

» they have adesign intake flow of equal to or greater than two MGD;
» they use at least 25 percent of that flow for cooling purposes.

These facilities are not “new facilities” as defined by the proposed section 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 facilities in these sectors may look like. The
remainder of this section refers to existing facilities with the above characteristics as “ section 316(b) facilities.”

a. Cooling water uses and systems

Information collected in the Detailed Industry Questionnaire found that an estimated 26 out of 66 pulp mills (39 percent), 74
out of 286 paper mills (26 percent), and 43 out of 187 paperboard mills (23 percent) meet the characteristics of a section
316(b) facility. Most section 316(b) facilities in 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:

»  Eighty-seven percent of section 316(b) pulp 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 air conditioning and electricity
generation, by approximately 94 and 54 percent of facilities, respectively.

»  Eighty-five percent of section 316(b) paper mills use cooling water for production line (or process) contact or
noncontact cooling. Sixty-six percent also use cooling water for electricity generation and 57 percent for air
conditioning.

» Eighty-eight percent of section 316(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 electricity generation by
approximately 70 percent and air conditioning by approximately 59 percent of facilities.

Table 4A-11 shows the distribution of existing section 316(b) facilities in the profiled Paper and Allied Products sectors by
type of water body and cooling system. The table shows that most of the existing section 316(b) facilities have either a once-
through system (61, or 43 percent) or employ a combination of a once-through and closed system (35, or 24 percent). Sixteen
facilities (11 percent) have arecirculating system, while the remaining thirty facilities (21 percent) employ some other type of
cooling system. The majority of existing facilities draw water exclusively from either a freshwater water stream or river (109,
or 76 percent), or alake or reservoir (19, or 13 percent). Ninety-six percent (138) of all 316(b) facilities in the profiled Paper
and Allied Products sectors withdraw water from a combination of freshwater streams or rivers and lakes or reservoirs. The
remaining six facilities (4 percent) withdraw from an estuary or tidal river. All of the CWISs drawing from an estuary or tidd
river use a once-through cooling system.
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Table 4A-11: Number of Section 316(b) Facilities by Water Body Type and Cooling System

for Profiled Paper and Allied Products Sectors

edrolating ;| Comeination ... ey 5 Qe
Water Body Type o % of o % of o % of o Lo of (_;rroagj;d
Total Total Total Total
Pulp Mills (SIC 2611)
_ Freshwater Stream or River 1. € i 2% ] € i 82 i € i 2% . I T A 0 T
Freshwater Stream or River & 0 0% 1 100% 0 0% 0
........... raheha it oo LI SRS S NSNS SRS SRS SN S MU
........... LakeorReservorr .09 0 % i 0 O 18 100%
Total® 6 23% 7 27% 6 23% 7

Freshwater Stream or River &
Lake or Reservoir

Lake or Reservoir &
Estuary or Tidal River

Freshwater Stream or River
& Lake or Reservoir

0 0% 0 0% 3 100%
4 13% 12 40% 14 47%
0 0% 3 50% 0 0%

Freshwater Stream or River
& Lake or Reservoir

Lake or Reservoir
& Estuary or Tidal River

Total Paper' and Allled Producfs Indusfr'y (SIC 26)

0 0% 5 100%

1

Total®

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

Source:  U.S EPA, 2000.
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b. Facility size
Paper and Allied Product facilities have a design intake flow of more than two MGD, withdraw 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 had fewer than 100 employeesin 1992; none
of the section 316(b) facilities in that sector fall into that employment category.

»  Twenty-nine percent of al facilitiesin the Pulp Mills sector had fewer than 100 employeesin 1992, compared with 7
percent of the section 316(b) facilities.

»  Thirty-nine percent of all facilitiesin the Paperboard Mills sector had fewer than 100 employees, compared to none
of the section 316(b) facilities.

The mgjority of section 316(b) pulp mills, 22 or 85 percent, employ 500 employees or greater. The section 316(b) paper and
paperboard mills are more evenly distributed across employment categories. Twenty-seven paper mill facilities (36 percent)
employ 250-499 employees, and 44 facilities (59 percent) employ 500 employees or more. Nineteen, or 44 percent, of
paperboard facilities employ 250-499 employees, and 18 facilities (42 percent) employ more than 500 employees.

Figure 4A-8 shows the number of section 316(b) facilitiesin the profiled pulp and paper sectors by employment size
category.

Figure 4A-8: Number of Section 316(b) Facilities by Employment Size
for Profiled Paper and Allied Products Sectors

m Pulp Mills(9C 2611)
@ Paper Mills(9C 2621)
O Paperboard Mills (SC 2631)

<100 100-249 250-499 500-999 >=1000

Source:  U.S EPA, 2000.
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c. Firm size

EPA used the Small Business Administration (SBA) small entity size standards to determine the number of existing sectin
316(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.

Table 4A-12 shows that section 316(b) facilitiesin thisindustry are predominantly owned by large firms. All of the paper
and paperboard mills are owned by large firms, and ninety-two percent (68 facilities) of pulp mills are owned by large firms.
Small firms own four pulp mills. An additional two pulp mill facilities are owned by firms of unknown size, which may also
qualify as small firms.

Table 4A-12: Number of Section 316(b) Facilities in Profiled Paper and Allied Products Sectors by Firm Size
SC | SC | SEE - I R .
Coile | DEssipLer Number | % ofSIC | Number i % ofSIC | Number | % ofSIC
2611 i  PulpMills 26 i 100% | o i o i o i % 26
2621 Paper Mills 68 i 92% 4 i 5% 2 3% 74
2631 Papl\':rill)l‘;ard 43 100% 0 0% 0 0% 43

Total 137 1 96%

"

Source:  U.S EPA, 2000; D&B, 2001.
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4B CHEMICALS AND ALLIED PrODUCTS (SIC 28)

EPA’s Detailed Industry Questionnaire: Phase || Cooling Water Intake Sructuresidentified fifteen 4-digit SIC codes in the
Chemical and Allied Products Industry (SIC 28) with at |east one existing facility that operates a CWIS, holds a NPDES
permit, withdraws equal to or greater 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 “ section
316(b) facilities’). For each of the fifteen SIC codes, Table 4B-1 below provides a description of the industry sector, alist of
primary products manufactured, the total number of detailed questionnaire respondents (weighted ro represent national
results), and the number and percent of section 316(b) facilities.

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

. Number of Weighted Detailed

Questionnaire Survey
i i Respondents
SIC SIC Description Important Products M anufactured | Section 316(b)
i i Total | Facilities
No® | %
Inorganic Chemicals (SIC 281)°
2812 : Alkaliesand Chlorine Alkalies, caustic soda, chlorine, and soda ash 28 20 68.7%
2813 | Industrial Gases Industrial gases (!ncludlng prganlc) for salein 110 4 39%
i compressed, liquid, and solid forms
2816 Inorganic Pigments B_Iack pigments, except carbon black, white 26 4 16.7%
i pigments, and color pigments
2819 Indhsirial Inorgamc(_:hemlcals, Miscellaneous other industrial inorganic chemicals an 33 12.2%
i Not Elsewhere Classified
Total Inorganic Chemicals 435 61 14.1%

: ! Cellulose plastics materials; phenolic and other tar
Plastics Material and Synthetic acid resins; ur.eaand me!amlne resins, ylnyl resins,
: : ’ i styreneresins; akyd resins; acrylic resins;
2821 : Resins, and Nonvulcanizable ) S
H i polyethylene resins; polypropylene resins; rosin
i Elastomers i o . '
i modified resins; coumarone-indene and petroleum
i polymer resins; miscellaneous resins

305 | 15 i 48%

Organic Chemicals (SIC 286)°

! Cyclic Organic Crudes and i Aromatic chemicals, such as benzene, toluene, mixed ; :
2865 | Intermediates, and Organic i xylenes naphthalene, synthetic organic dyes, and 5 i 4 i 7.3%

i Dyesand Pigments i synthetic organic pigments

i Aliphatic and other acyclic organic chemicals;

i solvents; polyhydric acohals; synthetic perfume and : :

! flavoring materials; rubber processing chemicals; Po3e4 1 48 i 13.1%

i plasticizers; synthetic tanning agents; chemical ' i ’

i warfare gases; and esters, amines, €tc.

Total Organic Chemicals P43 52 1 123%

Industrial Organic Chemicals,
i Not Elsewhere Classified
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Table 4B-1: Section 316(b) Facilities in the Chemicals and Allied Products Industry (SIC 28)

Number of Weighted Detailed

Questionnaire Survey
i i Respondents
SIC SIC Description Important Products M anufactured Section 316(b)
i i Total | Facilities
No® | %
Other Chemical Sectors
. . i Cellulose acetate and regenerated cellulose such as o
2823 ; Cellulosic Manmade Fibers i rayon by the viscose or cuprammonium process ! 1 14.9%
5 i Regenerated proteins, and polymers or copolymers of
i Manmade Organic Fibers, i such components as vinyl chloride, vinylidene : : o
2824 i Except Cellulosic i chloride, linear esters, vinyl alcohols, acrylonitrile, 36 9 1 2al%
: i ethylenes, amides, and related polymeric materials
i Agar-agar and similar products of natural origin,
2833 i Medicinal Chemicalsand i endocrine products, manufacturing or isolating basic 3 3 9.9%
i Botanical Products ¢ vitamins, and isolating active medicina principals '

i such as alkaloids from botanical drugs and herbs

: Intended for final consumption, such as ampoules, 5 : 5
2834 | Pharmaceutical Preparations | tablets, capsules, vials, ointments, medicinal : 91 : 4 i 4T%
: i powders, solutions, and suspensions : : :

i Soapsand Other Detergents, i Soap, synthetic organic detergents, inorganic alkaline
i Except Speciality Cleaners i detergents ’
Ammoniafertilizer compounds and anhydrous
i ammonia, nitric acid, ammonium nitrate, ammonium
! sulfate and nitrogen solutions, urea, and natural
i organic fertilizers (except compost) and mixtures

: ! Phosphoric acid; normal, enriched, and concentrated 5 : 5

2874 | Phosphatic Fertilizers i superphosphates; ammonium phosphates; nitro- : 41 : 1 P 2.9%
: i phosphates; and calcium meta-phosphates : : :

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

Fatty acids; essential oils; gelatin (except vegetable);

2873 Nitrogenous Fertilizers

Chemicals and Chemical sizes; bluing; laundry sours; writing and stamp pad 5 5
2899 : Preparations, Not Elsewhere i ink; industrial compounds; metal, oil, and water 162 4 i 2%
! Classified ¢ treating compounds; waterproofing compounds; and : :

i chemical suppliesfor foundries

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

Total SIC Code 28

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

® 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 officialy 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 Chemical's sector.”

Source:  U.S EPA, 2000; Executive Office of the President, 1987.
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The responses to the Detailed Questionnaire indicate that three main chemical sectors account for 78 percent of the chemicals
industry section 316(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 163 section
316(b) facilities in the Chemical industry, 61 facilities, or 37 percent, belong to the Inorganic Chemicals sector, 52, or 32
percent, belong to the Organic Chemical's sector, and 15, or 9 percent, belong to the Plastics and Resins sector. This profile
therefore provides detailed information for these three industry groups.

4B.1 Domestic Production

The U.S. Chemical and Allied products industry includes a large number of companies that, in total, produce more than
70,000 different chemical products. These products range from commodity materials used in other industries to finished
consumer products such as soaps and detergents. The industry accounts for nearly 12 percent of U.S. manufacturing value
added, and produces approximately two percent of total national gross domestic product (McGraw-Hill, 2000).

Raw materials containing hydrocarbons such as oil, 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, 2000).

The Chemicals and Allied products industry is highly energy intensive, consuming about 7 percent of total annual U.S.

energy output (McGraw-Hill, 2000). It isone of the largest industrial users of electric energy and also consumes large
amounts of oil and natural gas. In total, 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 isfor fuel and power for production
processes. Oil 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, 2001).

a. Output

Figure 4B-1 showsthe trend in value of shipments and value added for the three profiled sectors between 1988 and
1997.' 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 afirmin relation
to its market or competitors. Vaue added is used to measure the value of production activity in a particular industry. Itisthe
difference between the value of shipments and the value of inputs used to make the products sold.

The Organic Chemicals sector (SIC 286) experienced a significant decrease in both value of shipments and value added
between 1994 and 1996, before rebounding in 1997. The decrease was a function 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 devel oping nationsin recent years (McGraw-Hill, 2000).

The Plastics Material and Resin (SIC 2821) and Inorganic Chemicals (SIC 281) sectors have remained relatively stable over
the period between 1988 and 1997. 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 competitive in the global market. In
more recent years, the strength of the U.S. economy has bolstered domestic end-use markets, offsetting the reductionsin
exports that have resulted from increased global competition and a strengthened dollar (M cGraw-Hill, 2000).

! Terms highlighted 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 (in millions, constant $2000)
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Source:  U.S DOC, 1988-1991 and 1993-1996; U.S. DOC, 1987, 1992, and 1997.

Table 4B-2 provides the Federal Reserve System’sindex of industrial production for the three profiled sectors, which shows
trends in production since 1997. Thisindex reflects total output in physical terms, whereas value of shipments and value
added reflects the value of production. Table 4B-2 shows varying trends in the three sectors since 1997, but sharp declinesin
production in all three sectorsin the first half of 2001. These declines have been caused by the dramatic slowdown in the
U.S. economy, which has affected demand in major chemical-using sectors such as steel, apparel, textiles, forest products,
and the technology sectors (Chemical Marketing Reporter, 2001).
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Table 4B-2: Chemicals Industry Industrial Production Indexes

Basic Inorganic Chemicals*

Plastics M aterials

Industrial Organic Chemicals

Total Percent
Change 1989- 11%
1997

Average Annual
Growth Rate

Jan.-June 2000°

Jan.-June 2001°

@ Includes alkalies and chlorine, inorganic pigments and inorganic chemicals.
P Average over the six month period.

Source: Federal Reserve Board, 2001.
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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.
Prices for plastics material and resins followed atrend similar to the other two chemical industry sectors but with larger
fluctuations (see Figure 4B-2).

The fluctuations in chemical and plastics prices are in part afunction of energy prices. Basic petrochemicals, which comprise
the majority of organic chemical products, require energy input which can account for up to 85 percent of total production
costs. The prices of natura gas and oil therefore influence the production costs and the selling price for these products. High
basic petrochemical prices 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 PPl isa
family of indexes that measure price changes from the perspective of the seller. This profile uses the PPI to express monetary
valuesin constant dollars.

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

45,000 —&— Inorganic Chemicals (9C
40,000 +—a— A B 2812, 2813, 2816, 2819)
35,000 _\A——-A/‘/ \\/‘ —m— Plastics Material and
30,000 Resins (S C 2821)
25,000 - —A— Organic Chemicals (9C
20,000 - 2865, 2869)
15,000 | W
10,000

5,000 -

Source:  BLS, 2000.

A recent sharp rise in prices for organic chemicals and plastics materials and resins is due in part to increases in the price of
natural gas. Natural gasliquids are the feedstock for 70 percent of U.S. ethylene production, and the high natural gas prices
are putting U.S. organic chemicals and, to alesser extent, plastic resin producers at a disadvantage relative to foreign
producers who rely on naphta and gas oil as afeedstock. Natural gas prices have declined recently, however, which will ease
this pressure on U.S. producers (Chemical Market Reporter, 2001). Recent price increases for plastics and resins also reflect
ashift by U.S. producers away from commodity resins to emphasize speciality and higher-value-added products (M cGraw-
Hill, 2000).
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c. Number of

facilities and firms

According to the Statistics of U.S. Businesses, the number of facilities in the Organic and Inorganic Chemical sectors
remained relatively stable between 1989 and 1997. Table 4B-3 shows a downward trend in the number of facilities producing
inorganic chemical products following apeak in 1991. Thisdecreaseis likely 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 operations in an attempt to reduce costs and achieve economies of scale (S& P, 2001).

While the number of producersin the Organic and Inorganic Chemical sectors has remained stable, the Plastics Material and
Resins sector has experienced a significant increase in the number of facilities reported between 1993 and 1996, reflecting
growth in the demand for plastics in anumber of end-uses (McGraw-Hill, 2000).

Table 4B-3: Number of Facilities for Profiled Chemical Sectors®
Inorganic Chemicals Plastics M aterial and Resins Organic Chemicals
(SIC 2812, 2813, 2816, 2819) (SIC 2821) (SIC 2865, 2869)
Year e o ] B St e S S S e
Number of |  Percent Number of i  Percent Number of | Percent
Facilities Change Facilities Change Facilities Change

1989 1,387 n/a 504 n/a 844 n‘a
1990 1,421 2% 517 3% 837 -1%
1991 1,508 6% 529 2% 851 2%
1992 1,466 -3% 460 -13% 888 1%
1993 1,476 1% 502 9% 908 2%
1994 1,460 -1% 499 -1% 902 -1%
1995 1,425 -2% 558 12% 907 1%
1996 1,396 -4% 630 26% 868 -4%
1997 1,414 1% 593 -6% 945 9%

Total Percent 2% 18% 12%

Change 1989-
1997

Average Annual 0.2% 2.1% 1.4%
Growth Rate

& The Statistics of U.S. Businessis derived from Census County Business Patterns data, and reports somewhat different numbers of
firms and facilities than other Census data sources.

Source: U.S SBA,

2000.
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The trend in the number of firms between 1989 and 1997 has been similar to the number of facilities. The number of firms
remained relatively stable for the Inorganic and Organic Chemical sectors. The Plastics Material and Resins sector
experienced a significant increase in the number of firms reported between 1993 and 1997 from 284 to 358 firms.

Table 4B-4 shows the number of firmsin the three profiled chemical sectors between 1990 and 1997.

Table 4B-4: Number of Firms for Profiled Chemical Sectors®
Inorganic Chemicals Plastics M aterial and Resins Organic Chemicals
_______ (SIC 2812, 2813, 2816, 2819) | ........9¢c28n) |......(5C28652869 .
Yo Number of Per cent Number of Per cent Number of E Per cent
Firms Change Firms Change Firms Change
____________ 90 )8 e R e e
____________ 99 B BB 5841/".
____________ 1992 P 6115/".
____________ 1998 BB P 6486/".
____________ 194 o BT BB 6441/0.
____________ 1998 o s 6440/".
____________ 199 o 82 A 5967/0.
1997 611 -2% 358 -11% 674 13% I
Total Percent
Change 1990- -5% 19% 16%
____________ AT NN SN NS SN SN SR,
Average Annual 0.7% 2.5% 2.2%

& The Statistics of U.S. Businessis derived from Census County Business Patterns data, and reports somewhat different numbers of
firms and facilities than other Census data sources.

Source: U.S SBA,

2000.
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d. Employment and productivity

Employment isameasure of the level and trend of activity in an industry. 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 - -
—e— Inorganic Chemicals
120,000 - H’W (sic 2812, 2813,
2816, 2819)
100.000 - —m— Plastics M aterial and
Resins (SIC 2821)
80,000 - _ _
—a— Organic Chemicals (SIC
60,000 | p——=—m— 5 -———-/-—-\.—4 2865, 2869)

40,000 A

20,000

0

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.

Table 4B-5 presents the change in value added per labor hour, a measure of labor productivity, for each of the profiled
industry sectors between 1988 and 1997. Thetrendsin each sector, particularly Plastic Materials and Resins and Organic
Chemicals, show considerable volatility throughout the early and mid 1990s. The gainsin productivity in the Inorganic
Chemicals sector reflect facilities' attempts to reduce costs by restructuring production and materials handling processesin
response to maturing domestic markets and increased global competition (S& P, 2001).
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Source:  U.S DOC, 1988-1991 and 1993-1996; U.S. DOC, 1987, 1992, and 1997.

Table 4B-5: Productivity Trends for Profiled Chemical Sectors (in millions, constant $2000)
Inorganic Chemicals Plastics M aterial and Resins Organic Chemicals
(SIC 2812, 2813, 2816, 2819) (SlC 2821) (SIC 2865, 2869)
Year Value Value Value
Value Egﬁfs L A dded/Hour ...... Value |-P|£)?Jcrjs ...... A dded/Hour ...... Value E:ﬂ:s . Added/Hour ......
Added S mill) | o 9% | Added (m|II) \o % | AME iy P %
" i Change : : : Change
1988 16,514 114 145 n‘a 15,057 80 152 262 n‘a
1989 16,785 109 154 6% 14,491 84 155 263 1%
1990 18,424 115 161 4% 14,363 83 156 -1%
1991 17,900 121 148 -8% 13,120 81 156 -11%
1992 19,219 120 160 8% 15,576 79 155 1%
1993 18,339 108 170 6% 14,845 81 156 243 4%
1994 17,183 101 170 0% 18,260 89 146 282 16%
1995 17,026 100 170 0% 18,193 92 148 256 -9%
1996 16,246 97 168 -1% 16,815 81 158 194 -24%
1997 17,367 91 191 14% 17,931 82 152 260 34%
Total
Percent
Change 5% -20% 32% 19% 3% 16% -1% 0% -1%
1988-
1997
Average :
Annual |00 g0y e 2% | 03% | 2% 01% | 0% | -01%
Percent : : : : :
Change i i i
| |
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e.

Capital expenditures

The chemicalsindustry is relatively capital-intensive, with aggregate capital spending of $33.6 billion in 1999 (S& P, 2001).
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 increases in capital expenditures over the past eleven years. Table 4B-6 shows that capital
expenditures in the Inorganic Chemicals, the Plastics, and the Organic Chemicals sectors have increased by 98, 79, and 30
percent, respectively, over the past eleven years. Much of this growth in capital expendituresis driven by investment in
capacity expansions to meet the increase in global demand for chemical products. Domestically, the continued substitution of
synthetic materials for other basic materials and rising living standards has resulted in consistent growth in the demand for
chemical commodities (S&P, 2001).

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.

Table 4B-6: Capital Expenditures for Profiled Chemical Sectors (in millions, constant $2000)
Inorganic Chemicals Plastics Organic Chemicals
(SIC 2812, 2813, 2816, 2819) (sicz2g2yy | (SIC 28652869) _______________
Y Capital ' Percent Capital Capital . Percent

Expenditures Change Expenditures Expenditures Change
______________ 1987 i 208 i Me R LT SN
______________ 1988 Ao e s AT R
______________ 1989 A8k A A e
______________ 1990 A e AR B 2T
______________ et OO Y O N UL NNt S SO
______________ 1992 .. IR Lon AU W0
______________ 1998 AR Ese e ST
______________ o s e )30 A s T
______________ 198 | L A% A s e
______________ 199 . yses e B A BBk

1997 2,095 7% 3,118 2% 6,170 -8%
Total Percent 98% 79% 30% I
Change 1987-1997 . . .
Average Annual 7% 6% 3%
Growth Rate

4B-11



Section 316(b) EA Chapter 4 for New Facilities Manufacturing Profile: Chemicals and Allied Products

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 additions in thisindustry are often made
on arelatively large scale and can substantially affect the industry’ s capacity utilization rates. Figure 4B-4 presentsthe
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. Plastics and Resins capacity utilization has shown a downward trend, as the production
of many commodity resins has shifted overseas. U.S. producers have responded by emphasizing the manufacture of
speciality and higher-value-added products and by rationalizing capacity to improve profitability (McGraw-Hill, 2000).

Overall, 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 aimost 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 | egislation designed to
reduce the emission of chlorinated compounds into the environment. These regul ations decreased the demand for chlorine
which, together with caustic soda, accounts for more than 75 percent of production by this sector. The significant increasein
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 2000).
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Figure 4B-4: Capacity Utilization Rates (Fourth Quarter) for Profiled Chemical Sectors
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4B.2 Structure and Competitiveness

The chemicalsindustry continues to restructure and reduce costs in response to competitive challenges, including global
oversupply for commodities. In the early 1990s, the chemical industry’ s cost-cutting came largely from restructuring and
downsizing. Theindustry has taken steps to improve productivity, and consolidated to cut 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,
2001).

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, 2001).

Facilities producing cyclic crudes and intermediates (SIC 2865) and unclassified industrial organic chemicals, not elsewhere
classified (SIC 2869), are concentrated in Texas, New Jersey, Ohio, California, New York, and lllinois. Facility sitesare
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 chemicalsisthe chemical industry, facilitiestend to cluster near such end-
users (U.S. EPA, 19953).

Inorganic Chemical facilities (SIC 281) aretypically located near consumers and, to a lesser 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 Lakesregion. 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 chemicals
facilities (U.S. 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
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Source:  U.S DOC, 1987, 1992, and 1997.

b. Facility size

The three profiled chemicals industry sectors are characterized by alarge number of small facilities, with more than 67
percent of facilities employing fewer than 50 employees and only eight percent employing 250 or more employees. However,
the larger facilitiesin the three sectors account for the majority of the industries’ output. Thisfact is most pronounced in the
Inorganic Chemicals sector where facilities with fewer than 20 employees account for 63 percent of all facilities but for only
8 percent of theindustry’s value of shipments. In the Organic Chemicals sector, approximately 29 percent of all facilities
employ 100 employees or more. These facilities account for about 87 percent of the value of shipments for the industry.
Similarly, facilities in the Plastics Industry with more than 100 employees account for only 29 percent of al facilities but for
80 percent of the industry’ s value of shipments (see Figure 4B-6 below).
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Figure 4B-6: Number of Facilities and Value Added by Employment Size Category in 1992 for Profiled
Chemical Sectors
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Source:  U.S DOC, 1987, 1992, and 1997.
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c. Firm size

The Small Business Administration (SBA) defines small firms in 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 1997, 475 of 611 firmsin the Inorganic Chemicals sector had less than 500 employees. Therefore,
at least 78 percent of firmsin this sector were classified as small. These small firms owned 524 facilities, or 37 percent of al
facilitiesin the sector. In the Plastics and Resins Industry sector, 272 of 358 firms, or 76 percent, had less than 500
employeesin 1997. These small firms owned 294 of 593 facilities (50 percent) in the sector. In the Organic Chemicals
Industry sector, 74 percent of facilities (496 of 674) had fewer than 500 employees, owning 57 percent of all facilitiesin that
sector.

Table 4B-7 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-7: Number of Firms, Facilities and Estimated Receipts by Firm Size Category for Profiled Chemical
Sectors (1997)

Inorganic Chemicals Plastics M aterial and Resins Organic Chemicals
(SIC 2812, 2813, 2816, 2819) (SIC 2821) (SIC 2865, 2869)
Employment Estimated | Edtimated ! Estimated
Size i | [Reges i ! Receipts(in ! Receipts(in
Category No. of i Number of : (in No. of i Number of : . No. of | Number of i L
. : o : o . : . ¢ millions, . : . i millions,
Firms i Facilities i millions, Firms : Facilities Firms : Facilities :
] : : i constant : i constant

constant ] ] : :
$2000) $2000) $2000)

Source:  U.S SBA, 2000.

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

The four-firm concentration ratio (CR4) and the Herfindahl-Hirschman Index (HHI) are common measures of
industry concentration. The CR4 indicates the market share of the four largest firms. For example, a CR4 of 72 percent
means that the four largest firmsin the industry account for 72 percent of the industry’ stotal value of shipments. The higher
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the concentration ratio, the less competition there is in the industry, other things being equal.? An industry with a CR4 of
more than 50 percent is generally considered concentrated. The HHI indicates concentration based on the largest 50 firmsin
theindustry. It isegual 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. An industry 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. 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. The diversity of products
in some of the profiled sectors, however, make generalizations about concentration less reliable than in industries with a more
limited product slate. There could be significant variations in the numbers of producers of individual products within the
SICs with numerous products (e.g. SIC 2869, Industrial Organic Chemicals, not elsewhere classified).

The specialization ratio isthe percentage of the industry’s production accounted for by primary product shipments. The
coverage ratio isthe percentage of the relevant product shipments that are produced as primary products by facilitiesin the
comparable SIC. The specialization ratios presented in Table 4B-8 indicate arelatively high degree of specialization for each
profiled chemical industry sector. The coverage ratios indicate that the facilities classified in the profiled SICs produce more
than 80 percent of the relevant products as primary products, except for SIC 2812 (Alkalies and Chlorine) and 2865 (Cyclic
Organic Crudes and Intermediates, and Organic Dyes and Pigments), where alarger portion of the relevant products produced
are produced by facilities classified in other SICs.

2 Note that the measured concentration ratio and the HHF are very sensitive to how the industry is defined. Anindustry with ahigh
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. dluminum in beverage containers). Concentration ratios are
therefore only one indicator of the extent of competition in an industry.
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Table 4B-8: Selected Ratios for Four-Digit SIC Codes for Profiled Chemical Sectors

Concentration Ratios

: : : : : ) Specialization Coverage
Code 4Firm i 8Firm { 20Firm | 50Firm i Herfindahl Ratio Ratio

(CRY | (CRY | (CRe) | (CRsp | 'Mmman

Inorganic Chemicals

99% 100%

99% 100%

95% 98% 1,538 98% 94%
| 96% . 99% | 1,629 96% 94%
. | 94% . 99% | 1,550 94% 89%
| 93% . 99% | 1,910 95% 89%
| 68% . 84% | 468 91% 80%
| 68% . 85% | 677 91% 82%
Plastics Material and Resins
- ey 33% ................. 61% ................. 89%248 ....................... 88% 81% .........
ey T RN USSR SSRSSSISE SOUOUSNSR SUSSROTSSSPSPPIIE SRS SSRRSSASSSSSSPSIIOE EOCSTOST SR S
92 24% 39% 63% 90% 284 86% 80%
Organic Chemicals
o w6 | 50% 7% 96% 80% 61%

2% i 94%

Source: U.S DOC, 1987, 1992, and 1997.

e. Foreign trade

The chemicalsindustry isthe largest exporter in the United States. The industry generates more than 10 percent of the
nation’ s total exports, and overseas sales constitute a growing share of U.S. chemical company revenues. The mgjor U.S.
producers still derive 50 percent or more of their revenue from domestic sales, however (S& P, 2001).

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-9 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. Glaobalization of the
market has become a key factor influencing foreign competitiveness in the Inorganic Chemicals sector (SIC 281). In recent
years import penetration has been increasing at a dlightly higher rate than export dependence in this sector dueto a
strengthened U.S. dollar, weakness in the European and Japanese markets, and increased production in lower-cost developing
nations (McGraw-Hill, 2000). Increased globalization has also been a dominant 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. remained a net exporter of plastics and resins, despite these trends. The market for organic
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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,
exports in Organic Chemicals (SIC 2865, 2869) remained slightly higher than imports between 1989 and 1996.

Table 4B-9: Trade Statistics for Profiled Chemical Sectors
: Value of i
Valueof imports {  exports(in i Valueof shipments Implied
. L : L : . - : : Import Export
Y ear (in millions, millions, (in millions, i Domegtic Penetration” | Dependence®
constant $2000) constant constant $2000) i Consumption? : e
$2000) : i
(@ (b) : (c) i (d) i (e : () (9)
Inorganic Chemicals, Except Pigments (SIC 2812, 2813, 2819)
1989 5,107 : 5,798 : 26,306 i 25615
1990 5,185 5,590 28,442 28,036
1991 5,145 5,993 28,164 27,316
1992 6,341 30,560 ' '
1993 938 21
1994 994 59
1995 6,226 30,62
1996 6,089 28,612
Total Percent
Change 16.9% 5.0% 8.8%
1989-1996
Average
Annual 2.0% 0.6% 1.1%
Growth Rate i :
Plastics Materials and Resins (SIC 2821)
1989 1,732 6,157 : 37,095 i 32670 5% 17%
1990 2,133 7,376 36,895 31,651 % 20%
1991 2,115 8,796 35,226 28,544 % 25%
1992 2,570 8,735 39,023 32,859 8% 22%
1993 3,127 8,918 39,176 33,385 9% 23%
1994 3,914 10,055 44511 i 38,370 10% 23%
1995 4,220 10,682 44,980 38,518 11% 24%
1996 4,586 11,627 44,037 i 369% 12% 26% I
Total Percent
Change 164.8% 88.8% 18.7% 13.2%
1989-1996
Average
Annual 15.0% 10.0% 2.0% 2.0%
Growth Rate
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Table 4B-9: Trade Statistics for Profiled Chemical Sectors

: Value of :
Valueof imports i  exports(in | Valueof shipments Implied
T : L : . - H : Import Export
Y ear (in millions, millions, (in millions, i Domestic Penetration” | Dependence®
constant $2000) constant constant $2000) i Consumption? : &
$2000) E i .
©) (b) © ) ©@ i O o §
Organic Chemicals, Except Gum & Wood (SIC 2865, 2869)
7,464 : 12710 i 90,496 i 85249
8,108 12,654 91,856 87,309

8,416 12,943 87,940 83,413

9,307 12,954 89,251 85,605

9,464 13,492 90,847 86,819

15,747 97,130 92,387

Total Percent
Change
1989-1996

Average
Annual
Growth Rate

& Caculated by
b Calculated by
¢ Caculated by

EPA as shipments + imports - exports.
EPA as imports divided by implied domestic consumption.
EPA as exports divided by shipments.

Source:. U.S DOC, 1997.

More recent export and import data shown in Figure 4B-7 show declinesin the real value of both exports and imports of
inorganic chemicals and plastics and resinsin 1999. Exports and imports of organic chemicalsrosein 1999. The chemicals
industry experienced a decline in its trade balance in 2000, due to increased imports form Western Europe, encouraged by the
strong U.S. dollar relative to the Euro, and growth in the petrochemical industry in the Middle East. Recent declinesin the
dollar relative to the Euro are expected to improve export performance, but declinesin the global economy are resulting in
mixed trade performance in 2001 (Chemical Market Reporter, 2001).
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Figure 4B-7: Value of Imports and Exports for Profiled Chemical Sectors
(in millions, constant $2000)
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Source:  U.S DOC, 2000; U.S DOC, 1997.
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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 reguired 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, 2001).

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. The industry 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, 2001). 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-10 presents operating margins for each of the profiled chemical sectors between 1987 and 1997.
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Table 4B-10: Operating Margins for Profiled Chemical Sectors (in millions, constant $2000)
Y ear Value of Shipments Cost of Materials Payroll (all employees) Operating Margin i
Inorganic Chemicals (SIC 2812, 2813, 2816, 2819)
........... 1 98726306113354083414%
"""""" 1988 | o842 12a02 41’5 i A28k
"""""" 199 | 28184 11485 i 42 i 44k
"""""" 190 | 30%0 | 12754 i 435 i 43k
"""""" 991 | 30214 i 12397 i ael7 i 4%
"""""" 192 | a1s1 i 1248 480 453%
"""""" 193 | 3068  : 1236  : 4506 :  451%
"""""" 1904 | o812 i 1130 422 i 455%
"""""" 195 | 27913 ¢ 1108 387 i 4%k
"""""" 1996 | 2723 ¢ 1o i 3e;s i a6 |
"""""" 1997 | 2853 ¢ 11144 i 374 i as% |
Plastics Material and Resins (SIC 2821)
........... 1 98736668215302802336%I
........... 198836637220592476330%
........... 198937095226352658313%
........... 199036895228382928302%
........... 199135226221532955287%
........... 199239023234853330313%
........... 199339176242173476293%
........... 199444511263633741324%
........... 199544902271093422320%
........... 199644037272693146309%
........... 199747587297943346304%
Organic Chemicals (SIC 2865, 2869)
........... 1 98888009490386777355%
"""""" 199 |  %049% : 5016 664 i 3724
"""""" 190 | o186 | 508 i 7209 i 354%
"""""" 91 | 90  :  sis27 i 7382 i 330%
"""""" 192 | st i 53169 i 7564 i 320%
"""""" 193 | o7 i sa@s i 7847 i 33k
"""""" 1994 | 910 ¢ seit i 772 i 326 |
"""""" 195 | saeo7 47402 i 647  363%
"""""" 196 | 879 {5023 719 i 28
' 90,811

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S. DOC, 1987, 1992, and 1997.
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4B.4 Facilities Operating Cooling Water Intake Structures

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 Detailed Industry Questionnaire: Phase I Cooling Water Intake Structures on
existing facilities with the following characteristics:

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

> they have a design intake flow of equal to or greater than two MGD;
> they use at least 25 percent of that flow for cooling purposes.

These facilities are not “new facilities” as defined by the proposed section 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 “ section 316(b) facilities.”

a. Cooling water uses and systems

Information collected in the Detailed Questionnaire found that an estimated 61 out of 435 inorganic chemical facilities (14
percent), 15 out of 305 plastics facilities (5 percent), and 52 out of 427 organic chemical facilities (12 percent) meet the
characteristics of a section 316(b) facility. Most section 316(b) facilitiesin 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:

> Ninety-eight percent (60 facilities) of section 316(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, at 28 and 23 percent of facilities, respectively.

> All section 316(b) plastics facilities use cooling water for production line (or process) contact or noncontact
cooling. Sixty-seven and 40 percent of facilities use cooling water for air conditioning and other uses,
respectively. None of the section 316(b) plastics facilities use cooling water for electricity generation.

> All fifty-two section 316(b) organic chemicals facilities use cooling water for production line (or process)
contact or noncontact cooling. Twenty-three percent (12 facilities) use cooling water for air conditioning,
and 6 percent (3 facilities) use cooling water for electricity generation.

Table 4B-11 shows the distribution of existing section 316(b) facilities in the profiled chemical sectors by type of water body
and cooling system. The table shows that most of the existing section 316(b) facilities have either a once-through system (65,
or 51 percent) or employ a combination of a once through and arecirculating system (28, or 22 percent). The mgjority of
existing facilities draw water from a freshwater stream or river (99, or 77 percent). All 316(b) in the three profiled chemical
sectors that withdraw water from an ocean have a once though cooling system, while all facilities withdrawing from alake or
reservoir employ acombination of a once-through and arecirculating system.
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Table 4B-11: Number of Section 316(b) Facilities by Water Body and Cooling System Type
for Profiled Chemical Sectors

Cooling System
Recwculalmg OnceThrough Comblnatlon None Other
Water Body [ e S e g
Type i %of i %of : i %of ;%ofg i % of
Number | Total | Number | Total | Number | Total | Number | Total | Number | Total
Inorgamc Chemlcals (SIC 2812, 2813, 2816, 2819)
Estuary or Tida ' '
River
Estuary or Tidal
River & Lakeor
Reservoir
Freshwater

Stream or River

Freshwater

Freshwater

Estuary or Tidal
River
Estuary or Tidal
River & Lake or
Reservoir

Freshwater
Stream or River

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

Source:  U.S EPA, 2000.

4B-26



Section 316(b) EA Chapter 4 for New Facilities Manufacturing Profile: Chemicals and Allied Products

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

> Fifty-two percent of the section 316(b) facilities in the Inorganic Chemicals sector have greater than 500
employees, while 28 percent of these facilities employ less than 100 employees.

> All of section 316(b) plastics facilities employ at least 500 employees, and 60 percent employ over 1,000
employees.

> All section 316(b) organic chemical facilities employ more than 100 employees, and the largest number (30,

or 58 percent) of facilities are in the employment size category of 100 to 259 employees. Thirty-five
percent of the section 316(b) organic chemical facilities employ more than 500 employees.

Figure 4B-8 shows the number of section 316(b) facilities in the profiled chemical sectors by employment size category.

Figure 4B-8: Number of Section 316(b) Facilities by Employment Size Category for Profiled Chemical

Sectors
354
[l |norganic Chemicas (SIC 2812, 2813,
30+ 2816, 2819)
25 [ Plastics (SIC 2821)
20+ . :
Il Organic Chemicals (S C 2865, 2869)
154
101
54
04
<100 100-249 250-499 500-999 >=1000

Source:  U.S EPA, 2000.
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c. Firm size

EPA used the Small Business Administration (SBA) small entity size standards to determine the number of existing section
316(b) facilitiesin 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-12 shows that, of the 61 section 316(b) facilities in the Inorganic Chemicals sector, four, or 7 percent, are owned by
asmall firm. All four of thesefirmsarein SIC 2816. None of the 15 section 316(b) facilities in the Plastics sector are owned
by asmall firm. Ninety-two percent of the section 316(b) facilities in the Organic Chemicals sector are classified as large.
SIC 2869 accounts for all of the facilities owned by small firmsin the Organic Chemicals sector. Overall, the profiled
chemicals sector has 120 facilities (94 percent) owned by large firms, and 8 facilities (8 percent) owned by small firms.

Table 4B-12: Number of Section 316(b) Facilities by Firm Size for Profiled Chemical Sectors

sICCode | .................. Total

_______________________ o S WO N < SN T O S N

_______________________ iR WO AN SO SORUN NSO SO NS SO

_______________________ iR WO/ SRS/ ONNURUN SO SO SO NS SO

_______________________ G ORI WO SO0 SOOI SO SO SO SO: NS~ A
Total 57 93% 4 % 61

120 94% 8 6%

Source:  U.S EPA, 2000; D&B, 2001.
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4C  PETROLEUM AND COAL ProODUCTS (SIC 29)

EPA’s Detailed Industry Questionnaire: Phase |1 Cooling Water Intake Structures identified one 4-digit SIC codein the
Petroleum and Coal Products Industry (SIC 29) with at least one existing facility that operates a CWIS, holds a NPDES
permit, withdraws equal to or greater 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
“section 316(b) facilities’). Table 4C-1 below provides a description of the industry sector, alist of primary products
manufactured, the total number of detailed questionnaire respondents (weighted to represent national results), and the number
and percent of section 316(b) facilities.

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

Number of Weighted
Detailed Questionnaire

i i Survey Respondents
SIC SIC Description Important Products Manufactured Section 316(b)
: ' Total |i....raclities
{ No. | % I

! Gasoline, kerosene, distillate fuel oils, residual fuel oils,
i and lubricants, through fractionation or straight : :
2911 } Petroleum Refining i distillation of crude oil, redistillation of unfinished i 163 31 i 192%
; i petroleum derivatives, cracking, or other processes; i : :
i aliphatic and aromatic chemicals as byproducts

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

4C.1 Domestic Production

The petroleum refining industry accounts for about 4 percent of the value of shipments of the U.S. entire manufacturing
sector and for 0.4 percent of the manufacturing sector’s employment (U.S. DOE, 1999a). According to the Economic Census,
petroleum refineries had a real value of shipments of approximately $212 billion dollars ($2000) and employed 64,789 people
in 1997. Petroleum products contribute approximately 40 percent of the total energy used in the United States, including
virtually all of the energy consumed in transportation (U.S. DOE, 1999a).

U.S. DOE Energy Information Administration (EIA) data report that there were 155 operable petroleum refineriesin the U.S.
as of January 2001, of which 150 were operating and five were idle (U.S. DOE, 2000a)." Some data reported in this profile
are taken from EIA publications. Readers should note that the Census data reported for SIC 2911 cover a somewhat broader
range of facilities than do the U.S. DOE/EIA data, and the two data sources are therefore not entirely comparable.?

The petroleum industry includes exploration and production of crude oil, refining, transportation, and marketing. Petroleum
refining is a capital-intensive production process that converts crude ail into avariety of refined products. Refineriesrangein
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

! In addition, there are three idle refineries in Puerto Rico and one operating refinery in the Virgin Islands.

2 For comparison, preliminary 1997 Census data included 244 establishments for NAICS 3241/SIC 2911, whereas U.S. DOE/EIA
reported 164 operable refineries as of January 1997.
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their efficiency and flexibility to process heavier crude oils by adding “downstream” capacity.> While the number of
refineries has declined, the average refinery capacity and utilization has increased, resulting in an increase in domestic
refinery production overall.

a. Output

Table 4C-2 shows trends in production of petroleum refinery products from 1990 through 2000. In general, production of
refined products has grown over this period, reflecting growth in transportation demand and other end-uses. Therewas a
reduction in output due to the domestic economic recession in 1991.

Table 4C-2: Petroleum Refinery Product Production (million barrels per day)

M otor Distillate Residual Other Per cent
Year Gasoline i Fue Oil i Jet Fuel i Fuel Oil | Products® ‘i Total Output i change
1990 696 i 292 i 149 i 095 i 205 i 1527 i na

Total Percent o o o oE a0 o o
Change 1990-2000 14.2% 22.6% 8.1% 25.3% 15.3% 13.0%
Average Annual o o o 500 o o

Crot Rato 1.3% 2.1% 0.8% 2.9% 1.4% 1.2%
Jan-July 2000° 817 i 350 i 159 i 067
Jan-July 2001° 827 i 365 i 156 i 073
Percent change 1.2%

& Includes asphalt and road ail, liquified petroleum gases, petroleum coke, still gas, kerosene, petrochemical feedstocks, |ubricants,
wax, aviation gasoline, special napthas, and miscellaneous products.

® Monthly data for motor gasoline production include blending of fuel ethanol and an adjustment to correct for the imbalance of motor
gasoline blending components.

Source: U.S DOE, 2000b; U.S DOE, 2001.

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 operations (generally referred to as “ downstream” from the initial distillation) that increase the
refinery’ s capacity to process a wide 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. DOE, 1999a).
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Value of shipments and value added are the two most common measures of manufacturing output.* These historical
trends provide insight into the overall economic health and outlook for an industry. Vaue of shipmentsisthe sum of the
recei pts a manufacturer earns from the sale of its outputs. It isan indicator of the overall size of amarket or the size of afirm
in relation 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.

Nominal value of shipments and value added for petroleum refineries increased by 4 and 13 percent, respectively, from 1988
to 1997. Adjusted for changes in petroleum product prices (by the producer price index for SIC 2911), real value of
shipments was fairly constant over this period, despite a decline in the number of operating refineries (see Figure 4C-1). Real
value added for SIC 2911 declined from 1988 until 1990 and remained relatively stable through 1993. Between 1993 and
1997, there were significant gains with a decline in 1996.

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
(in millions, constant $2000)
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Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.
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b. Prices

Figure 4C-2 showsthe producer price index (PPI) for the Petroleum Refinery sector. 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.

The PPI for refined petroleum products showed substantial fluctuations in petroleum product prices between 1987 and 1998,
with a strong upward trend between 1998 and 2000, as shown in Figure 4C-2. Higher prices through 2000 reflect low
refinery product inventories and higher crude oil input prices (Vaue Line, 2001). Subsequent reductionsin crude oil prices
and slackening demand due to a slowing economy are likely to result in some reduction in prices, however.

Figure 4C-2: Producer Price Index for Petroleum Refineries
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c. Number of facilities and firms

Figure 4C-3 shows historical trends in the numbers of refineries and refinery capacity. This figure shows that the number of
operable refineries fell substantially between 1980 and 1999. This decrease resulted in part from the elimination of the Crude
Qil Entitlements Program in the early 1980s. The Entitlements Program encouraged smaller refineries to add capacity
throughout the 1970s. After the program was eliminated, surplus capacity and falling profit margins led to the closure of the
least efficient capacity (U.S. DOE, 19994). The decrease in the number of refineries has continued, as the industry has
consolidated to improve margins. After peaking in the early 1980's, refining capacity decreased throughout the rest of the
decade. Refining capacity has remained relatively stable since the decrease in the 1980's, with a dight upward trend in the
past five years. Thistrend is expected to continue, with no new “greenfield” refineries likely to be built in the U.S., but
continuing capacity expansion at existing facilities (S& P 2001).

Figure 4C-3: Trends in Numbers of Refineries and Refining Capacity 1949-2000
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Source:  U.S DOE, 2000a.
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Data from the Statistics of U.S. Businesses for SIC 2911 (Table 4C-3) shows that the number of firms reporting petroleum
refining as their primary business has also declined since 1990.

Table 4C-3: Number of Firms and Facilities for Petroleum Refineries (SIC 2911)

Facilities

Total Percent Change
1990 - 1997

Average Annual Growth
Rate

Source: U.S SBA, 2000.
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d. Employment and productivity

Employment levelsin the petroleum refining industry declined by 13 percent between 1988 and 1997, from 73,200 to 64,789
employees, as shown in Figure 4C-4. After increasing in the early 1990s, employment at petroleum refineries has declined
since 1992, reflecting overall industry consolidation.

Figure 4C-4: Employment for Petroleum Refineries (SIC 2911)
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Source:  U.S DOC, 1988-1991 and 1993-1996; U.S. DOC, 1987, 1992, and 1997.
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Table 4C-4 shows substantial year-to-year changes in productivity, measured by real value added per production hour. These
fluctuations reflect volatility in real value added, which in turn reflect variations in the relationship between input prices
(primarily crude oil) and refinery product prices. Changesin production hours from year to year have been less volatile, but
how a net reduction over the period 1988 to 1997, resulting in asmall growth in real value added per production hour over

that period.

Table 4C-4: Productivity Trends for Petroleum Refineries (SIC 2911)

Productiong Value Added Real Value

Hours i (inmillions, i e
(millions) { constant $2000) : >

Production
Hours

Growth Rates

. Added/Hour , ............................ R — T —

Value Added

Real Value
Added/Hour

i constant $2000)

103 i $35302 343

Total Percent Change
1988-1997

Annual Average
Growth Rate

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, 1997.
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e. Capital expenditures

Petroleum industry capital expenditures increased substantially between 1988 and 1993, and decreased between 1993 and
1997, as shown in Table 4C-5. In 1997 the industry spent $5.7 billion in constant 2000 dollars, as compared with $3.9 billion
($2000) in 1988. In the early 1990's, capital expenditures peaked at over $8 hillion per year in real terms. Much recent
investment in petroleum refineries has been to expand and de-bottleneck units downstream from distillation, partialy in
response to environmental requirements. Changes in 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 diesel fuels with
reduced sulfur content (U.S. EPA, 1996b).

Environmentally-related investments have also accounted for a substantial portion of capital expenditures. Substantial capital
investments by refineries will be required in the future, to comply with product quality regulations, including EPA’s Tier 2
Gasoline Sulfur Rule requiring reductions in the sulfur content of gasoline; reductions or elimination of the use of MTBE in
gasoline; and proposed sulfur reductions in highway diesel fuel (NPC, 2000).

Table 4C-5: Capital Expenditures for Petroleum Refineries
(SIC 2911)

Year Capital Expenditures (in millions, constant $2000)

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.
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Figure 4C-5 shows pollution control expenditures (capital plus operating costs) reported by American Petroleum Institute
(API) members. Expendituresto control current environmental releases (air, water and waste) account for the largest portion
of total pollution control expenditures. Of the total 1999 environmental expenditures to address air, water, and waste
pollution from on-going operations, 31 percent (1.8 million) was capital expenditures and 68 percent (4 million) was
operating maintenance.

Figure 4C-5: Environmental Expenditures by Type and Medium for Petroleum Refineries (SIC 2911)

Environmental Expenditures by Individual Type, 1999
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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 as input divided by calendar day capacity. Calendar day capacity is the maximum amount of
crude ail 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 isthe amount a unit can process running full capacity under optimal crude
and product mix conditions for 24 hours (U.S. DOE, 19994). Downstream capacities are reported only for specific units or
products, and are not summed across products, since not al products could be produced at the reported levels simultaneously.

As reported by the Census Bureau, Figure 4C-6 below shows the increase in overall capacity utilization in the petroleum
industry from 1990 to 1994. After declining between 1994 and 1995, the capacity utilization gradually increased until 1998.
Overal refinery utilization has remained high over this entire time period. Utilization of specific portions of refinery
capacities may vary, however, as the industry adjusts to changes in the desired product mix and characteristics.

Figure 4C-6: Capacity Utilization Rates (Fourth Quarter) for Petroleum Refineries
(SIC 2911)
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Source: U.S DOC, 1989-1998.

Standard & Poor’ s reports that utilization rates remained over 90 percent in 2000, as refineries appeared to operate on a“just-
in-time” system to reduce costs, resulting in low refinery product inventories. High demand combined with low inventories
has kept operating rates high (S& P 2001).
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4C.2 Structure and Competitiveness

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 general, 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 specialize in one sector of the industry.

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. These three ranked in the top ten of
Fortune’ s 500 sales ranking during this time period. Substantia diversification by major petroleum companiesinto other
energy and non-energy sectors was financed by high oil 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 (asillustrated 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 Amaoco 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.

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

Petroleum refining facilities are concentrated in areas near crude oil sources and near consumers. The cost of transporting
crude oil feed stocks and finished products is an important influence on the location of refineries. Most petroleum refineries
are located along the Gulf Coast and near the heavily industriaized areas of both the east and west coasts (U.S. DOE, 1997).
Figure 4C-7 below shows the distribution of U.S. petroleum refineries. In 1992, there were 44 refineriesin Texas, 32in
Cadlifornia, and 20 in Louisiana, accounting for 43 percent of all facilitiesin SIC 2911 in the United States.

Figure 4C-7: Geographic Distribution of Petroleum Refineries (SIC 2911)
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Source:  U.S DOC, 1987, 1992, and 1997.
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b. Establishment size

A substantial portion of the facilitiesin SIC 2911 are large facilities, with 41 percent having 250 or more employees. Figure
4C-8 shows that approximately 87 percent of the value of shipments for the industry is produced by the 41 percent of
establishments with more than 250 employees. Establishments with more than 1,000 employees are responsible for
approximately 36 percent of al industry shipments.

Figure 4C-8: Value of Shipments and Number of Facilities for Petroleum Refineries
by Employment Size Category (SIC 2911)
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c. Firm size

The Small Business Administration defines a small firm for SIC 2911 as afirm with 1,500 or fewer employees. The size
categories reported in the Statistics of U.S. Businesses (SUSB) do not correspond with the SBA size classifications. It is
therefore not possible to apply the SBA size threshold precisely. Table 4C-6 below shows the distribution of firms,
establishments, and receiptsin SIC 2911 by the employment size of the parent firm. The SUSB data show that 165 of the 248
SIC 2911 establishments reported for 1997 (67 percent) are owned by larger firms (those with 500 employees or more), some
of which may be defined as small under the SBA definition, and 83 (33 percent) are owned by small firms (those with fewer
than 500 employees).

Table 4C-6: Number of Firms, Establishments, and Estimated Receipts for Petroleum Refineries
(SIC 2911) by Firm Employment Size Category (1997)
Employment Size Category Nun_1ber of Number of _ E_st_imated Receipts
Firms i Establishments  : (in millions, constant $2000)
S . O R S
_________________________ 2099 BB 2
_______________________ 100499 B B BB
500+ 54 165 207,078
Total 128 248 215,469

Source:  U.S SBA, 2000.
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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 barriers, with more concentrated industries generally having higher barriers.

The four-firm concentration ratio (CR4) and the Herfindahl-Hirschman Index (HHI) are common measures of
industry concentration. The CR4 indicates the market share of the four largest firms. For example, a CR4 of 72 percent
means that the four largest firmsin the industry account for 72 percent of the industry’ stotal value of shipments. The higher
the concentration ratio, the less competition there isin the industry, other things being equal.® An industry with a CR4 of
more than 50 percent is generally considered concentrated. The HHI indicates concentration based on the largest 50 firmsin
theindustry. Itisequal 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. An industry is considered concentrated if the HHI exceeds 1,000.

The petroleum industry is considered competitive, based on CR4 and the HHI. As shown in Table 4C-6, the CR4 and the
HHI for SIC 2911 are both below the benchmarks of 50 percent and 1,000, respectively.

The specialization ratio isthe percentage of the industry’ s production accounted for by primary product shipments. The
coverage 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 ratios presented in Table 4C-7 show a very high degree of
specialization by petroleum refineries: In 1997, 97 percent of the value of shipments from SIC 2911 establishments were
classified as SIC 2911 petroleum products. In addition, SIC 2911 establishments accounted for 99 percent of the value of all
petroleum products shipped domestically.

Table 4C-7: Selected Ratios for Petroleum Refineries (SIC 2911/NAICS 324110)

Concentration Ratios

Vel - Ee— N R I Specialization Coverage
SIc vear l\:‘u';nber 4Firm | 8Firm | 20Firm | 50Firm HH?:;Lr;]c:nagrl{ Ratio Ratio
OTFIrMS 1 (cr4) | (CR8) i (CR20) i (CR50)
] d ] Index
1987 200 32% | 52% i 78% i 95% i 435 99% 99%

8% | 98%

Source: U.S DOE, 1987, 1992, and 1997.

® Note that the measured concentration ratio and the HHF are very sensitive to how the industry is defined. Anindustry with ahigh
concentration in domestic production may nonetheless be subject to significant competitive pressuresiif it competes with foreign producers
or if it competes with products produced by other industries (e.g., plastics vs. dluminum in beverage containers). Concentration ratios are
therefore only one indicator of the extent of competition in an industry.
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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 products
in 1997.

Imports of refined petroleum products have fluctuated since 1985. Imports roseto 2.3 MB in the early 1980s, due to rapid
growth in oil consumption, especialy consumption of light products, which exceeded the growth in U.S. refining capacity.
Imports then declined as a result of the 1990/91 recession and a surge in upgrading of refinery capacity resulting primarily
from the Clean Air Act Amendments and other environmental requirements (U.S. DOE, 1997). Since the lowest point in
1995, imports have been steadily increasing through 2000 (see Figure 4C-9).

Figure 4C-9: Value of Imports and Exports for Petroleum Refining
(in millions, constant $2000)
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Source:  U.S. DOE, 2000b.

Until the early 1980s, petroleum product exports 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 late 1981, however, and exports of other products began to grow. Petroleum exports continue to include heavy products
such asresidua 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 cokeis
the leading petroleum export product, accounting for 30 percent of petroleum exportsin 1997, followed by distillate fuel oil
(15 percent of exports) and motor gasoline (almost 14 percent) (U.S. DOE, 1997). Exports generally reflect foreign demand,
but other factors influence exports aswell. For example, exports of motor gasoline increased due to high prices in Europe at
the time of the 1990 Persian Gulf crisis. U.S. refiners and marketers have gained experience in marketing to diverse world
markets, and U.S. products are now sold widely abroad (U.S. DOE, 1997). As reported by the International Trade
Administration and shown in Figure 4C-9, the real value of petroleum exports fluctuated during the years 1989 to 1996, and
have been steady for the four year period of 1997 through 2000.
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Export dependence andimport penetration are the two measures of foreign competition that are used in this profile.
Export dependence is the share of value of shipmentsthat is exported. Import penetration is the share of domestic
consumption met by imports. Trade statistics for petroleum refineries from 1989 to 1997 are presented in Table 4C-8. This
table shows the stability of both import penetration and export dependence for the petroleum refining industry.

Table 4C-8: Foreign Trade Statistics for Petroleum Refining
Value of imports Value of exports Value of Shipments Implied ' Imoort Export
Year (in millions, (in millions, (in millions, i Domestic Penet?ationb ' D er?dencec
constant $2000) i constant $2000) i  constant $2000) i Consumption® i P
1989 20,470 6,547 ' 198,927 212,850 10% 3%
1990 20,933 5,239 197,450 213,144 10% 3%
1991 18,168 6,415 200,565 212,318 9% 3%
1992 17,075 6,086 194,180 205,169 8% 3%
1993 17,423 6,159 192,868 204,132 9% 3%
1994 17,219 5,194 198,911 210,936 8% 3%
1995 14,905 5,333 203,761 213,333 7% 3%
1996 19,978 5,560 206,804 221,222 9% 3%
1997 22,736 10,139 212,100 224,697 10% 5%
Total
Percent 11% 55% % 6%
Change
1989-1997
Average
Annual 1.3% . 6% : 0.8% : 0.7% . :
Growth Rate : i i : :
.

& Calculated by EPA as shipments + imports - exports.
b Calculated by EPA asimports divided by implied domestic consumption.
¢ Calculated by EPA as exports divided by shipments.

Source:  U.S DOC, 2001; U.S. DOE, 2000b.

4C.3 Financial Condition and Performance

Refiners' profitability depends on the spread between product prices on the one hand, and the price of crude oil and other
inputs (the gross refining margin), investment costs, and operating costs on the other hand. Operating costs in 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 cil (or to produce a given product mix
from heavier crude oil) depend on the differentials between high and low quality crude. Price discounts for low quality crude
have not always been enough to earn competitive returns on investments in extra coking and sulfur removal capacity.
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Through the first half of 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 unitsto
accommodate lower-quality crude oils;” and (3) upgrading of operations to adapt to changes in demand for refinery products.?
A combination of higher cost as aresult of these three trends and lower product prices as a result of competitive pressures led
to pressure on profits (American Petroleum Institute, 1999).

In the late 1990s, the U.S. majors aggressively pursued cost-cutting throughout their operations (Rodekohr, 1999). There were
improvements in both gross and net margins.® Reductions in 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

» use of new technologies requiring less labor.

These cost-cutting measures, along with increases in the prices of petroleum refining products, have resulted in significantly
improved margins in the petroleum refining sector. Refinery profits remained high in 2000 and the first half of 2001, due to
low product inventories and high operating rates.

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”) and low sulfur (“sweet”) crude oils produced in the Middle
East, and greater reliance on crude oil from Latin America (especialy Mexico and Venezuela), which isrelatively heavy and contains
higher sulfur (“sour”) (U.S. DOE, 19993).

8 Demand for lighter products such as gasoline and diesel fuel hasincreased, and demand for heavier products has decreased.

 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.)
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The substantial fluctuation in return on investment from 1977 through 1999, including the relatively low returnsin the early
1990s and improvements in the late 1990s, are shown in Figure 4C-10.%°

Figure 4C-10: U.S. Petroleum and Natural Gas Refining and Marketing,
Return on Investment 1977 - 1999
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Source:  U.S DOE, Financial Reporting System.

1 The Financial Reporting System (FRS) is described in U.S. DOE, 1997. 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 asaresult 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).

4C-21



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

Table 4C-9 below shows trends in estimated operating margins for the petroleum refining industry, based on Census data for
SIC 2911. Marginsincreased over one percent overall between 1988 and 1997, from 15.6 percent to 16.5 percent, after
declining in the early 1990s.

Table 4C-9: Operating Margins for Petroleum Refineries (SIC 2911)
Year _ V_aJ_ueof Shipments _ _C(_)st of Materials _ Payrpll (all employees) Operating Margin
(in millions, constant $2000) : (in millions, constant $2000) : (in millions, constant $2000) :
298 ST S160T0 o e N WL
L1989 | SI9B927 SI67.5B4 e BB b BB
190 SLOTAS0 SLTLS0 e 88958 B
VIO S200565 L1094, e SATST e 28
L1992 SIONIB0 166627 e 5183 e S
. R SI288 SIBES) o B i 2T
199 L SIBOLL SI63074 e 85890 e B
a0 R, S203986 SIBBSTZ e 5878 b SR
1996 $206,804 $173,851 : $4,890 : 13.6%
$212,100 $171,916 : :

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, 1997.

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 Detailed Industry 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 a design intake flow of equal to or greater 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 section 316(b) New Facility Rule and are therefore not subject to
thisregulation. However, they meet the criteria of the rule except that they are already in operation. These existing facilities
therefore provide a good indication of what new facilities in these sectors may look like. The remainder of this section refers
to existing facilities with the above characteristics as “ section 316(b) facilities.”
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a. Cooling water uses and systems

Information collected in the Detailed Questionnaire found that an estimated 31 of 163 petroleum refining facilities, or 19
percent, meet the characteristics of a section 316(b) facility. Eighty-seven percent of these facilities use cooling water for
production line (or process) contact or noncontact cooling. Approximately 35 and 16 percent of the section 316(b) facilities
also reported use of cooling water in electricity generation and air conditioning, respectively.

Table 4C-10 shows the distribution of existing section 316(b) petroleum refineries by type of water body and cooling system.
Twenty-two facilities, or 71 percent, obtain their cooling water from either afreshwater stream or ariver. Four facilities (13
percent) of refineries obtain their cooling water from either an estuary or atidal river. Two facilities, or 6.5 percent, obtain
their cooling water from a Great Lake. The other two sources of cooling water reported for petroleum refineries were oceans
and ajoint withdrawal from lakes/reservoirs and estuaries/tidal rivers, accounting for three percent each.

The most common cooling water system used by petroleum refineriesis arecirculating cooling system, representing
approximately 48 percent of all systems used by refineries. Thirty-two percent of all refineries use a combination cooling
system. The remaining 20 percent use a once-through cooling system or another type of cooling system.

Table 4C-10: Number of Section 316(b) Petroleum Refining Facilities by Water Body Type and Cooling
System Type

Cooling System
Water Body Type |.... Recireulating  : OnceThrough = :  Combination & ... other Total
% of : : % of : : % of : : % of
Number Total Number Total Number Total Number Total
Estuary or Tidal
River
Freshwater Stream
or River
Great Lake

Lake or Reservoir &

Estuary or Tiddl o i ow i 1 i100% i 0 i 0% i 0 i o 1
River : : : : : :
Ocean 0 0% 1 100% i 0 0% 0 0% 1
Total® 15 i 48% | 5 i 16% | 10 i 3% i 1 i 3%

2 Individual numbers may not add up to total due to independent rounding.
Source:  U.S EPA, 2000.
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 section 316(b)-related costs, and a
compl ete phase out of once-through cooling water in refineriesis expected (U.S. EPA, 1996a).
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b. Facility size

Section 316(b) facilitiesin SIC 2911 are somewhat larger on average than the average employment size distribution of the
industry as awhole, as reported in the Census. Figure 4C-11 shows the number of section 316(b) facilities by employment
size category. Fifty-two percent of section 316(b) refineries employ over 500 people and all employ over 100 employees.

(SIC 2911)

Figure 4C-11: Number of Section 316(b) Petroleum Refineries by Employment Size Category
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Source: U.S EPA, 2000.

c. Firm size

EPA used the Small Business Administration (SBA) small entity thresholds to determine the number of existing section
316(b) petroleum refineries owned by small firms. Firmsin thisindustry are considered small if they employ fewer than 1,500
people. Table 4C-11 shows that 94 percent of all section 316(b) petroleum refineries are owned by large firms. Only two
section 316(b) petroleum refining facilities are owned by small firms.

Table 4C-11: Number of Section 316(b) Petroleum Refineries by Firm Size

Large Small

SI C - ........................... a.. .............................

%ofSIC i No. | %ofSIC

Total

2911 29

Source:  U.S EPA, 2000; D&B, 2001.

4% i 2 i 6%

31
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4D STEEL (SIC 331)

EPA’s Detailed Industry Questionnaire: Phase |1 Cooling Water Intake Structures identified five 4-digit SIC codesin the
Steel Works, Blast Furnaces, and Rolling and Finishing Mills Industries (SIC 331) with at least one existing facility that
operates a CWIS, holds a NPDES permit, withdraws equal to or greater than two million gallons per day (MGD) from a water
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 “ section 316(b) facilities”). For each of the five SIC codes, Table 4D-1 below provides a
description of the industry sector, alist of primary products manufactured, the total number of detailed questionnaire
respondents (weighted to represent national results), and the number and percent of section 316(b) facilities.

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

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

Table 4D-1: Section 316(b) Facilities in the Steel Industry (SIC 331) I
: : Number of Weighted
Detailed Questionnaire
: Survey Respondents
SIC SIC Description Important Products M anufactured Section 316(b)
{ Total ... [Faclities |
Mo %
Steel Mills (SIC 3312)
Hot metal, pig iron, and silvery pig iron from iron ore and
i iron and steel scrap; converting pig iron, scrap iron, and
Sted Works, Bla_st i scrap sted into steel; hot-rolling iron and steel into basic :
3312 : Furnaces (Including Coke : < h as pl < . ds b dtubing: 161 : 40 : 24.9%
: Ovens), and Rolling Mills apes, such as plates, sheets, strips, rods, bars, and tubing; :
’ i merchant blast furnaces and byproduct or beehive coke
i ovens
Steel Products (SICs 3315, 3316, 3317)
) . ! Drawing wire from purchased iron or steel rods, bars, or H : H
3315 i gg \,{lv;rlzd;naggg i wire; further manufacture of products made fromwire; steel | 122 | 3 i 25%
i i nails and spikes from purchased materials i ’ i
: i i Cold-rolling steel sheets and strip from purchased hot-rolled
3316 i gt?:d Eang%darssteel Sheet, i sheets; cold-drawing steel bars and steel shapes from hot- 57 9 16.4%
i P i rolled steel bars; producing other cold finished steel
) i Production of welded or seamless steel pipe and tubes and i o
3317 ; Steel Pipe and Tubes i heavy riveted steel pipe from purchased materials 130 ! 5.7%
Total Steel Products 309 20 | 64%
Other Sectors
Ferro and nonferrous metal additive alloys by
3313 i Electrometallurgical i electrometallurgical or metallothermic processes, including 6 2 30.4%
¢ Products, Except Steel ¢ high percentage ferroalloys and high percentage nonferrous 0
i additive alloys
Total Steel (SIC 331)
Total SIC Code 331*
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The responses to the Detailed Questionnaire indicate that two main steel sectors account for the largest numbers of section
316(b) facilities: (1) Steel Mills (SIC code 3312) and (2) Steel Products (SIC codes 3315, 3316, and 3317). Of the 62 section
316(b) facilitiesin the steel industry, 40, or 65 percent, are steel mills, and 20, or 32 percent, are steel products facilities. The
remainder of the steel industry profile therefore focuses on these two industry sectors.

4D.1 Domestic Production

Steel isone of the dominant productsin the U.S. industrial metalsindustry. For most of the twentieth century the U.S. steel
industry consisted of afew large companies utilizing an integrated steel making process to produce the raw steel used in a
variety of commodity steel products. The integrated process requires very large 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, 2001). In
recent decades, the integrated steel industry has undergone a dramatic downsizing as aresult of increased steel imports,
decreased consumption by the auto industry, and the advent of “minimills’ (S& P, 2001).> While the traditional integrated
facilities using basic oxygen furnaces (BOF) still account for a substantial percent of U.S. steel mill product production, the
share of electric arc furnace (EAF) facilities using scrap steel as an input has grown steadily.? The range of products
produced by EAFs has expanded over time. Initially, EAFs produced primarily lower-quality structural materials. Starting in
the 1990s, EAFs began producing higher quality sheet products as well. All recent capacity additions have been at EAF
facilities.

Basic steel mill products include carbon steel, steel alloys, and stainless steel. Steel forming and finishing operations may
take place at facilities co-located with steelmaking or at separate facilities. These operations take steel (in the form of
blooms, billets, and slabs) and use heating, rolling or drawing, pickling, cleaning, galvanizing, and electroplating processesin
various combinations to produce finished bars, wire, sheets, and coils (semifinished steel products). Establishments that
produce hot rolled products, along with basic BOF and EAF steelmaking facilities, areincluded in SIC 3312. SICs 3315,
3316, and 3317 perform additional processing of steel bars, wires, sheets, and coils (including cold-rolling of sheets) to
produce steel products for avariety of end-uses (U.S. EPA, 1995).

The stedl 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 quantities 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).

! Largeintegrated producers include such companies as Bethlehem Steel, LTV, and U.S. Steel. Nucor isthe largest U.S. minimill
producer.

2 Production from open hearth furnaces, which dominated production until the early 1950s, ended in 1991. BOF facilities have
traditionally been referred to as integrated producers, because they combined iron-making from coke, production of pig ironin ablast
furnace, and production of steel in the BOF. In recent years, some facilities have closed their coke ovens. These BOF facilities are no
longer fully integrated.
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a. Output

Steel mill products are sold to service centers (which buy finished steel, often process it further, and sell to a variety of
fabricators, manufacturers, and construction industry clients), to vehicle producers, and to the construction industry. The
rapid growth in sales of heavy sports utility vehicles contributed to increased steel consumption in the U.S. in the 1990s.
Effortsto increase the fuel efficiency of vehicles has eroded steel’ s position in the automotive market as a whole, however, as
aluminum and plastic has replaced steel in many automotive applications. Other end-uses for steel include a wide range of
agricultural, industrial, appliance, transportation, and container applications. Use of steel in beverage cans has been largely
replaced by aluminum.

Table 4D-2 shows trends in production from the two major groups of steel producers: BOF and EAF facilities.

Table 4D-2: Steel Production by Type of Producer

o SteeIProductlon ............ Percent from Per cent from

Y ear : : : :
| Million MT | % Change i  BOF i FEAF

19907 i 87 i na i 591% |  37.3%

Total Percent Change 18.2%
1990-2000 : : :
Average Annual 1.7%

Growth Rate change

Jan-duly2000 | 685 i na

53.8%
Jan-July2001 i 601 i -123% |  532%
I

& 3.5 percent of 1990 production was from open hearth furnaces.
b 1.6 percent of 1991 production was from open hearth furnaces.

Source: AlS, 2001b; USGS, 2000; USGS, 1997; USGS, Iron and Steel Satistical
Compendium.
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This table shows the cyclical nature of basic steel production, with variations in growth from year to year reflecting genera
U.S. and world economic conditions, aworld oversupply of stedl capacity, the competitive strength of imports, and trendsin
steel’ s share of the automotive and other end-use markets for steel sectors. The U.S. stedl industry went through a difficult
restructuring process in the 1980s and early 1990s, including the closing of a number of inefficient mills, substantial
investment in new technologies, and reductions in the labor force. The U.S. became aworld leader in low-cost production,
lead by the minimill producers. While U.S. demand for steel was strong in the late 1990s, however, there was a dramatic
increase in low-price importsin 1998 which lead to a number of U.S. steel bankruptcies and steelworker layoffs. Thisimport
crisis resulted from the Asian financial crisis, with the associated decline in Asian demand for steel and currency
devaluations. The President initiated the Steel Action Program in response to the crisis, focusing on strong enforcement of
trade laws through the World Trade Organization and bilateral efforts to address market-distorting practices abroad.® The
industry began to show signs of recovery in the second half of 1999, and by early 2000 capacity utilization recovered to
above 90 percent and earnings were up for most major steel companies (U.S. DOC, 2000). Softnessin the U.S. economy
starting in 2000 resulted in significant decreases in steel demand, however. Asaresult, U.S steel production declined by 12
percent in the first seven months of 2001 compared with the same period in 2000 (AISI, 2001b and 2001c; S& P, 2001).

Value of shipments and value added provide measures of the value of output that can be compared with other
industries.* Historical trends provide insight into the overall economic health and outlook for an industry. Vaue of
shipmentsis the sum of the receipts a manufacturer earns from the sale of its outputs. It isan indicator of the overall size of a
market or the size of afirmin 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.

Using the relevant producer price index, value of shipments and value added for steel mills and steel products were adjusted
for the changesin steel product prices. Figure 4D-1 presents trends in constant-dollar value of shipments and value added for
steel mills and steel products. Vaue of shipments and value added from SIC 3312 (basic steel) declined in the early 1990s,
and recovered through 1997, prior to the 1998 import crisis. Vaue of shipments and value added for steel products (SICs
3315, 3316 and 3317) were less volatile, increasing gradually over the period 1990 through 1997.

3 World steel trade is characterized by noncompetitive practices in a number of countries, which have resulted in substantial friction
over trade issues since the late 1960s. Since 1980, almost 40 percent of the unfair trade practice cases investigated in the U.S. have been
related to steel products (U.S. DOC, 2000).

4 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
(in millions, constant $2000)
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Source:  U.S DOC, 1988-1991 and 1993-1996; US. DOC, 1987, 1992, 1997.
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b. Prices

Theproducer price index (PPI) isafamily of indexes that measure price changes from the perspective of the seller. Itis
an indicator of product prices and is used to inflate nominal monetary values to constant dollars. This profile uses PPIs at the
4-digit SIC code level to convert nominal values to 2000 dollars.

Figure 4D-2 below shows that prices increased from 1987 to 1989 and then decreased in the early 1990s, due to a depressed
domestic economy and the resulting decline in the demand for steel. Prices rebounded sharply through 1995 before eroding
again, due to the global oversupply and increases in exports discussed earlier. Basic steel prices declined sharply with the
growth of importsin the late 1990s, recovered in 2000, but have dropped again in 2001 with the decline in demand for steel
(S&P, 2001; AlSI, 20014a).

Figure 4D-2: Producer Price Index for Profiled Steel Industry Sectors
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Source: BLS 2000.
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c. Number of facilities and firms

The number of steel mills fluctuated significantly between 1989 and 1998, as the U.S. industry underwent a substantial
restructuring. Table 4D-3 shows substantial decreases in the number of facilitiesin 1992 and 1993 due to 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. The import crisisin 1998 ultimately led to bankruptcy for a number of U.S. producers, including
LTV and most recently Bethlehem Steel (S& P, 2001).

In contrast to the volatility and overall decrease in the number of steel mills, the number of facilitiesin the Steel Products
sector has remained relatively stable for the past ten years, with only small decreases between 1994 and 1997.

Table 4D-3: Number of Facilities in the Profiled Steel Industry Sectors
e DA MINIS(SIC 3312 o Steel Produdts (SIC 3315, 3316, 3317) ...
v Num_b_e_r 5] . Per cent Change Num_b_e_r o | Per cent Change
Facilities Facilities

............ e NN N SO R N . S
............ 1900 | AT A LT
............ oo NS ... ... N I
............ 02 |2 s B3
............ 198 o T B0
............ e T N~ S N, O SO SO N .. S
............ 1905 | B3l
............ 196 | B LT e
............ 1907 | BT T

1998 346 16.9% 801 10.2%

Total Percent
Change -27.3% 2.2%

e O e
Source:  U.S SBA, 2000.
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The trend in the number of firms over the period between 1990 and 1998 has been similar to the trend in the number of
facilitiesin both industry sectors. The number of firmsin the Steel Mill sector decreased from ahigh of 433in 1991 to alow
of 216 in 1997, before increasing slightly in 1998. According to the American Iron and Steel Institute (AlSI), 23 U.S. steel
companies either declared bankruptcy or ceased operations entirely through September 2001 since 1997, as aresult on the
continuing trade crisis (A1Sl, 2001a). The number of firmsin the Steel Products sector has also decreased steadily in recent

years from its peak of 661 in 1992, reflecting consolidation in ownership of capacity.

Table 4D-4 shows the number of firmsin the two profiled steel sectors between 1990 and 1998.

Table 4D-4: Number of Firms in the Profiled Steel Industry Sectors

Steel Mills (SIC 3312)

Steel Products (SIC 3315, 3316, 3317)

Total Percent
Change
1990-1998

Average Annual
Growth Rate

Source:  U.S SBA, 2000.
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d. Employment and productivity

Employment isameasure of the level and trend of activity in an industry. 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 23 percent between 1987 and 1997. Employment isa
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 prices in the competitive market for steel products. The steady declines in employment reflect the decreasing number of
steel mill facilities and firms, in conjunction with aggressive efforts to improve worker productivity in order to cut labor costs
and improve profits (McGraw-Hill, 1998). Employment declined further as aresult of the 1998 import crisis, with almost
26,000 U.S. steelworkers reportedly losing their jobs (AlSI, 2001a). Employment in the Steel Products sector over the period
1987-1997 showed a steady positive trend.

Figure 4D-3: Employment for Profiled Steel Industry Sectors
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Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, 1997.
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Table 4D-5 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 1997. Labor productivity at steel mills has increased substantially over this time period.
Value added per labor hour increased 66 percent between 1987 and 1997. 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 also fluctuated, but decreased 3 percent overall from 1987 to 1997.

Table 4D-5: Productivity Trends for the Profiled Steel Industry Sectors
(in millions, constant $2000)
Steel M IIIS(SI C 3312 Steel Products (SIC 3315 3316, 3317)
Year Production i... ValueAdded/Hour ....... Production Val”eAdded/Hour ______
Vel Hours VEIDE Hours
Added . Per cent Added L Per cent
(millions) Number Change (millions) Number Change
1987 16,067 306 53 n/a 6894 108 64 n/a
1988 18,608 324 57 8% 6480 94 69 8%
1989 17,815 348 51 -11% 6420 112 57 -17%
1990 17,177 315 55 8% 5939 93 64 12%
1991 13,990 279 50 -9% 6274 106 59 -8%
1992 16,303 277 59 18% 6160 87 71 20%
1993 17,358 268 65 10% 7078 109 65 -8%
1994 19,212 266 72 11% 6829 91 75 15%
1995 19,495 263 74 3% 6857 114 60 -20%
1996 20,192 260 78 5% 7158 134 54 -10%
1997 22,347 253 88 13% 7,010 113 62 15%
Total Percent
Change 1987- 39.1% -17.3% 66.0% 1.7% 4.6% -3.1%
1997
Average
Annual 3.4% -1.9% 5.2% 0.2% 0.5% -0.3%
Growth Rate

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S. DOC, 1987, 1992, and 1997.

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. The integrated 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).
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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 1997 are presented in Table 4D-6
below. The table shows that, while capital expendituresin the Steel Products sector have fluctuated dramatically from one
year to the next, the level of capital expenditures by Steel Mills more than doubled between 1987 and 1997. The mgjority of
thisincrease was realized in the late 1980s and early 1990s, when capital expenditures increased by atotal of 131 percent
from 1987 to 1991. This substantial increase coincides with the advent of thin slab casting, atechnology that allowed
minimills to compete in the market for flat rolled sheet steel. 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 expenditures in the mid 1990s reflected increased demand and high utilization rates (McGraw-Hill, 1998). The import
crisis of the late 1990s has put pressure on the domestic industry, and expenditures for new capacity are likely to have
decreased since 1997 (McGraw-Hill, 2000).

Table 4D-6: Capital Expenditures for the Profiled Steel Industry Sectors
(in millions, constant $2000)
e SEMNSECID) Stes Products (81C 3315, 3316, 3317) |
Yo Capital Expenditures | Percent Change Capital Expenditures E Percent Change
1987 1,241 ‘ n/a 661 i n/a
1988 1,801 _ 45.1% 479 -27.5% I
1989 2302 _ 27.8% 556 i 16.1% I
1990 2400 _ 4.3% 575 i 3.4% I
1991 2868 _ 19.5% 434 i -24.5%
1992 2175 _ -24.2% 458 5.5%
1993 1724 _ -20.7% 498 8.7%
1994 2420 _ 40.4% 554 11.2%
1995 2414 _ -0.2% 528 -4.7%
1996 2573 _ 6.6% 587 11.2%
1997 2,513 . -2.3% 590 : 0.5%
Total Percent
Change 102.5% -10.7%
1987-1997

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.
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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 islikely. 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 al sectors, capacity utilization peaked in 1994
and has decreased through most of the late 1990s. This trend reflects the over-capacity in the U.S. steel industry that has
followed the substantial capacity additionsin the late 1980s and early 1990s and increased imports throughout the 1990s.

Figure 4D-4: Capacity Utilization Rates (Fourth Quarter) for Profiled Steel Industry Sectors
100
95 | —e— Sted Mills (SC 3312)
90
—a— Steed Wireand Related
85 Products (SC 3315)
80 1 - —=— Cold Finishing of Stel
Shapes (SC 3316)
75 4
Sed Pipeand Tubes (SC
70 | 3317)
65 ‘ T T T
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Source:  U.S DOC, 1989-1998.

4D.2 Structure and Competitiveness

The companies that manufacture steel operate in ahighly capital intensive industry. The steel mill industry is comprised of
two different kinds of facilities, integrated mills and minimills. The integrated 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 to competition from minimills and imports. These trends have reduced
the number of integrated steelmakers (S& P, 2000). Minimillsvary in size, from capacities of 150,000 tons at small facilities
to 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
minimills do not require as much investment in capital equipment as integrated steelmakers, minimills have been able to
lower prices, driving integrated companies out of many of the commodity steel markets (S& P, 2000). The advent of
minimills, with their lower initial capital investments, has made it easier for firmsto enter the market.
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a. Geographic Distribution

Steel mills are primarily concentrated in the Great Lakes Region (New Y ork, Pennsylvania, Ohio, Indiana, Illinois, and
Michigan). Historically, mill sites were selected for their proximity to water (both for transportation and for use in cooling
and processing) and the sources of their raw materials, iron ore and coal. The geographic concentration of the industry has
begun to change as minimills can be built anywhere where electricity and scrap are available at a reasonable cost and where a
local market exists (U.S. EPA, 1995). The Steel Products sector is concentrated in the Great Lakes region and California.
Ohio, Illinais, Pennsylvania, Michigan, and California manufactured 41 percent of al steel productsin the U.S.

Figure 4D-5 below shows the distribution of U.S. steel mills and steel products facilities.

Figure 4D-5: Geographical Distribution of Facilities in the Profiled Steel Industry Sectors

Number of Facilities
0-3
4-8
9-32

] 33-58
B 50- 104

Source:  U.S DOC, 1987, 1992, and 1997.
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b. Facility size

Seventy-one percent of all steel mills employed 100 or more employeesin 1992, as shown in Figure 4D-6. The vast mgjority,
approximately 98 percent, of industry value of shipments in the same year 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.
Data from the 1997 Census of Manufactures for Iron and Steel Mills (NAICS 331111), which is roughly comparable to the
SIC 3312 data shown in Figure 4D-6, shows that the 11 percent of facilities with more than 1,000 employees accounted for 63
percent of industry value of shipmentsin 1997, reflecting growth in the role of minimills from 1992 to 1997.

The Steel Products sector is characterized by smaller facilities than steel making, with only 26 percent of facilitiesin the steel
product industry employing 100 or more employeesin 1992. While the majority of facilities in the Steel Products sector
employed less than 100 people, most of the output from this sector was produced at the largest facilities. Figure 4D-6 shows
that steel products facilities with more than 100 employees accounted for approximately 74 percent of the industry’s 1992
value of shipments.
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Steel Industry Sectors

Figure 4D-6: Value of Shipments and Number of Facilities by Employment Size Category for the Profiled

Number of Facilities, 1992
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c. Firm size

The Small Business Administration (SBA) defines small firmsin the profiled steel industries according to the firms' number
of employees. Firmsin both Steel Mills (SIC 3312) and Steel Products (SIC 3315, 3316, and 3317) are defined as small if
they have 1,000 or fewer employees. Table 4D-7 below shows the distribution of firms, facilities, and receipts by the
employment size of the 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 1997, 141 of 216 firmsin the Steel Mills sector had less than 500 employees. Therefore, at least 65 percent
of firmsin this sector were classified as small. These small firms owned 143 facilities, or 48 percent of all facilitiesin the
sector, and accounted for 5 percent of industry receipts. In contrast, the 75 largest firms that employ over 500 employees own
52 percent of al facilitiesin SIC 3312 and are responsible for 95 percent of al industry receipts. Some of these 75 firms may
be defined as small under SBA Standards.

Of the 544 ultimate parent firms with facilities that manufacture steel products, 435, or 80 percent, employ fewer than 500
employees, and are therefore considered small businesses. Small firms own 65 percent of facilities in the industry and
account for 28 percent of industry receipts. The 109 larger firms that employ over 500 employees own 109 of the 727
facilitiesin SIC codes 3315, 3316, and 3317 and are responsible for 72 percent of all industry receipts. Again, some of these
109 firms may be classified as small under the SBA Standards.

Table 4D-7: Number of Firms, Facilities, and Estimated Receipts in the Profiled Steel Industry Sectors
by Employment Size Category, 1997

.............................. SedMillsSIC312) | Sied Products(SIC 0I5 336,37
gr:é“'cogtrggeg:y Number o Number Esi(rinna::]eﬂ“Ff;c:ipts Number o b o Esti(rinnatn?ﬂlli?oicsipts
constant $2000) i constant $2000)
.......... 019 | m o m o om | oom . oom o u
......... 20 | m s me | s w8 148
....... w0040 | 3\ 3 & oo | e © 16 | 356
500+ 5 154 49,018 00 254 13,922
: : 51,615 19,240

Source:  U.S SBA, 2000.

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

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, a CR4 of 72 percent
means that the four largest firms in the industry account for 72 percent of the industry’ stotal value of shipments. The higher
the concentration ratio, the less competition thereis in the industry, other things being equal > An industry with a CR4 of
more than 50 percent is generally considered concentrated. The HHI indicates concentration based on the largest 50 firmsin
theindustry. Itisequal to the sum of the squares of the market shares for the largest 50 firmsin the industry. For example, if

5 Note that the measured concentration ratio and the HHF are very sensitive to how the industry is defined. Anindustry with ahigh
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. dluminum in beverage containers). Concentration ratios
based on share of production are therefore only one indicator of the extent of competition in an industry.
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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 Steel Mills (SIC 3312) and Stedl 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 below the benchmarks of 50 percent and
1,000, respectively. The concentration ratios presented in Table 4D-8 indicate that the mgjority of the output generated in
these industry sectorsis not concentrated in afew 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. The
coverage 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 and coverage ratios in Table 4D-8 show that steel mills (SIC 3312) are highly specialized in the production
of steel products. These establishments also account for virtually all of the steel mill product produced in the U.S. Steel
Product establishments classified in SIC codes 3315, 3316, and 3317 are also highly specialized, although 20 percent of
production in SIC code 3316 are products classified in adifferent industry. Establishmentsin SIC codes 3316 and 3317
account for over 95 percent of U.S. production of their primary products, and SIC 3315 accounts for 88 percent. More recent
data from the 1997 Census of Manufactures (based on NAICS codes) shows similar specialization and coverage ratios for
these industries.

Table 4D-8: Selected Ratios for the Profiled Steel Industry Sectors

f Concentration Ratios
SIC et Specialization Coverage
C vear NUmber frseeeeeeeee e i I . ag
Code : f Fi ] : : etk e Ratio Ratio
E OLRIIMS 1 4Firm ¢ 8Firm { 20Firm i BOFirm : Wt S
(CR4) (CRS) (CR20) (CRS0) | " H
Steel Mills
1987 271 44% 63% 81% 94% 607 98% 97%
G 1 7 e - Y
1992 135 37% 58% 81% 96% 551 98% 97%
Steel Products
1987 274 21% | 34% | 54% | 78% | 212 96% 88%
BT et IS Ikt A SESRAAACT ISALCIS SSRRAASU S - E——
1992 271 19% | 32% i 54% | 80% 201 96% 88%

Source:  U.S DOC, 1987, 1992, 1997.
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e. Foreign trade

The global market for steel continues to be extremely competitive. From 1945 until 1960, the U.S. steel industry enjoyed a
period of tremendous prosperity and was a net exporter until 1959. However, by the early 1960s, foreign steel industries had
thoroughly recovered from World War 11 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. Thisincreased competition from foreign producers, combined with decreased
consumption in some key end use markets, served as a catalyst for the restructuring and downsizing of the U.S. steel industry.
The industry has emerged from this restructuring considerably smaller, more technologically advanced and internationally
competitive (S& P, 2000).

This profile uses two measures of foreign competition: export dependence and import penetration. Export dependence
is the share of value of shipmentsthat is exported. Import penetration is the share of implied domestic consumption met by
imports. Table 4D-9 presents trade statistics for the profiled steel industry sectors from 1990 to 2000. The table shows that
while the trend in export dependence has been relatively stable, import penetration has been increasing since the early 1990s.
Historically, the U.S. steel industry has exported a relatively small share of shipments when compared to steel industriesin
other developed nations (McGraw-Hill, 2000). U.S. exports rose in 1995 to the highest level since 1941, but steel exports
only accounted for only 7 percent of shipments that year. Imports as a percentage of implied domestic consumption rose to
an estimated 30 percent in 1998, from 18 percent in the early 1990s. Thisincrease in imports reflects excess steel capacity
worldwide and the competitiveness of foreign steel producers, as described previously. The AlS| reports that imports have
continued high through August 2001, although 26 percent lower than during the first eight months of 2000 (reflecting a
declinein U.S. demand for steel), after the three highest annual import volumes in the period 1998 through 2000 (AlSI,
2001a).
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Table 4D-9: Import Share and Export Dependence: Steel Mill Products
(in thousand metric tons)

e Import Export

Raw Steel | ] ;
Y ear Production | Imports Exports ShlpmentsE Domestl_c . Penetration® | Dependence®
i : i Consumption i
1990 89,700 | 15,600 | 3900 i 77,100 i 88,800 i  18% | 5%

Total Percent
Change
1990-2000

Average
Annual
Growth Rate

106,000 36,800 6,000 i 105,000 ' 135800 i  27% i 6%

182% | 1359% | 538% | 362% | 52.9%

& Calculated by EPA as shipments + imports - exports.
b Calculated by EPA asimports divided by implied domestic consumption.
¢ Calculated by EPA as exports divided by shipments.

¢ Estimated

Source:  USGS, 2001; USGS, 1999, USGS, 1997; USGS, 1994; USGS, Historical Satistics for Mineral Commoditiesin the US.
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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 relative to capacity (S& P, 2001).

Table 4D-10 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 1997. The decrease in operating margins
for steel mills and, to alesser extent, steel products producersin 1991 resulted from aworldwide decrease in steel
consumption (McGraw-Hill, 1998).

Table 4D-10: Operating Margins for the Profiled Steel Industry Sectors (in millions, constant $2000)
o semilsgomR | Sted Products (SIC 3915, 3316,3317)
ey Value of i Cost of Payroall (all Operating Value of Cost of Payroall (all Operating
Shipments ;| Materials : employees) | Margin Shipments | Materials | employees) | Margin
........... 197 | so00  smpst | sesm | 2416 | s15217 | Sasm | @0 2210 |
........... 1968 | 45284 743 | 6603 | 240% | 1685 | SI08W0 | 0% | 24k |
........... 1969 | w08 w68 | Seser | 24 | 816378 | S10700 | S1088 20 |
........... 1900 | 172 s | sagss | 239 | 916363 | s10804 | 081 214 |
........... 1001 | S99158 s | Seest | 198% | 15050 | 1058 | 2088 | 205 |
........... 1900 | snsy  seoes | o3 | 23 | siemo | siogl | wos 1% |
........... 1903 | 401 s6073 | S75 | 246 | $1708L | 1150 | 03 2% |
........... 1900 | #6004 | sm0st | S | 5 | SIB7a4 | U104 | 0P L 28 |
........... 1905 | s7ew | smm5 | Sese9 | 266 | 818060 | s12300 | 087 106 |
........... 1906 | 75 w0 | S5 | o | S188W0 | s121 | 230 L Bk |
1997 $49,777 . $29,699 $6,789 . 26.7% $18,947 . $11,989 $2,414 . 24.0%
Total Percent
Change 27% 28% 4% 25% 22% 19%
1967-1997 s s e e e _
A&Tﬁnﬁfa?fe 2.4% 05% | 0.4% 2.2% 20% | 18%

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S. DOC, 1987, 1992, and 1997.

The sharp declinein prices caused by the import surge in 1998 and low operating rates resulted in reduced profitability for
U.S. producers. Theindustry reported an operating loss of $51 million in thefirst half of 1999, compared with an operating
profit of $537 millionin the first half in the first half of 1998. Federal legislation was passed in August 1999 authorizing
federal 10an guarantees of up to $1 hillion to the steel industry, to allow steel companies to borrow at market rates to
modernize their plants (McGraw-Hill, 2000). Standard & Poor’ s reported that low operating rates, decreased volume, and
lower product prices again led to operating losses for the eight largest steelmakersin the first quarter of 2001, compared with
operating profitsin the first quarter of 2000. As of June 2001, eight U.S. steel producers had gone bankrupt in the prior two
years, including LTV and Trico Steel (aminimill joint venture), (S& P, 2001).
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4D.4 Facilities Operating Cooling Water Intake Structures

In 1982, the Primary Metals industries as a whole (including Nonferrous and Steel producers) withdrew 1,312 hillion 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 Detailed Industry Questionnaire; Phase || Cooling Water Intake Sructures on
exigting facilities with the following characteristics:

they withdraw from awater of the United States;

they hold an NPDES permit;

they have a design intake flow of equal to or greater 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 section 316(b) New Facility Rule and are therefore not subject to
thisregulation. However, they meet the criteria of the rule except that they are already in operation. These existing facilities
therefore provide a good indication of what new facilities in these sectors may look like. The remainder of this section refers
to existing facilities with the above characteristics as “ section 316(b) facilities.”

a. Cooling water uses and systems

Information collected in EPA’s Detailed Industry Questionnaire: Phase Il Cooling Water Intake Structures found that an
estimated 40 out of 158 steel mills (25 percent) and 19 out of 312 steel product manufacturers (6 percent) meet the
characteristics of a section 316(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). Thisisimportant to note since most new steel facilities are
minimills.

Steel section 316(b) facilities use cooling water for a combination of purposes, including contact and non-contact production
line or process cooling, electricity generation, and air conditioning:

»  All section 316(b) steel mills use cooling water for production line (or process) contact or noncontact cooling. The
other major uses of cooling water by steel mills are air conditioning (69 percent), electric generation (43 percent),
and other uses (40 percent).

»  Ninety-five percent (18 facilities) of section 316(b) steel product facilities use cooling water for production line (or
process) contact or noncontact cooling. Other major uses of cooling water for steel product facilities include other
uses (79 percent), air conditioning (33 percent), and electric generation (6 percent).
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Table 4D-11 shows the distribution of existing section 316(b) facilities in the profiled steel sectors by type of water body and
cooling system. The table shows that most of the existing section 316(b) facilities employ a combination of a once-through
and recirculating system (25, or 41%) or a once through system (20, or 33%). The largest proportion of existing facilities
draw water from a freshwater stream or river (49, or 82%).

Table 4D-11: Number of Section 316(b) Facilities in the Profiled Steel Industry Sectors
by Water Body Type and Cooling System Type

Coollng Systems
Water Body Type e Recirculating | Combination | OnceThrough . Unknown
: : : H : : E Total
% of % of % of % of
Number Total Number Total Number Total Number Total
Steel Ml"S (sIC 3312)
Freshwater Siream or 3 10% 10 3% 12 40% 5 18% 30
River
Great Lake 0 0% 9 88% 1 12% 0 0% 10
Total' 3 8% 18 46% 13 33% 5 13% 40

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

Source:  U.S EPA, 2000.
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b. Facility size

The distribution of employment for section 316(b) facilities for steel mills and steel products tends to be larger than the
distribution for their respective industries. Sixty-three percent of 316(b) steel mills employ over 1,000 people. None of the
316(b) steel product manufacturers employ less than 100 people.

Figure 4D-7: Number of Section 316(b) Facilities in the Profiled Steel Industry Sectors
by Employment Size

B Seel Mills(3C3312)

W Seel Products(SC
3315, 3316, 3317)

<100 100-249 250-499 500-999 >=1000

Source:  U.S EPA, 2000.
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d. Firm size

EPA used the Small Business Administration (SBA) small entity size standards to determine the number of existing section
316(b) profiled steel industry facilities owned by small firms. Table 4D-12 shows that of the 40 section 316(b) steel mills, 6,
or 16 percent, are owned by small firms. There are three section 316(b) steel product facilities that are owned by asmall firm.

Table 4D-12: Number of Section 316(b) Facilities by Firm Size for the Profiled Steel Sectors

SIC Code

Number§ % of SIC Number

% of SIC

Total

Sfeel Mills (SIC 3312)

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

Source:  U.S EPA, 2000; D&B, 2001.
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4E ALUMINUM (SIC 333/5)

EPA’s Detailed Industry Questionnaire: Phase |1 Cooling Water Intake Structures identified two 4-digit SIC codesin the
nonferrous metals industries (SIC codes 333/335) with at least one existing facility that operates a CWIS, holds a NPDES
permit, withdraws equal to or greater 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
“section 316(b) facilities’.) For each of the two SIC codes, Table 4E-1 below provides a description of the industry sector, a
list of products manufactured, the total number of detailed questionnaire respondents (weighted to represent national results),
and the number and percent of section 316(b) facilities.

Table 4E-1: Section 316(b) Facilities in the Aluminum Industries (SIC 333/335) I

Number of Weighted Detailed
Questionnaire Survey Respondents

SIC SIC Description Important Products M anufactured ! Section 316(b) Facilities
H H Total T g
No %
3334 Prlmqry Production of Fﬁ’(?d!JCI ng alqmlnum from aluminaand in 31 11 35.8%
i Aluminum i refining aluminum by any process : : :

: Flat rolling auminum and aluminum-base aloy i :
i basic shapes, such asrod and bar, pipe and tube, 57 6 i 10.9%
i and tube blooms; producing tube by drawing : H :

Aluminum Shest,
Plate, and Foil

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

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 auminum 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 metal and carbon
dioxide. The molten aluminum metal isthen 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 commercialy viable alternative to the electrometallurgical process (Aluminum Association, 2001).

Almost half of all U.S.-produced aluminum (48 percent of U.S. output in 2000) 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, 2001). In contrast to the steel industry, aluminum
minimills have had limited impact on the profitability of traditional integrated aluminum producers. Aluminum minimills are
not able to produce can sheet of the same quality as that produced by integrated facilities. They are able to compete only in
production of commaodity 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, 2001). No secondary smelters
(included, along with secondary smelting of other metals, in SIC code 3341) were reported in EPA’s detailed questionnaire.
These facilities are therefore not addressed in this profile.
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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 fail, building insulation, and automotive parts);
rod, bar, and wire (electrical transmission lines); and

extrusions (storm windows, bridge structures, and automotive parts).

v v v v v

U.S. auminum 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, 2001).

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, 2001). Until five years ago, containers were the largest U.S. market for aluminum. Production of
beverage cansis amajor use of aluminum sheet, and aluminum has almost entirely replaced steel in the beverage can market.
Other major uses of auminum include construction (including auminum siding, windows, and gutters) and consumer
durables (USGS, 2001).

Demand for aluminum reflects the overall state of the domestic and world economies, as well aslong-term trends in materials
use in major end-use sectors. Because aluminum production involves large fixed investments and capacity adapts only slowly
to fluctuations in demand, the industry has experienced alternating periods of excess capacity and tight supplies. The early
1980s were a period of oversupply, high inventories, excess capacity, and weak demand. By 1986, excess capacity had been
closed, inventories were low, and demand increased dramatically. The early 1990s were affected by reduced U.S. demand
and by the dissolution of the Soviet Union, which resulted in dramatic increases in Russian exports of aluminum. By the mid-
1990s, global production had declined, demand rebounded, and aluminum prices rebounded. Subsequent increasesin
production reflected an overall increase in the demand for aluminum with stronger domestic economic growth, driven by
increased consumption by the transportation, container, and construction sectors. The economic crisesin Asian marketsin the
later 1990s, along with growing Russian exports, again resulted in a period of oversupply, although U.S. demand for
aluminum remained strong. Sales to the automotive sector were at record levelsin 1999 and 2000. Demand has declined
starting in 2000, however, reflecting slower growth in both the U.S. and the world economy. In addition, there has been a
major decrease in production from primary smelters affected by the Pacific Northwest energy crisis (Aluminum Association,
1999; USGS, 1999; USGS, 1998; USGS, 1994; Value Line, 2001).
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Table 4E-2 shows trends in output of aluminum by primary aluminum producers and recovery of aluminum from old and new
scrap. Secondary production grew from 37 percent to almost half of total domestic production over the period from 1990 to
2000. Of thetotal secondary production in 2000, 1,430 thousand metric tons (MT) or 42 percent, is from old scrap (discarded
aluminum products), as opposed to new scrap (from manufacturing). Primary production of aluminum has showed a small

net decrease over the 10-year period, and declined sharply in the first half of 2001 compared to the same period in 2000. This
decrease reflects reduced domestic and world demand for aluminum, and curtailed production at a number of Pacific
Northwest mills caused by the California energy crisis (S& P 2001; USGS, 20014).

Table 4E-2: Quantities of Aluminum Produced

Aluminum Ingot

Secondary Production
(from old & new scrap)

Y ear Primary Production

Total percent change

- 0, 0,
1990-2000 8.9% 44.8%
Average annual growth -0.9% 3.8%
rate :
Jan-July 2000 2202 i na 2070 i n/a
Jan-July 2001 5

Source:  USGS, 2001b; USGS, 1999; USGS, 1994;.
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Value of shipments and value added are two measures of the value of manufacturing output.® Historical trends provide
insight into the overall economic health and outlook for an industry. Value of shipmentsisthe sum of the receiptsa
manufacturer earns from the sale of its outputs. It isan indicator of the overall size of a market or the size of afirmin relation
to its market or competitors. Vaue added is used to measure the value of production activity in a particular industry. Itisthe
difference between the value of shipments and the value of inputs used to make the products sold.

Figure 4E-1 presentstrendsin real value of shipments and real value added for the primary aluminum, and aluminum sheet,
plate, and foil sectors between 1987 and 1997. The producer price index for the 4-digit SIC code is used to inflate the
nominal monetary values to constant 2000 dollars, as discussed in the following sub-section on prices.

Figure 4E-1: Real Value of Shipments and Value Added for Profiled Aluminum Sectors
(in millions, constant $2000)

Real Value of Shipments
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Source:  U.S DOC, 1988-1991 and 1993-1996; U.S. DOC, 1987, 1992 and 1997.

! Terms highlighted in bold and italic font are further explained in the glossary.
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Therea value of primary aluminum shipments shows generally the same pattern as the quantity data shown in Table 4E-2.
Trends in production reflect trends in demand for aluminum, growth since 1990 in the percentage of domestic demand
provided by imports, and increasing secondary production of aluminum, which substitutes in some but not all markets for
primary production. Real value added by aluminum production excludes the value of purchased materials and services
(including electricity), and shows more fluctuation since 1990 than real value of shipments.

Demand for semifinished aluminum products reflects demand from the transportation, container, and building industries. Real
value of shipments of aluminum sheet, plate, and foil declined from the late 1980s through 1993, and then recovered.

Demand for semifinished products has been affected by strong growth in both the container and packaging sector and the auto
sector (S& P, 2001).

b. Prices

Figure 4E-2 showsthe producer price index (PPI) for the 4-digit SIC code for the profiled aluminum sectors. The PPl isa
family of indexes that measure price changes from the perspective of the seller. This profile uses the PPI to convert nominal
monetary values to constant dollars. Sharp changesin prices reflect the cyclical nature of thisindustry and major changesin
world markets.

Figure 4E-2: Producer Price Indexes for Profiled Aluminum Sectors

k /\r/‘\ A
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Production (SC 3334)
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Source:  BLS, 2000.

The price trends shown for primary aluminum in Figure 4E-2 reflect the fluctuations in world supply and demand discussed in
the previous section. During the early 1980s, the aluminum industry experienced oversupply, high inventories, excess
capacity, and weak demand, resulting in falling prices for duminum. By 1986, much of the excess capacity had been
permanently closed, inventories had been worked down, and worldwide demand for aluminum increased dramatically. This
resulted in price increases through 1988, as shown in Figure 4E.2.

In the early 1990s, the dissolution of the Soviet Union had a mgjor impact on aluminum markets. Large quantities of Russian
aluminum that formerly had 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 wasincreasing
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 decline in aluminum prices. At the time of the agreement, there was an estimated global
overcapacity of 1.5to 2.0 million metric tons per year (S& P, 2000).
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By the mid-1990s, production cutbacks, increased demand, and declining inventories led to a sharp rebound of prices. Prices
declined again during the late 1990s, when the economic crises in Asian markets reduced the demand for aluminum (USGS,
2001b). During 2000, prices rebounded sharply despite the continuing trend of high Russian production and exports. The
improved market for aluminum reflects strong worldwide demand and a decrease in U.S. production (S& P, 2001).

c. Number of facilities and firms
Data compiled by the U.S. Geological Survey suggest that the number of primary auminum facilities and the number of firms
that own them has remained fairly constant over the period 1995 through 1995, as shown in Table 4E-3.

Table 4E-3: Primary Aluminum Production - Number of Companies and Number of Plants

Year

Number of Companies

Number of Plants

Source:  USGS, 2001a.

Statistics of U.S. Businesses covers alarger number of facilities classified under SIC 3334 than do the USGS data, and also
provide data on SIC 3353 (Aluminum Sheet, Plate, and Foil). These data, shown in Table 4E-4 and 4E-5, show more

fluctuation in the number of establishments and the number of firms.
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Table 4E-4 shows that the number of primary aluminum facilities decreased by 30 percent between 1991 and 1995, with the
majority of this decrease, 27 percent, occurring between 1991 and 1993. The number of facilities in the aluminum sheet,
plate, and foil sector has shown a more consistent trend, increasing each year except in 1993.

Source:  U.S SBA, 2000.

Table 4E-4: Number of Facilities for Profiled Aluminum Sectors
Primary Aluminum Production Aluminum Sheset, Plate, and Foil
(SIC 3334) (SIC 3353)
Year [ P p———— e ————
Es’t\lali)rlri]gwerrnglts Per cent Change Es’t\l;brlrigﬁ%glts : Per cent Change

I N N SO V8 iR
I Y N« SO SR, B N AR S dA S
ISR N A SR, SO BB 181%
I NS S, BB e B 00% ...
I R NEU e UL SN U SR Bk
I Y NN S SR, OB B 9
I O N« A SR, K e NN S 101% ...
e O NN SO G N~ S 6% ..

1997 34 -33.3% 91 12.3%

Total P et ange -39.3% 49.2%
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The trend in the number of firms over the period between 1989 and 1997 has been similar to the trend in the number of
facilitiesin both industry sectors. Table 4E-5 presents SUSB information on the number of firmsin each sector between
1989 and 1997.

Table 4E-5: Number of Firms for Profiled Aluminum Sectors

Primary Aluminum Production Aluminum Sheet, Plate, and Fail
(SIC 3334) (SIC 3353)

Y ear

Total Percent
Change -39.5% : 53.5%
1990-1997 :

Average Annual
Growth Rate

Source:  U.S SBA, 2000.
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d. Employment and productivity

Figure 4E-3 below provides information on employment from the Annual Survey of Manufactures for the primary aluminum
and aluminum sheet, plate, and foil sectors. Trendsin primary aluminum facility employment reflect both trendsin
production and producers’ efforts to improve labor productivity to compete with less labor-intensive minimills (McGraw-Hill,
2000). The figure shows that employment in the primary aluminum production sector has declined steadily since 1992, even
in years of increased production.

Employment in the aluminum sheet, plate, and foil sector declined from 1987 through 1994, yet rose after that. There were
26,100 people employed in the aluminum sheet sector in 1987 but only 22,400 in 1994. Employment in this sector increased
fromitslowest level in 1994 steadily through 1997.

Figure 4E-3: Employment for Profiled Aluminum Sectors

28,000

26,000 -
24,000 -
22,000 —&— Primary Production of

Aluminum (SIC 3334)

20,000 -
18,000 - —A—Alumir}|um Sheet, Plate,
16,000 and Foil (SIC 3353)

14,000 -
12,000
10,000
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Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.
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Table 4E-6 presents the change in real value added per labor hour, a measure of labor productivity, for the primary
aluminum and aluminum sheet, plate, and foil sectors between 1987 and 1997. Thetrend in labor productivity in both sectors
has shown afair amount of volatility over this period, reflecting variations in capacity utilization. Real value added per hour
in the primary aluminum sector decreased 47 percent between 1988 and 1993 but showed a 23 percent net increase over the
entire period 1987 and 1997. Real value 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 33 percent between 1988 and 1997.

Table 4E-6: Productivity Trends for Profiled Aluminum Sectors

Primary Production of Aluminum (SIC 3334) Aluminum Sheet, Plate, and Foil (SIC 3353)
Value Value
Year Added | Production | VAueAdded/Hour Added | Production | VaueAdded/Hour
(in mi”ions’ ; HOUI’S E .................. i .......................... (in mi”ions' ; Hours E......................i .....................
constant i (millions) $2000 i Percent constant i (millions) $2000 Per cent

$2000) g i Change $2000) | i Change

Total 160% | -71% i 236% i 381% |  50% | 33.3%

Change
1987-1997

Average
Annual
Growth Rate : : :
.

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S DOC, 1987, 1992, and 1997.
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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 requirements also require major capital expenditures. Possible
measures required to reduce greenhouse gas (GHG) emissions may require significant expenditures by aluminum producers.

Capital expendituresin the primary aluminum and aluminum sheet, plate, and foil sectors between 1987 and 1997 are
presented in Table 4E-7 below. The table shows that capital expenditures in the primary aluminum sector increased
throughout the early 1990s, peaking in 1992. 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 expenditures in the aluminum sheet, plate, and foil sector have also fluctuated considerably between 1987 and 1997,
with the highest in 1990, two years earlier than the primary aluminum sector. Producers of aluminum sheet, plate, and foil
reduced capital expenditures by 47 percent between 1988 and 1997.

Table 4E-7: Capital Expenditures for Profiled Aluminum Sectors (in millions, constant $2000)

Primary Aluminum Production (SIC 3334) Aluminum Sheet, Plate, and Foil (SIC 3353)

Year

Total Percent
Change
1987-1997

Average Annual
Growth Rate

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S. DOC, 1987, 1992, and 1997.
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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 reflects excess or insufficient capacity in an industry and is an indication of whether new investment is likely.

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 global aluminum market.

There continues to be a substantial amount of idled capacity in the U.S. that could be brought on-line as demand improves,
whichislikely to limit construction of new capacity and to limit price increases for aluminum (S&P, 2001). There has not
been any new smelter capacity constructed in the United States since 1980 (McGraw-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 deregul ated.

Capacity utilization in the aluminum sheet, plate, and foil sector has fluctuated but has grown overall between 1989 and 1998.
This positive trend is largely 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 auminum sheet, plate, and foil, is responsible for bringing idle capacity into production (McGraw-Hill 1999).

Figure 4E-4: Capacity Utilization Rates (Fourth Quarter) for Profiled Aluminum Sectors
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Source:  U.S DOC, 1989-1998.

4E.2 Structure and Competitiveness

Aluminum production is a highly-concentrated industry. A number of large mergers among aluminum producers have
increased the degree of concentration in the industry. For example, Alcoa (the largest aluminum producer) acquired Alumax
(the third largest producer) in 1998 and Reynolds (the second largest producer) in May 2000. 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, which 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 is adriving 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 Valley (IL, IN, KY, MI, MO, OH, PA), where they are usually abundant supplies of hydroelectric and coal-based
energy. In 1998, approximately 39 percent of the domestic production capacity was located in the Pacific Northwest and 32
percent in the Ohio River Valley. The aluminum sheet, plate, and foil industry islocated principally in California and the
Appaachian Region (Alabama, Kentucky, Maryland, Ohio, Pennsylvania, Tennessee, Virginia, and West Virginia).

Figure 4E-5 shows the distribution of all facilitiesin both profiled aluminum sectors (primary smelters and aluminum sheet,
plate, and foil producers), based on the 1992 Census of Manufactures.

Figure 4E-5: Number of Facilities by State for Aluminum Sectors (SIC 3334 and 3353)
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Source:  U.S DOC, 1987, 1992, and 1997.
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b. Facility size

Facility size can be expressed by the number of employees and/or by the total value of shipments, with the most accurate
depiction of size being a combination of both. Census data by SIC code include numerous small facilities (less than 10
employees) for the profiled aluminum sectors, as shown in Figure 4E-6. These facilities may or may not be production
facilities. Value of shipments, however, are dominated by large establishments (greater than 500 employees) for both primary
aluminum production and aluminum sheet, plate, and foil industries. 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 the value of shipments for the aluminum sheet, plate, and foil industry is produced by
establishments with more than 250 employees. Establishmentsin the primary aluminum production and the 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.

Figure 4E-6: Value of Shipments and Number of Facilities in 1992 by Employment Size Category for Profiled
Aluminum Sectors
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Source:  U.S DOC, 1987, 1992, and 1997.
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c. Firm size

The Small Business Administration (SBA) defines asmall firm for SIC codes 3334 and 3353 as a firm with 1,000 or fewer
and 750 or fewer employees, respectively. The Statistics of U.S. Businesses (SUSB) provide employment data for firms with
500 or fewer employees and do not specify data for companies with 500-750 employees for SIC 3353 and 500-1000 for SIC
3334. Therefore, based on the data for firms with up to 500 employees,

» 8of the 23 firmsin the Primary Aluminum Production sector (SIC 3334) had |ess than 500 employees. Therefore, at
least 35 percent of firms are classified as small. These small firms owned 8 facilities, or 24 percent of all facilitiesin
the sector.

» 49 of the 66 firmsin the Aluminum Sheet, Plate and Foil sector (SIC 3353) had less than 500 employees. Therefore,
at least 74 percent of firms are classified as small. These small firms owned 49 facilities, or 54 percent of all
facilitiesin the sector.

Table 4E-8 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 is unlikely that these small firms operate
the facilities that are most likely to be affected by the section 316(b) requirements.

Table 4E-8: Number of Firms, Establishments and Estimated Receipts by Employment Size Category
for the Profiled Aluminum Sectors, 1997

Primary Aluminum Production (SIC 3334) Aluminum Sheet, Plate, and Fail (SIC 3353)

Employment ] ) : Estimated
Size Category | Number : Number of : Estimated Receipts | Number of ;|  Number of Receipts ($2000

of Firms Facilities i  ($2000 millions) Firms i Facilities mﬁlions)

Source:  U.S. SBA, 2000.

d. Concentration and Specialization Ratios

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

The four-firm concentration ratio (CR4) and the Herfindahl-Hirschman Index (HHI) are common measures of
industry concentration. The CR4 indicates the market share of the four largest firms. For example, a CR4 of 72 percent
means that the four largest firmsin the industry account for 72 percent of the industry’ stotal value of shipments. The higher
the concentration ratio, the less competition there isin the industry, other things being equal.? An industry with a CR4 of
more than 50 percent is generally considered concentrated. The HHI indicates concentration based on the largest 50 firmsin
theindustry. Itisequal 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 ahigh
concentration in domestic production may nonetheless be subject to significant competitive pressuresiif it competes with foreign producers
or if it competes with products produced by other industries (e.g., plastics vs. duminum in beverage containers). Concentration ratios
based on share of domestic production are therefore only one indicator of the extent of competition in an industry.
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more concentrated the industry. An industry is considered concentrated if the HHI exceeds 1,000.

The four largest firmsin primary aluminum production accounted for 59 percent of total U.S. primary capacity in 1992,
Consolidation in the industry since the early 1990s has increased concentration. With the merger of Alcoa, Inc. and Reynolds
in May 2000, the single merged company accounts for 56 percent of domestic primary aluminum capacity, and the four
largest U.S. producers control 74 percent of the domestic capacity reported at the end of 1999 (USGS, 1999). The three
largest firms accounted for 62 percent of U.S. primary capacity (Alcoa Inc. for 44 percent, Reynolds for aimost 11 percent,
and Kaiser Aluminum Corp. for almost 7 percent) (S&P, 2001).2

The specialization ratio isthe percentage of the industry’ s production accounted for by primary product shipments. The
coverage 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 reported ratiosin Table 4E-9 indicate that establishments classified in SIC’'s 3334 and 3353
are highly specialized in production of auminum and aluminum products, and that these establishments account for virtually
all of the aluminum and semifinished auminum product producesin the U.S.

Table 4E-9: Selected Ratios for the Profiled Aluminum Sectors I

Concentration Ratios

: Total : S
cSlodCe D Year | Number [ R Specgizgllon chaetriige

4Firm { 8Firm { 20Firm i 50Firm :

(CR4) | (CR8) | (CR20) | (CRsp) | Hirschman

Index

Source:  U.S DOC, 1987, 1992, and 1997.

3 Alcoalnc. and Reynolds merged in May 2000, following approval by the U.S. Department of Justice.
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e. Foreign trade

U.S. aluminum companies have alarge 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.

Table 4E-10 shows trends in export dependence and import share for aluminum ingot, semifabricated products and scrap
combined, since 1990. Imports of primary aluminum rose dramatically in both 1993 and 1994, primarily due to the large
exports from Russian producers. Representatives of major aluminum producing countries met in late 1993 and 1994 to
address the excess global supply of primary aluminum. Those discussions resulted in the Russian Federation’s agreement to
reduce production by 500,000 MTs per year, and plans for other producers to cut their production and to assist Russian
producers to improve their environmental performance and stimulate the development of internal demand for the Russian
production (USGS Minerals Y earbook, 1994). Nonethel ess, imports have continued to represent a substantial and growing
proportion of U.S. demand. Exports of aluminum and aluminum products combined have remained at approximately 30
percent of domestic production since the mid-1990s, increasing slightly by 2000.

Table 4E-10: Import Share and Export Dependence: Aluminum Ignot, Semifinished, and Scrap
(in thousand metric tons)

Production 5 i { Importsasa Exportsasa
Year (Primary + Recycled | IEEAsir o Exports ; Apparent SIEEE) : Pgrcent of
y+ Recy ] P i Consumption® i  Apparent

from OId Scrap) TRV T Production®

i Consumption®

28.8%

Total Percent Change
1990-2000

Average Annual
Percent Change

-0.2% P 107% i 05% i 41%

@ Calculated by USGS as domestic primary metal production + recovery from old aluminum scrap + net import reliance. Net import ¢
reliance calculated by USGS as imports - exports + adjustments for Government and industry stock changes.

P Calculated by EPA asimports divided by apparent consumption.

Z Calculated by EPA as exports divided by domestic production (primary + recovery from old aluminum scrap)
Estimated

Source: USGS, 2001a; USGS, 1999; USGS, 1997; USGS, 1994; USGS, Historical Statistics for Mineral Commodities in the US.
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Table 4E-11 shows trends in exports and imports separately for aluminum metal and alloys and for semifinished products
separately. Thistable shows that imports have grown substantially in both categories between 1993 and 2000, but that the
composition of exports has shifted from primary aluminum (exports of which have declined substantially) to semifinished
(exports of which have grown substantially over the period shown). Exports and imports of both product categories declined
sharply in the first half of 2001, due to the reduction in demand in the U.S. and abroad.

Table 4E-11: Trade Statistics for Aluminum and Semifabricated Aluminum Products
(in thousand metric tons)
e Medisand Alloys Crude | Plate Shets Bars Srip e,
Year Import Quantities Export Quantities Import Quantities Export Quantities
- T . T KO T - —
- X T LA N
BT I R T 2 B2
BT S - N N N T
2 2090 oL 2 R
- 2000 oSl R N S
BT 20 L T ST
2000 2,490 273 791 907
Total Percent
Change 35.3% -31.8% 97.8% 52.7%
....... IB200 | e
A‘éerrg\fthFg‘;‘t‘f 4.4% : -5.3% 10.2% : 6.2%
e I o I ©®
I 120 102 I R
Pe;%%”g_gggfge -9.7% -29.7% -15.6% -6.6%

Source:  USGS, 2001b; USGS, 1999; USGS, 1994.

4E.3 Financial Condition and Performance

The production of primary aluminum is an electrometallurgical process, which is extremely energy intensive. Electricity
accounts for approximately 30 percent of total production costs for primary aluminum smelting. The aluminum industry is
therefore amajor industrial user of electricity, spending more than $2 billion annually. The industry 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 very large 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.
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Operating margin measures the relationship between revenues and operating costs. Relatively small changes in output or
prices can have large positive or negative impacts on operating margins, given the high fixed capital costsin the aluminum
industry (S&P, 2000). Operating margins do not reflect the changes of capital costs, however, and therefore are only arough
measure of profitability.

Table 4E-12 below shows trends in operating margins for the primary aluminum and aluminum sheet, plate, and foil sectors
between 1987 and 1997. The table shows considerable volatility in the trends for each sector. Operating margins for the
primary aluminum sector decreased between 1988 and 1993, reflecting the conditions of oversupply in the market that led to
decreasing shipments from U.S. producers (McGraw-Hill, 2000). The increasein value of shipments from 1987 to 1992 is
attributed to the increase in payroll and cost of materials. The operating margin Lower prices for aluminum were responsible
for lower material costs for the aluminum sheet, plate, and foil sector and a modest increase in operating margins between

1989 and 1992.
Table 4E-12: Operating Margins for the Profiled Aluminum Sectors (in millions, constant $2000)
.............. Ay Audip el @cesey | AwiuE s ee sl EesEs)
= Value of :  Cost of Payroall (all Operating Value of i Cost of Payroll (all Operating
Shipments : Materials : employees) Margin Shipments : Materials employees) Margin
Jgoer | s s s | o | swmars | suime | s 76 |
1os8 ). %22 $3335 .......... 585 ] 8% ... $13516 i . $LL518 ;. BLU8 6% .|
1989 ). %6348 1. $3931 .......... 596 8.1% ... $13179 i $10778 i 07 8% .|
190 ) B89 1 $4821 .......... A8 205% ... $12906 ;... $10075 i $LI8S 128% .
el WLl $5331 .......... SOL 142% ). $130% ;%982 S22 G 18.1% .
1992 ) STAsS  i $54°9 ........ $LOSL i 140% ... $12905 .. B84 $1.229 . 22%
1993 ). %e%8 1 $5424 .......... $963 LB SLLETS | 38460 | .. $L25T 18.2% .
1994 ). %628 . $4248 .......... $190 i 192% ). S12506 | $9710 . S1160 . | 13.1% .
19%5 ) ..%5620 $3281 .......... $627 ] 305% ... $12637 i $991°$936 .................. 14.2% .
19% ) 55928 1 B8 | .......... $r49 BT )L $12812 ;.15 ......... $LO%4 1...200%
1997 $5,914 $3,522 ; $672 29.1% $13,531 $9,939 $1,180 17.8%

Source:  U.S DOC, 1988-1991 and 1993-1996; U.S. DOC, 1987, 1992, and 1997.
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4E.4 Facilities Operating Cooling Water Intake Structures

In 1982, the Primary Metals industries as awhole (including Steel and Non-ferrous producers) 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 Detailed Industry Questionnaire; Phase || Cooling Water Intake Sructures on
exigting facilities with the following characteristics:

they withdraw from awater of the United States;

they hold an NPDES permit;

they have a design intake flow of equal to or greater 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 section 316(b) New Facility Rule and are therefore not subject to
thisregulation. However, they meet the criteria of the rule except that they are already in operation. These existing facilities
therefore provide a good indication of what new facilities in these sectors may look like. The remainder of this section refers
to existing facilities with the above characteristics as “ section 316(b) facilities.”

a. Cooling water uses and systems

Information collected in EPA’s Detailed Industry Questionnaire: Phase I Cooling Water Intake Sructures found that 11 out
of 31 primary aluminum producers (35 percent) and 6 out of 57 aluminum sheet, plate, and foil manufacturers (11 percent)
meet the characteristics of a section 316(b) facility. Aluminum section 316(b) facilities use cooling water for a combination
of purposes, including contact and noncontact production line or process cooling, electricity generation, and air conditioning:

»  All section 316(b) primary aluminum producers use cooling water for production line (or process) contact or
noncontact cooling. Thirty percent also use cooling water for air conditioning, 11 percent use cooling water for
electricity, and 60 percent have other uses for cooling water.

»  All section 316(b) aluminum sheet, plate, and foil manufacturers use cooling water for production line (or process)
contact and noncontact cooling. Fifty percent use cooling water for air conditioning, and 50 percent have other uses
for cooling water.
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Table 4E-13 shows the distribution of existing section 316(b) facilitiesin the profiled aluminum sector by type of water body
and cooling system. The table shows that three-quarters of the section 316(b) facilities employ either a once-through cooling
system (13, or 76%) and one-quarter use arecirculating system (4, or 24%). Ten of the 11 section 316(b) primary aluminum
producers obtain their cooling water from a freshwater stream or river. The other section 316(b) primary producer draws
from alake or reservoir. All of the section 316(b) aluminum sheet, plate, and foil manufacturers obtain their cooling water
from either afreshwater stream or river. Ninety-four percent (16 facilities) of all section 316(b) aluminum facilities withdraw
their cooling water from a freshwater stream or river.

Table 4E-13: Number of Section 316(b) Facilities by Water Body Type and Cooling System Type for the
Profiled Aluminum Sectors
i =t LS
Water Body Type | ....Kocorewaing i Somonation L oneeThrouah
: % of : : % of : : % of Total
Number Total Number Total Number Total
Pr'lmar‘y Pr‘oduchon of Alummum (sIC 3334)
. Freshwater Stream or River | .. R AN N T T I 100% ... 0.
Lake or Reservoir 1 { 100% ] 0 i 0% ‘ 0 { 0% 1
Total 1 9% 0 0% 10 91% 11
Alummum Sheet, Pla’re and Fonl (sIc 3353)
. Freshwater Stream or River | ... 35 o0 e 350% .................. 6
Total 3 50% . 0 . 0% . 3 . 50% 6

Source:  U.S EPA, 2000.
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b. Facility Size
Figure 4E-7 shows the number of section 316(b) facilities by employment size category for the profiled aluminum sectors.

All of the establishments in both SIC codes employ over 500 people, and 45 percent of primary aluminum producers and 50
percent aluminum sheet, plate, and foil manufacturers employ over 1,000 employees.

Figure 4E-7: Number of Section 316(b) Facilities by Employment Size for the
Profiled Aluminum Sectors

W Primary Prod.ction of
Aluminum (SC3334)

W Aluminum Shedt, Plate,
and Foil (3C3353)

o ™ H P @

<500 500-999 >=1000

Source:  U.S EPA, 2000.

c. Firm Size

EPA used the Small Business Administration (SBA) small entity size standards to determine the number of existing section
316(b) profiled aluminum industry facilities owned by small firms. Firmsin the Primary Production of Aluminum sector
(SIC 3334) are defined as small if they have 1000 or fewer employees; firms in the Aluminum Sheet, Plate, and Foil sector
(SIC 3353) are defined as small if they have 750 or fewer employees. Table 4E-14 shows that all of the section 316(b)

primary aluminum producers are owned by large firms. The sameistrue for al the section 316(b) aluminum sheet, plate, and
foil producers.

Table 4E-14: Number of Section 316(b) Facilities by Firm Size for the
Profiled Aluminum Sectors

SIC Code [ - ....................... Total
Number | % of SIC { Number | % of SIC |

Source:  U.S EPA, 2000; D& B, 2001.
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This chapter presents forecasts of the number of new

electric generators and manufacturing facilities subject to the final section 316(b) New Facility Rule that will begin operating
between 2001 and 2020. The chapter consists of three sections. Section 5.1 presents the methodology and results of
estimating the number and characteristics of new electric generating facilities. Section 5.2 presents the methodology and
results of estimating 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 final section summarizes the results of the new
baseline projections of facilities.

5.1 NEW ELECTRIC GENERATORS

EPA estimates that 83 new electric generators subject to the final section 316(b) New Facility Rule will begin operation
between 2001 and 2020. Of these, 69 are new combined-cycle facilities and 14 are new coal facilities® This projectionis
based on a combination of national forecasts of new steam electric capacity additions and information on the characteristics of
specific facilities that are planned for construction in the near future or that have been constructed in the recent past. Using
these two types of information, EPA developed model facilities that provide the basis for estimating costs and economic
impacts for electric generators throughout the remainder of this document.

! Combined-cycle facilities use 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 a heat recovery steam
generator for utilization by a steam turbine to produce electricity. This process increases the efficiency of the electric generating unit.
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5.1.1 Projected Number of New Facilities

EPA used four main data sources to project the number and characteristics of new steam electric generators subject to the
final rule: (1) the Energy Information Administration’s (EIA) Annual Energy Outlook 2001 (AEO2001); (2) Resource Data
International’ s (RDI) NEWGen Database, (3) EPA’s section 316(b) industry survey of existing facilities; and (4) EIA’s Form
EIA-860A and 860B databases. The diagram in Figure 5-1 below presents the steps and data inputs required for EPA’s
estimate of the number of new in-scope electric generators. Also included are the values and the data sources of each input.

Figure 5-1: Estimation of the Number of New Steam Electric Generators, 2001 - 2020
Variable Value Source
Combined Combined
Cycle Coal Cycle Coal
Total Capacity
Additions 203,985 MW 21,813 MW AEO2001
T
X
\ 4
% of Capacity
Additions from
New Facilities 87.7% 76.1% NEW Gen Database
2
Capacity Additions
from New Facilities 178,894 MW 16,599 MW Calculation
1
2 EIA-860A and
Avg. Capacity NEWGen EIA-860B
New Facilities 741 MW 475 MW Database D atabases
]
v
Total # of
New Facilities 241 35 Calculation
1
X
) EPA Research
In-Scope of NEWGen § 316(b)
% 28.6% 40.5% Facilities Industry Survey
T
\ 4
# New In-Scope
Facilities 69 14 Calculation

Source:

U.S EPA analysis, 2001.

The following sections provide detail on each data source used in this analysis and the cal culations necessary to derive the
numbers presented in the diagram. The final subsection, 5.1.1.e, summarizes how EPA combined the information from the
different data sources to calculate the number of new combined-cycle and coal facilities.

a. Annual Energy Outlook 2001

The Annual Energy Outlook (AEO) is published annually by the U.S. Department of Energy’s Energy Information
Administration (EIA) and presents forecasts of energy supply, demand, and prices. These forecasts are based on results
generated from EIA’s National Energy Modeling System (NEMS, U.S. DOE, 2000a). The NEMS system generates
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projections based on known levels of technological capabilities, technological and demographic trends, and current laws and
regulations. Other key projections are made regarding the pricing and availability of fossil fuels, levels of economic growth,
and trends in energy consumption. The AEQO projections are used by Federal, State, and local governments, trade
associations, and other planners and decision-makers in both the public and private sectors. EPA used the most recent
forecast of capacity additions between 2001 and 2020 (presented in the AEO2001) to estimate the number of new combined-
cycle and coal-fired steam electric plants.

The AEO2001 presents forecasts of both planned and unplanned capacity additions between 2001 and 2020 for eight facility
types (coal steam, other fossil steam, combined-cycle, combustion turbine/diesel, nuclear, pumped storage/other, fuel cells
and renewables). EPA has determined that only facilities that employ a steam electric cycle require significant quantities of
cooling water and are thus potentialy affected by the final section 316(b) New Facility Rule. Asaresult, thisanalysis
considers capacity additions associated with coal steam, other fossil steam, combined-cycle, and nuclear facilitiesonly. Inits
Reference Case, the AEO2001 forecasts total capacity additions of 370 GW from all facility types between 2001 and 2020.2
Coal steam facilities account for 22 GW, or 6 percent of the total forecast, and combined-cycle facilities account for 204 GW,
or 55 percent. The remaining capacity additions, 39 percent of the total, come from non-steam facility types. Based on all
available data in the rulemaking record, EPA projects no new additions for nuclear and other fossil steam capacity.

Table 5-1 below presents the forecasted capacity additions between 2001 and 2020 from the Reference Case of the AEO2001.
Section 5.A.2 in the Appendix to this chapter contains additional information on the AEO forecast, including capacity
additions by year; Section 5.A.5 contains information on the distribution of the forecasted combined-cycle capacity additions
by North American Electric Reliability Council (NERC) region.

Table 5-1: AEO2001 Capacity Addition Forecasts by Facility Type (2001 - 2020)
Facility Type Capacity Addition (MW) Per cent of Total Additions
CodSem 2LBIS %
ONSrFOSSI SET e A 0%
COMBINGEOYDle 209985 o 5,
Nuclear 0 | 0%
Total Steam Electric Capacity Additions 225,798 61%
CombusionTurbineDiesd | 136085 3T
PUMPEA SOTAGRIOMES e L al
FUSLCAIS e 20 <1%)
Renewabl e’ 8,209 i 2%
Total Cﬁﬁadt‘ Additions 370,381 100%

& Includes oil-, gas-, and dual-fired capability.

P Other includes methane, propane gas, and blast furnace gas for utilities; and hydrogen, sulfur, batteries, chemicals, fish oil, and spent
sulfiteliquor.

¢ Includes conventional hydroelectric, geothermal, wood, wood waste, municipal solid waste, other biomass, solar thermal,
photovoltaics, and wind power.

Source:  Adapted from U.S. DOE, 2001a (Supplement Table 72)

2 Among other model parameters, the AEO2001 Reference Case assumes economic growth of 3 percent and electricity demand
growth of 1.8 percent.
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b. NEWGen database

The NEWGen database is created and regularly updated by Resource Data International’ s (RDI) Energy Industry Consulting
Practice. The database provides detailed facility-level data on electric generation projects, including new (greenfield and
stand-alone) 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 operational details. The mgjority of the information contained
in this database is obtained from trade journals, developers, local authorities, siting boards, and state environmental agencies.

EPA used the February 2001 version of the NEWGen database to develop model facilities for the economic analysis of
electric generators. Specifically, the database was used to:

» calculate the percentage of total combined-cycle capacity additions and the percentage of total coal capacity
additions derived from new (greenfield and stand-al one) facilities;

»  estimate the in-scope percentage of new combined-cycle facilities; and

» determine the technical, operational, and ownership characteristics of new in-scope combined-cycle facilities.

Thefirst step in the NEWGen database analysis was to identify the electric generation projects of interest to the final section
316(b) New Facility Rule. EPA screened the database by state, project status, and facility type to eliminate projects that are
out of the scope of thisrule. The next subsection presents EPA’s screening analysis. The following subsections present a
description of each of the three uses of the NEWGen database listed above.

< NEWGen screening analysis
The February 2001 version of the NEWGen database contains 941 electric generation projects. EPA screened each of these
facilities with respect to the following criteria:

» State: Only facilities located within the United States are affected by the final section 316(b) New Facility Rule.
EPA did not consider facilities located in Canada or Mexico in this analysis.

» Project status. EPA considered only those projects that are “Under Construction,” “Operating,” in “Early
Development,” or in “Advanced Development.” The analysis did not consider projects that were “ Canceled” or
“Tabled” because those projects are unlikely to be completed.

» Facility type: Only facilities that employ a steam electric cycle use substantial amounts of cooling water and are
therefore of interest to the analysis of the final section 316(b) New Facility Rule. Since the AEO2001, discussed in
Section 5.1.1.a above, only predicts steam electric capacity additions at combined-cycle and coal steam facilities,
EPA’s analysis only considered these two types of projects listed in the NEWGen database.®

Of the 941 projectsin the NEWGen database, 383 combined-cycle facilities and 26 coal facilities passed these three
screening criteria. EPA furthermore differentiated between projects at “New Plants’ (i.e., greenfield or stand-alone) and
those at “ Existing Facilities.” Table 5-2 summarizes the results of the screening analysis.

3 Facility types considered for the combined-cycle analysis include “Comb Cycle,” “CC/Cogen,” and “CT/Cogen.” Facility types
considered for the coal analysisinclude “Coal Boiler” and “Coal Boiler/Cogen.”
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Table 5-2: Number of New Projects Identified in the NEWGen Screening Analysis

Facility Type New Plants? Existing Facilities Total

Combined-Cycle 320 63 383

& The number of new plantsinclude facilities in scope and out of scope of the New Facility Rule.

Source:  RDI, 2001.

«» Percentage of capacity additions derived from new facilities

Thefirst step in estimating the capacity additions derived from new facilitiesisto determine their share of the projected total
new capacity of both new facilities and existing facilities (see diagram in Figure 5-1 above). The NEWGen database provides
thisinformation for both combined-cycle and coal facilities. Together, new facilities and existing facilities with capacity
additions constitute all of the proposed capacity additions associated with combined-cycle and coa facilities. Table 5-3
below presents the size of the new and existing facilities identified in the screening analysis as well as the percentage of total
capacity associated with new and existing facilities of each type. The table shows that for both combined-cycle and coal
facilities, the vast mgjority of capacity additions, 88 percent and 76 percent, respectively, come from new facilities.

Table 5-3: Share of Capacity Additions from New (Greenfield and Stand-alone) Facilities

Facility Type Number of Facilities Steam Capacity (MW) Percent of Total Capacity
New Existing New Existing New Existing
Combined-Cycle 320 i 63 223868 ! 31,531 87.7% 12.3%

Source:  RDI, 2001.

While information on both new and existing plants as well as both combined-cycle and coal plants was used to determine the
percentage of capacity additions derived from new (greenfield and stand alone) facilities, all subsequent analyses of the
NEWGen database only consider the 320 new combined-cycle plants. Projects at “ Existing Facilities,” which may include
capacity additions and modifications, will be addressed under the Phase |1 or Phase 111 section 316(b) rules for existing
facilities (to be proposed in February of 2002 and June of 2003, respectively) and are therefore not of interest to the analysis
of the final section 316(b) New Facility Rule. In addition, because the total number of new coal plantsidentified in the
NEWGen database (16) is small, EPA found it more reliable to use the section 316(b) Industry Survey, described in Section
5.1.1.c below, to estimate the in-scope percentage, capacity, and technology characteristics for coal plants subject to the final
section 316(b) New Facility Rule. The survey included far more facilities over alonger period of time, providing better
information on the characteristics of coal plants.

«»* In-scope percentage of new combined-cycle facilities

Identification of facilities within the scope of the final section 316(b) New Facility Rule requiresinformation on the source
and quantity of cooling water used by each of the 320 new combined-cycle facilities that passed the screening analysis. Only
limited information on cooling water use was available in the NEWGen database. As aresult, EPA obtained cooling water
information through extensive research of public data sources such as state permitting authorities and public utility

5-5



Section 316(b) EA Chapter 5 for New Facilities Baseline Projections of New Facilities

departments. This research revealed information on cooling water use for 199 of the 320 new combined-cycle facilities.*

Each of the 199 greenfield or stand-alone combined-cycle facilities for which cooling water information was available was
subsequently screened with respect to the following criteriato identify those facilitiesin scope of the final section 316(b)
New Facility Rule:

» Cooling Water Source: The facility withdraws from awater of the United States;

» New or Modified CWIS: The facility uses anew or modified CWIS;®

» NPDES Permit: The facility holds or requires an NPDES permit; and

» Design Intake Capacity: The facility has a design intake capacity equal to or greater than two million gallons per
day (MGD).

The analysis of the permit applications showed that 57 of the 199 facilities with cooling water information, or 28.6 percent,
meet al four criteria, and thus fall within the scope of the final section 316(b) New Facility Rule. Table 5-4 presents the
results of thisanalysis. The table also provides an indication of why each of the remaining 142 facilities was determined to
be out of scope of the final rule. The table indicates that the vast mgjority (93 percent) of the 142 out of scope facilities do
not withdraw from waters of the U.S. For more information on cooling water sources of the 199 facilities, see Section 5.A.3
in the Appendix to this chapter.

Table 5-4: In Scope Status of NEWGen Combined-Cycle Facilities

In Scope Status Number of Facilities Per cent of Facilities

Design intake flow less than 2 MGD

& Includes 22 facilities that employ adry cooling technology.

Source:  U.S EPA analysis of information from state permitting authorities, 2001, and RDI, 2001.

Most of the remaining discussion of the NEWGen database analysis focuses on the 57 in-scope combined-cycle facilities.
The average steam capacity (in MW) of the 199 facilities with cooling water information is required to estimate the total
number of projected new combined-cycle facilities. Table 5-5 below summarizes the proposed average steam electric
generating capacity of the 199 NEWGen facilities, by in-scope status. The table shows that the average capacity of al 199
facilitiesis 741 MW (the average capacity for in-scope facilitiesis 747 MW, while the average for out of scope facilitiesis
739 MW).

* Facilities for which cooling water information is not available are not disregarded when determining overall impacts from the final
rule. The methodology of estimating the number of hew combined-cycle facilities is based on the overall new capacity projected by the
AEO2001, and the distribution of characteristics of facilities for which cooling water information was available (see Section 5.1.1.e
below). EPA applied those percentages to an estimate of the number of new facilities based on energy demand to determine the number of
in-scope facilities. The total number of facilities that may experience costs and an economic impact under the final section 316(b) New
Facility Rule is therefore independent of the absolute number of NEWGen facilities for which cooling water information is available.

5 A modified CWISis an existing CWIS whose design intake capacity is increased to accommodate the additional cooling water
needs of the new facility.
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Table 5-5: Average Size of NEWGen Combined-Cycle Facilities

In Scope Status Number of Facilities Stean("nMCV?/;;acity AL ?l\m Cepesty
mspe | A @ss
Out of Scope 142 | 104,802 739
Total 147,455 |

Source:  U.S EPA analysis of information from state permitting authorities, 2001, and RDI, 2001.

«» Characteristics of in-scope NEWGen facilities

Thefina use of the NEWGen database in the analysis of new combined-cycle facilities was to characterize the facilities
cooling water use characteristics. The costing analysis for the final section 316(b) New Facility Rule depends in part on two
factors: the facility’s cooling water source (i.e., freshwater or marine water) and its baseline cooling system type (i.e., once-
through or recirculating system).® Table 5-6 presents the distribution of the 57 in-scope facilities by these two characteristics.
For more information on the types of water bodies from which the 57 NEWGen facilities propose to withdraw cooling water,
see Section 5.A.4 in the Appendix to this chapter.

Table 5-6: In-Scope NEWGen Combined-Cycle Facilities by Water Body Type and Cooling System Type

Recirculating Once Through Unknown Total

Source:  U.S EPA analysis of information from state permitting authorities, 2001, and RDI, 2001.

Table 5-6 shows that the majority of in-scope facilities, 36, or 63 percent, propose to use a recirculating cooling system in the
baseline, while only three facilities, or five percent, plan to build a once-through system. For 18 facilities, or 32 percent, the
cooling system type was unknown.” Forty-eight of the 57 in-scope facilities propose to withdraw from a freshwater source,
while nine will withdraw from a marine source.

c. Section 316(b) Industry Survey of Existing Facilities

The NEWGen database discussed in the previous section contained information on only 16 new (greenfield and stand-alone)
coal facilities. EPA believes that information from EPA’s section 316(b) industry survey of existing facilities (U.S. EPA,
2000) was more reliable for estimating characteristics of new coal facilities projected over the 2001-2020 analysis period
because it included far more plants over alonger time period.

» Thescreener questionnaire was sent to 1,050 nonutility plants and 1,550 manufacturing facilities in January 1999.
» Thedetailed questionnaire was sent to 280 utility electric generation plants, 52 nonutility electric generation plants,
and 320 manufacturing plants in January 2000.

& Marine sources of cooling water include oceans, estuaries, and tidal rivers. Facilities using marine sources of cooling water may not
always achieve the high recycle rates obtainable by using freshwater for cooling. Thus, facilities using marine waters may have higher
costs associated with pumping greater volumes of make-up water.

" How these 18 facilities were integrated into the analysis is described in Section 5.1.2.a below.
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» Theshort technical questionnaire was sent to 637 utility plants that did not receive a detailed questionnaire in
January 2000.

All three survey instruments requested technical information, including the facility’ s in-scope status, cooling system type,
intake flow, and source water body. In addition, the screener questionnaire and the detailed questionnaire also requested
economic and financia information. For more information on the three survey instruments, see Information Collection
Request; Detailed Industry Questionnaires; Phase || Cooling Water Intake Structures (U.S. EPA, 1999).

EPA used the following survey data on coal plants constructed during the past 20 years to project the number and
characteristics of new (greenfield and stand-alone) coal facilities:®

» In-scope status: The three survey instruments identified 111 unique coal-fired facilities that began commercial
operation between 1980 and 1999. Of the 111 facilities, 45, or 40.5 percent, would be in scope of the final section
316(b) New Facility Rule if they had been new facilities.’

» Water body type: Of the 45 in scope facilities, 42 withdraw cooling water from a freshwater body while three
withdraw from a marine water body.

» Cooling system type: The 45 in scope facilities have the following cooling system types: 28 recirculating, nine
once-through, four recirculating with a cooling lake or pond, and four with a combination system.

In developing model coal facilities, EPA only considered those existing survey plants that have a once-through system, a
recirculating system, or arecirculating system with a cooling lake or pond. Table 5-7 below presents the distribution of the
41 in-scope facilities that meet these cooling system criteria by water body type and cooling system type.

Table 5-7: Survey Coal Facilities by Water Body Type and Cooling System Type

............. Recrculating |..RedreulatingwithLake | OneeThrough 1 . ...ro@ ..
No i % No : % No : % No %
Marine 3 : % 0 ‘ 0% 0 ] 0% 3 : %
Freshwater 25 61% 4 10% 9 22% 38 93%
Total : : : :

Source:  U.S EPA analysis, 2001.

d. EIA databases

In addition to the section 316(b) industry survey of existing facilities, EPA used two of EIA’s electricity databases in the
analysis of projected new coal plants: Form EIA-860A, Annual Electric Generator Report — Utility and Form EIA-860B,
Annual Electric Generator Report — Nonutility (U.S. DOE, 1998a; U.S. DOE, 1998b). EPA used these databases for three
purposes:

» ldentify which of the surveyed electric generatorsare“coal” plants: EPA used the prime mover and the primary
energy source, reported in the EIA databases, to determineif asurveyed facility isacoal plant. Only plantsthat only
have coal units were considered in this analysis.

» ldentify coal plants constructed during the past 20 years: Both EIA databases request the in-service date of each
unit. Of the surveyed facilities, 111 coal-fired plants began commercia operation between 1980 and 1999.

8 Coal plants constructed during the past 20 years were identified from Forms EIA-860A and EIA-860B. See discussion in
subsection 5.1.1.d below.

° For convenience, these 45 existing facilities that would be subject to the final section 316(b) New Facility Ruleif they were new
facilities, are referred to as the 45 “in-scope” facilities, although as existing facilities, they will not in fact be subject to therule.
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» Determinethe average size of new coal plants: The 111 identified coal plants have an average nameplate rating of
475 MW %0

e. Summary of the number of new facilities

EPA estimated the number of projected new combined-cycle and coal plants using information from the four data sources
described in subsections 5.1.1.ato 5.1.1.d above. EPA used the U.S. Department of Energy’ s estimate of new capacity
additions (combined-cycle: 204 GW, coal: 22 GW) and multiplied it by the percentage of capacity additions that will be built
at new facilities (combined-cycle: 88%, coal: 76%) to determine the new capacity that will be constructed at new facilities
(combined-cycle: 179 GW, coal: 17 GW). EPA then divided this value by the average facility size (combined-cycle: 741
MW, coal: 475 MW) to determine the total number of potential new facilities (combined-cycle: 241, coal: 35; both in scope
and out-of -scope of the section 316(b) New Facility Rule). Finally, based on EPA’s estimate of the percentage of facilities
that meet the two MGD flow threshold (combined-cycle: 28.6%, coal: 40.5%), EPA estimates there will be 69 new in-scope
combined-cycle facilities and 14 new coal facilities over the 2001-2020 period. These calculations are summarized in Figure
5-1 at the beginning of Section 5.1.1.

5.1.2 Development of Model Facilities

Thefina step in the baseline projection of new electric generators was the devel opment of model facilities for the costing and
economic impact analyses. This step required translating characteristics of the analyzed combined-cycle and coal facilities
into characteristics of the 83 projected new facilities. The characteristics of interest are: (1) the type of water body from
which the intake structure withdraws (freshwater or marine water); (2) the facility’ s type of cooling system (once-through or
recirculating system); and (3) the facility’s steam electric generating capacity. The following two subsections discuss how
EPA developed model facilities for combined-cycle and coal facilities, respectively.

a. Combined-cycle facilities

EPA’s analysis projected 69 new in-scope combined-cycle facilities. Cooling water and economic characteristics of these 69
facilities were determined based on the characteristics of the 57 in-scope NEWGen facilities.** EPA developed six model
facility types based on the 57 facilities' combinations of source water body and type of cooling system. Within each source
water body/cooling system group, EPA created between one and three model facilities, depending on the number of facilities
within that group and the range of their steam electric capacities. For example, there were 48 NEWGen facilities that plan to
withdraw from a freshwater body and build arecirculating system. Their steam electric capacities ranged from 165 MW to
1,600 MW. EPA sorted the 48 facilities by their capacity and divided them into three groups of approximately equal size.
For each group, the average facility size was calculated. The model facility based on the NEWGen facilitiesin the first group
represents freshwater/recircul ating facilities with arelatively small generating capacity (439 MW); the second model facility
represents freshwater/recirculating facilities with a medium generating capacity (699 MW); and the third model facility
represents freshwater/recirculating facilities with arelatively large generating capacity (1,061 MW). The same approach was
taken to develop model facilities that withdraw from a marine water body and/or plan to install a once-through system.

Based on the distribution of the 57 NEWGen facilities by source water body group, cooling system type, and size group, EPA
determined how many of the 69 projected new facilities are represented by each of the six model facility types. Table 5-9
below presents the six model facility types, their estimated steam electric capacity, the number of NEWGen facilities upon
which each model facility type was based, and the number of projected new facilities that belong to each type. Section 5.A.6
in the Appendix to this chapter provides more detail on the 57 NEWGen facilities and the model facility assignment of the 69
projected new facilities.

1 The average capacity for in-scope coal facilitiesis 763 MW, while the average for out-of-scope coal facilitiesis 278 MW.

1 As shown in Table 5.6 above, EPA could determine the water body type for all 57 in-scope facilities but did not have information
on the cooling system type for 18 facilities. Since all freshwater facilities with a known cooling system type propose to build a
recirculating system, EPA assumed that the 15 freshwater facilities with an unknown cooling system type will also build arecirculating
system. For marine facilities, EPA assumed that two of the three facilities with an unknown system type would build a recirculating
system in the baseline while one would build a once-through system.
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Table 5-9: Combined-Cycle Model Facilities

Model Facility Cooling System ESourceWaterE Steam Electric Number of NEWGen Number of Projected
Type Type Body i Capacity (MW) i Facilities New Facilities

CC OT/M-1 OnceThrough |  Marine | 1,031 | 4 5

Recirculating Freshwater

Source:  U.S EPA analysis, 2001.

b. Coal facilities

EPA’s analysis projected 14 new in-scope coal facilities. The same approach was used to assign cooling water and economic
characteristics to these 14 facilities as was used for combined-cycle facilities (see discussion in the previous section). EPA
determined the characteristics of the 14 projected new coal facilities based on the characteristics of the 41 existing in-scope
coal facilities presented in Table 5-7 above. EPA developed eight model facility types based on the 41 facilities' source water
body and their type of cooling system. Within each source water body/cooling system group, EPA created between one and
three model facilities, depending on the number of facilities within that group and the range of their steam electric capacities.
Based on the distribution of the 41 survey facilities by source water body group, cooling system type, and size group, EPA
determined how many of the 14 projected new coal facilities are represented by each of the eight model facility types. Table
5-10 below presents the eight model facility types, their estimated steam electric capacity, the number of survey facilities
upon which each model facility type was based, and the number of projected new coal facilities that are represented by each
type. Section 5.A.7 in the Appendix to this chapter provides more detail on the 14 survey facilities and the model facility
assignment of the 14 projected new coa facilities.
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Table 5-10: Coal Model Facilities

!\l_/ly(;ded REELTS7 Cooling System Type Souré:;;g\l/ater C?ta(:;n(?l tlfll(eﬁ:,ivc) Exll\ls;jlrr?g;) es_L(r)I/ey PrNo;JerI:]f[t();j_r l\?feN
: Facilities Facilities
Cormi | e I e B2 I 1
Cod OT/FWL L Once-Through _ .
Lod OT/FW2 1 OnceThrough .
Cod OT/FWS Onee Through A e 2
Cod RIPWL Redireulating .
Cod RIPW-2 ] Redireulting .
Cod RIPWS Redireulting .
Coal RL/FW-1 Recirculating with Lake?
Total

2 For thisanalysis, recirculating facilities with cooling lakes are assumed to exhibit characteristics like a once-through facility.

Source:  U.S EPA analysis, 2001.

5.1.3 Summary of Forecasts for New Electric Generators

EPA estimates that atotal of 276 new steam electric generators will begin operation between 2001 and 2020. Of the total
number of new plants, EPA projects that 83 will be in scope of the final section 316(b) New Facility Rule. Sixty-nine are
expected to be combined-cycle facilities and 14 coal-fired facilities. Table 5-11 summarizes the results of the analysis.

Table 5-11: Number of Projected New Electric Generators (2001 to 2020)

Facility Type

Facilities In Scope of the Final Rule

Total e R L e e teeeee et esees e e eee s eeeeeeeeTeee e neenee]
Nur’::ber o Recirculating Recirc. with Lake i Once-Through
?W """"""""""""""" g pmm————— g pmm———— rmmmmm—— Total
Facilities Freshwater | Marine ;| Freshwater | Marine ;| Freshwater i Marine

Combined-Cycle

Source:  U.S EPA analysis, 2001.

5.1.4 Uncertainties and Limitations

There are unavoidable uncertainties associated with EPA’s estimation of the number of new electric generators that will be
subject to the final section 316(b) New Facility Rule. While 20-year projections about economic and technological trends are
always challenging, thisis particularly the case for the electric generating industry which isin the middle of a major
restructuring as the result of ongoing industry deregulation. In thisanalysis, EPA has used the best information available to
reasonably estimate the costs and economic impacts of thisrule. Thisanalysis employs the following assumptions:
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» The AEO2001 accurately forecasts new capacity additions. EPA believes that the AEO2001, developed using
the Department of Energy’s (DOE) National Energy Modeling System (NEMS), represents the best information on
future capacity trends currently available. Itsresults are well reviewed and documented, publicly available, and
widely accepted. However, new technology developments, changes in energy costs, or economic growth rates
different from those projected in AEO2001 could result in different actual capacity trends.™

» Future combined-cycle facilitieswill be the same size as NEW Gen combined-cycle facilities planned for the
near future. The average size of the analyzed NEWGen combined-cycle facilitiesis 741 MW. EPA believes that
this estimate is reasonable because it is consistent with DOE'’ s forecast of the average size of a new combined-cycle
unit of approximately 360 MW (U.S. DOE, 2000b, Table 43).** According to DOE, new combined-cycle facilities
generally have more than one unit (Beamon, 20014). If new facilities had two units on average, the average new
combined-cycle facility would have a generating capacity of approximately 720 MW.

» Futurecoal facilitieswill be the same size as coal facilities constructed during the past 20 years. The average
size of the analyzed coal facilitiesis 475 MW, which is somewhat smaller than DOE'’ s forecast of the size of anew
coal facility (U.S. DOE, 2000b, Table 43).* DOE estimates that a new coal unit would be 400 MW and that a coal
facility would generally have more than one unit (Beamon, 2001b). However, using a smaller average size would
result in an overestimate of the number of new coal facilities, not an underestimate. The results of EPA’s analysis
are therefore conservative.

» Futurefacilitieswill have the same cooling water characteristics asthe analyzed existing facilities. EPA
estimates that 28.6 percent of new combined-cycle facilities and 40.5 percent of new coa facilities will be subject to
the final section 316(b) New Facility Rule as aresult of their cooling water characteristics. In addition, EPA
estimates that 93 percent of all new combined-cycle facilities and 71 percent of all new coal facilitieswill install a
recirculating system in the baseline. EPA believes that the high projected use of recirculating systems reflects a
trend towards increasing consciousness in many parts of the country of the value of aquatic resources and the need to
conserve water. Asaresult, EPA expects that these characteristics are not short-term phenomenathat are tied to
economic conditions but represent developments that are likely to continue beyond the current business cycle. The
Agency therefore believes that the projected number of new in-scope facilities and their projected cooling system
types arereadlistic.

For the reasons listed above, EPA has afairly high degree of confidence in its overall projection of the number of new electric
generation facilities.

2 The Department of Energy (DOE) believes that there has been a change in the forecast of new capacity additions since the
publication of the AEO2001. In specific, DOE believesthat 185 GW of new combined-cycle capacity (instead of 204 GW) and 30 GW of
new coal capacity (instead of 22 GW) will begin operation between 2001 and 2020. EPA recalculated the projected number of new
combined-cycle and coal facilities using these alternative projections. This re-analysis resulted in an decrease in the number of combined-
cyclefacilities from 241 to 219. The number of in-scope combined-cycle facilities decreased from 69 to 63. The total number of coal
facilitiesincreased from 35 to 48. The number of in-scope coal facilities increased from 14 to 19. The six in-scope combined-cycle
facilities that are no longer projected are all estimated to employ recirculating systemsin the baseline. Of the five additional coal facilities,
four are estimated to operate arecirculating system and one a once-through system in the baseline. This change in capacity forecasts
would further result in an increase in the total annualized cost for new coal facilities from $21.4 to $23.7 million and a decrease in the total
annualized cost for new combined-cycle facilities from $13.3 to $12.8 million. Overall annualized costs for the final rule would increase
from $47.7 to $49.5 million. See Chapter 6: Facility Compliance Costs for the calculation of annualized costs incurred under the final rule.

2 DOE projects three types of new combined-cycle units: integrated coal-gasification combined-cycle (428 MW), conventional
gas/oil combined-cycle (250 MW), and advanced oil/gas combined-cycle (400 MW). The average size of al three typesis approximately
360 MW.

4 DOE only projects one type of new coal unit: conventional pulverized coal (400 MW).
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5.2 NEW MANUFACTURING FACILITIES

EPA estimates that 38 new manufacturing facilities subject to the final section 316(b) New Facility Rule will begin operation
between 2001 and 2020. Of the 38 facilities, 22 are chemical facilities, ten are steel facilities, two are petroleum refineries,
two are paper mills, and two are aluminum facilities™ The projection is based on a combination of industry-specific forecasts
and information on the characteristics of existing manufacturing facilities.

As described in Chapter 4, the recent slowdown in the U.S. economy has not yet been fully reflected in published forecasts
for various industries. The Congressional Budget Office is continuing to forecast modest GDP growth for 2002 and after, but
acknowledges that there is substantial uncertainly initsforecasts. To the extent that overall economic growth is overstated by
current forecasts, the industry-specific growth rates used in this chapter may aso be overstated, which will result in an
overstatement of the number of new facilities that will be subject to requirements of the final section 316(b) New Facility
Rule.

5.2.1 Methodology

EPA used several steps to estimate the number of new manufacturing facilities subject to the final rule. For each industry
sector, EPA:

identified the SIC codes with potential new in-scope facilities;

obtained industry growth forecasts;

determined the share of growth from new (greenfield and stand-alone) facilities;
projected the number of new facilities;

determined cooling water characteristics of existing facilities; and

developed model facilities.

v v v v v v

The remainder of this section briefly outlines each of these six steps. Section 5.2.2 describes the baseline projections of new
manufacturing facilities for each of the five industry sectors.'®

a. SIC codes with potential new in-scope facilities

EPA used results from the section 316(b) Detailed Industry Questionnaire: Phase |1 Cooling Water Intake Sructuresto
identify the SIC codes within each of the five industry sectors that are likely to have one or more new (greenfield and stand-
alone) facilities subject to the final section 316(b) New Facility Rule. SIC codes that were included in this analysis are those
that, based on the Detailed Industry Questionnaire, have at least one existing facility that meets the in-scope criteria of the
final rule. Facilities meet the in-scope criteria of the final rule if they:

use a CWIS to withdraw from awater of the U.S,;

hold an NPDES permit;

withdraw at |least two million gallons per day (MGD); and

use 25 percent or more of their intake flow for cooling purposes.”

v v v v

% 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) industry sectors account for more than 90 percent
of the water used for cooling purposes in the manufacturing sector. Other industry sectors draw relatively small volumes of water for
cooling purposes, and it is unlikely that significant numbers of facilities in these industries will exceed the two MGD threshold. This
baseline projection of new manufacturing facilities and the subsequent economic analyses therefore focus on these four sectors.

® This analysis divides the Primary Metals sector (SIC 33) into two subsectors: steel (SIC 331) and aluminum (SIC 333/335).
Section 5.2.2 therefore discusses five separate sectors, not four.

7 For convenience, existing facilities that meet the criteria of the final section 316(b) New Facility Rule are referred to as “existing
in-scope facilities” or “in-scope survey respondents.” As existing facilities, they will not in fact be subject to the rule. However, they
would be subject to the final section 316(b) New Facility Ruleif they were new facilities.
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For each SIC code with at least one in-scope survey respondent, EPA estimated the total number of facilitiesin the SIC code
(based on the sample weighted estimate from EPA’ s section 316(b) industry survey of existing facilities), and the number and
percentage of in-scope survey respondents.

b. Industry growth forecasts

Forecasts of the number of new (greenfield and stand-alone) facilities that will be built in the various industrial sectors are
generally not available over the 20-year time period required for thisanalysis. Projected growth rates for value of shipments
in each industry were used to project future growth in capacity. A number of sources provided forecasts, including the annual
U.S Industry Trade & Industry Outlook (2000), the Assumptions to the Annual Energy Outlook 2001, 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.

c. Share of growth from new facilities

There are three possible sources of industry growth: (1) construction of new (greenfield and stand-alone) facilities; (2) higher
or more efficient utilization of existing capacity; and (3) capacity expansions at existing facilities. Where available,
information from industry sources provided the basis for estimating the potential for construction of new facilities. Where
thisinformation was not available, EPA assumed as a default that 50 percent of the projected growth in capacity will be
attributed to new facilities. Thisassumption likely overstates the actual number of new (greenfield and stand-alone) facilities
that will be constructed.

d. Projected number of new facilities

EPA projected the number of new facilitiesin each SIC code by multiplying the total number of existing facilities by the
forecasted 10-year growth rate for that SIC code. The resulting value was then multiplied by the share of growth from new
facilities to derive the total number of new facilities over ten years. However, not all of the projected new facilities will be
subject to requirements of the final section 316(b) New Facility Rule. Information on the likely water use characteristics of
new facilities that will determine their in-scope status under the final rule is generally not available for future manufacturing
facilities. EPA assumed that the characteristics of new facilities will be similar to the characteristics of existing survey
respondents (i.e., the percentage of new facilities subject to the final rule would be the same as the percentage of existing
facilities that meet the rule’ s in-scope criterid). Using this assumption, EPA calculated the number of new in-scope facilities
by multiplying the 10-year forecast of new facilities by the in-scope percentage of existing facilities. To derive the 20-year
estimate, both the estimated total number of new facilities and the estimated number of new in-scope facilities were doubled.
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 to use cooling water sources other than awater body of the U.S.

The diagram in Figure 5-2 below presents the steps and datainputs required for EPA’s 10-year projection of the number of
new manufacturing facilitiesin each SIC code.

8 The Reference section at the end of this chapter presents acomplete list of the data sources used in this baseline projection.
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Figure 5-2: Estimation of the Number of New Manufacturing Facilities, 2001 - 2010
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Source:  U.S EPA analysis, 2001.

e. Cooling water characteristics of existing in-scope facilities

EPA used information from EPA’s section 316(b) Detailed Industry Questionnaire: Phase || Cooling Water Intake Sructures
to determine the characteristics of the in-scope survey respondents. The survey requested technical information, including the
facility’ s cooling system type, source water body, and intake flow in addition to economic and financial information.*®
Cooling water characteristics of interest to the analysis are the facility’ s baseline cooling system type (i.e., once-through or
recirculating system) and its cooling water source (i.e., freshwater or marine water). In addition, the facility’s design intake
flow was used in the costing analysis.

¥ For more information on the survey instrument, see Information Collection Request; Detailed Industry Questionnaires. Phase |
Cooling Water Intake Sructures (U.S. EPA, 1999).
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f. Development of model facilities

The final step in the baseline projection of new manufacturing facilities was the development of model facilities for the
costing and economic impact analyses. This step required translating characteristics of the existing in-scope facilities into
characteristics of the projected new facilities. Again, the characteristics of interest are: (1) the facility’ s type of cooling
system in the baseline (once-through or recirculating system) and (2) the type of water body from which the intake structure
withdraws (freshwater or marine water). EPA developed one model facility for each cooling system/water body combination
within each 4-digit SIC code. Based on the distribution of the in-scope survey respondents by cooling system type and source
water body, EPA assigned the projected new in-scope facilities to model facility types.

5.2.2 Projected Number of New Manufacturing Facilities

a. Paper and Allied Products (SIC 26)

« SIC codes with potential new in-scope facilities

EPA’s Detailed Industry Questionnaire: Phase |1 Cooling Water Intake Structures identified five 4-digit SIC codesin the

Paper and Allied Products industry (SIC code 26) with at least one existing facility that operates a CWIS, holds a NPDES

permit, withdraws at least two million gallons per day (MGD) from awater of the U.S., and uses 25 percent or more of its

intake flow for cooling purposes. Table 5-12 below presents the total number of existing facilities, the number of in-scope
guestionnaire respondents, and the in-scope percentage for each of the five SIC codes.

Table 5-12: Section 316(b) Facilities in the Paper and Allied Products Industry (SIC 26)
sic i - Total Number of .....\":Scope Survey Respondents
: SIC Description . . H j
Code : Existing Facilities : NoO : %
2611 | Pulp Mills 60
2621 : Paper Mills 290
2631 : Paperboard Mills 190
2676 Sanitary Paper Products 4
i Converted Paper and Paperboard 0
2679 i Products, Not Elsewhere Classified 19 3 14.2%
Total SIC 26

Source: U.S. EPA, 2000; OMB, 1987.

EPA analyzed these industry segments to estimate the number of new in-scope facilities in the Paper and Allied Products
Industry.

< Projected growth in shipments

Shipments of pulp and paper products are closely tied to the overall state of the U.S. and world economies. The growth in
saleswill be linked to increased foreign demand as exports continue to be the magjor end use. Industry sources project the
following growth rates for the different segments of the market (McGraw-Hill, 2000):

»  Pulp mill shipments (SIC code 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 (SIC codes 2621 and 2631) are expected to increase by about
1.8 percent annually from 2000 through 2004.

»  No specific forecasts for sanitary paper products (SIC codes 2676 and 2679) are available. EPA therefore assumed
that between 2001 and 2020, shipments from these facilities will grow at the same rate as the overall U.S. GDP, or
3.0 percent annually (U.S. DOE, 2000b).
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« Share of growth from new facilities

According to the S& P Paper and Forest Products Industry Survey (S& P, 2000), most sectors of the paper industry have been
consolidating in an attempt to achieve profit growth in a mature industry. Many companies have shut down some older, less
cost-efficient plants, but are reluctant to invest in major new capacity that would lead to oversupply in the market. Most
companies that have increased operating capacity in recent years have taken over existing mills rather than construct new
mills. Those firms that cannot find a merger partner or an acquirable mill are often modernizing existing facilities rather than
constructing a major new facility.

According to the annual capacity survey released in late 2000 by the American Forest & Paper Association (AF&PA), U.S.
capacity to produce paper and paperboard will increase by an annual average of 0.7 percent over the period 2001 to 2003
(S&P, 2000). Thisincreaseiswell below the average annual rate of 2.1 percent during the previous 10 years. The AF& PA
survey cites several factorsto explain the slow 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. Standard and Poor’s
estimates that six percent of U.S. containerboard capacity was shut down between late 1998 and early 1999 (S& P, 2000).

The recent decline in investment in new capacity is likely to continue. Any growth in production in the pulp, paper, and
paperboard mill sectors (SIC codes 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 and
stand-alone) 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 and stand-alone facilities. EPA does not expect these
new deink facilities to be in scope of the final section 316(b) New Facility Rule, however, because evidence suggests that
cooling water intake flows of stand-alone deink facilities are well below the two MGD minimum flow threshold of the final
section 316(b) New Facility Rule (Wisconsin Tissues, 1999) The existing facilitiesin SIC 2676 identified in the detailed
guestionnaire 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.

« Projected number of new facilities

Table 5-13 presents the number of existing facilities in the five analyzed SIC codes, the projected industry growth (annual
growth rate and compounded growth rate over ten years), the share of growth from new facilities, and the number of projected
new facilities (total and in-scope). To calculate the number of projected new facilities, EPA applied the industry-specific 10-
year growth rate and the percentage of capacity growth from new facilities to the total number of existing facilities. Based on
its research, EPA believes that none of the projected growth in these industries would result from new (greenfield and stand-
alone) facilities. However, in comments on the proposed section 316(b) New Facility Rule, the American Forestry and Paper
Association (AF& PA) stated that one or two new greenfield and stand-alone paper mills are expected to be built over the next
decade. In response to this comment, EPA assumed that two new in-scope paper mills (SIC code 2621) would be subject to
the final section 316(b) New Facility Rule.
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Table 5-13: Projected Number of New Paper Facilities (SIC 26)
: Estimated Number of New Facilities’

Total | Projected Industry Growth Rate | 10-Y ear Forecast i 20-Year Forecast
SIC | Number of : (2001-2010) (2001-2020)°
Code | Exising i — g S e R S e
Facilities ! Annual i Ot 10§ Growthfrom | Total L In- Total | In-Scope
: ! Years e i Percentage i Scope
i : ¢ New Facilities : : : :
2611 60 i 175% | 1894% i 00% | 0O 436% ¢ 0 i o i o
2621 290 i 180% : 19.53% ' 0.0% 1 - 1 2 2
2631 190 i 180% | 1953% | 0.0% 0 22.4% 0 0 0
: ' : 0 0
0 0
2 2

2 Total percentage growth over 10 years, based on the forecasted annual growth rate [(1 + Annual Rate)™ - 1].

® EPA’sforecast methodology does not project any new in-scope facilities for this SIC code. This projection is based on a comment
submitted by the AF& PA.

¢ Equal to 2 * the 10-Y ear Forecast.

9 Facilitiesin this SIC code are assumed to be facilities other than deink facilities.

Source:  U.S EPA analysis, 2001.

< Characteristics of existing facilities

EPA used information from EPA’s section 316(b) Detailed Industry Questionnaire: Phase || Cooling Water Intake Sructures
to estimate characteristics of the new in-scope manufacturing facilities projected over the 2001-2020 analysis period. The
survey requested technical information, including the facility’ s cooling system type, source water body, and intake flow in
addition to economic and financial information.

EPA used the following survey data on existing in-scope paper mills (SIC code 2621) to project characteristics of the two
new (greenfield and stand-alone) facilities:®

» Cooling system type: There were 74 existing in-scope paper mills. These 74 facilities have the following cooling
system types. 36 once-through, three recirculating, 13 combination system, and 21 other system types.

» Water body type: Of the 74 in-scope facilities, 71 withdraw cooling water from a freshwater body while two
withdraw from a marine water body. One paper mill withdraws water from both a freshwater and marine water
body.

In developing model manufacturing facilities, EPA only considered those existing survey plants that have a once-through
system, arecirculating system, or a combination system. For thisanalysis, EPA classified facilities with a combination
system as once-through and facilities withdrawing from both water body types as marine, providing for a conservative
estimate. Table 5-14 below presents the distribution of the 53 in-scope facilities that meet these cooling system criteria by
cooling system type and source water body.

2 The numbers in this section may not add up to totals because the survey facilities are sample-weighted and rounded.
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Table 5-14: Existing Paper Mill Facilities by Water Body Type and Cooling System Type (SIC 2621)
Recir culating Once-Through :
e s Total
SIC Freshwater Marine i Freshwater Marine : I
No. © % ! No.: % : No.: % ! No. i % | No. : %
2621 3 i 6% i 0 i 0% i 47 8% i 3 i 5% i 53 i 100%
.|

Source:  U.S EPA, 2000; U.S. EPA analysis, 2001.

« Development of model facilities

This analysis assumes that two new in-scope paper mills (SIC code 2621) will begin operation during the next 20 years. The
distribution of existing facilities across water body and cooling system types showed that 88 percent of all existing in-scope
paper mills operate a once-through system and withdraw from a freshwater body. EPA therefore assumed that both projected
new in-scope paper mills will be freshwater facilities with a once-through system. Table 5-15 below presents the model
facility type, the number of in-scope survey facilities upon which the model facility type was based, and the number of
projected new facilities that belong to that model type.

Table 5-15: SIC 26 Model Facilities

Model Facility SIC Code Cooaling System Sour ce Water Number of In-Scope Number of New In-
Type Type Body Survey Respondents | Scope Facilities
MAN OT/F-2621 2621 | OnceThrough | Freshwater | 47 2
. |

Source:  U.S EPA analysis, 2001.

b. Chemicals and Allied Products Industry (SIC 28)

« SIC codes with potential new in-scope facilities

EPA’s Detailed Industry Questionnaire: Phase |1 Cooling Water Intake Structures identified fifteen 4-digit SIC codesin the
Chemicals and Allied Products Industry (SIC 28) with at least one existing facility that operates a CWIS, holds a NPDES
permit, withdraws at least two million gallons per day (MGD) from awater of the U.S., and uses 25 percent or more of its
intake flow for cooling purposes. Table 5-16 below presents the total number of existing facilities, the number of in-scope
guestionnaire respondents, and the in-scope percentage for each of the 15 SIC codes.
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Table 5-16: Section 316(b) Facilities in the Chemicals and Allied Products Industry (SIC 28)

i Elastomers

Cellulosic Manmade Fibers

i Manmade Organic Fibers, Except
Cellulosic

{ Medicinal Chemicals and Botanical

2833 { Products
2834 Pharmaceutical Preparations
2841 i Soaps and Other Detergents, Except

i Specidlity Cleaners

i Cyclic Organic Crudes and

i Intermediates, and Organic Dyes and
i Pigments

i Industrial Organic Chemicals, Not

i Elsewhere Classified

i Phosphatic Fertilizers

i Chemicals and Chemical

i Preparations, Not Elsewhere
i Classified

Total SIC 28

Source:

U.S EPA, 2000, OMB, 1987.

3 9.9%
4 4.7%
4 12.0%
4 7.3%

sic - Total Number of :__!N-SCope Survey Respondents |
Code =G PEEEA{gieT Existing Facilities
3 No. g %
2812 Alkalies and Chlorine 28 20 68.7% I
2813 Industrial Gases 110 4 3.9% I
2816 Inorganic Pigments 26 4 16.7% I
i Industrial Inorganic Chemicals, Not 0
2819 ¢ Eisawhere Classified 27t 33 12.2% I
i Plastics Material and Synthetic
2821 Resins, and Nonvulcanizable 305 15 4.8%

EPA analyzed each of these 15 industry segments to estimate the number of new in-scope facilities in the Chemicals and
Allied Products Industry.

2
0.0

Projected growth in shipments

The Kline Guide to the U.S. Chemical Industry projects that shipments of the products from the chemical industry will
generaly follow the pattern of overall industrial growth over the next decade (Kline, 1999). The American Chemistry
Council (previously known as 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 accelerating the pace of
restructuring, joint ventures and mergers. Industry consolidation, competition, and continuing globalization has led to excess
capacity for many products and generally lower profitability than in the past (S& P, 2001b). Chemicals industry performance
iscyclical, reflecting trends in domestic and foreign economies, input prices, and fluctuations in operating rates. The
industry’ s performance was strong through most of 2000, but fell sharply at the end of 2000 and early 2001, dueto rising
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feedstock and energy prices, lower manufacturing demand, and lower operating rates. (S& P, 2001b). Forecasts of growth
vary by sector, with lower growth forecast for commodity chemicals and higher growth expected for plastics. In particular, ,
industry sources project the following growth rates for value of shipmentsin different chemicals market segments:

»

Shipments of industrial gases (SIC code 2813) are projected to grow at arate of 2.8 percent annually through 2003,
while the rest of the inorganic chemicals sector (SIC code 281) will grow at arate of 1.9 percent annually (Kline,
1999).*

Shipmentsin the plastics industry (SIC code 2821) are forecasted to grow by more than 4 percent annually through
2003 (McGraw-Hill, 2000; Kline, 1999).

Research at proposal showed that man-made fibers production (SIC codes 2823 and 2824) is expected to grow by
1.9 percent annually through 2000 (M cGraw-Hill, 1999). Since that forecast, growth in the man-made fiber industry
has slowed down to no growth in the value of industry shipments between 1998 and 1999 (M cGraw-Hill, 2000). In
the absence of a newer growth projection, EPA continued to use the original annual growth estimate of 1.9 percent
for the final rule analysis.

Medicinal chemicals shipments (SIC code 2833) are expected to grow by 2.8 percent per year through 2003. The
growth will be fueled by increased demand for new products (M cGraw-Hill, 2000).

Research at proposal showed that 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). A more current forecast predicts the industry
to have a positive growth rate for the next five years (McGraw-Hill, 2000). Since no more specific information was
available, EPA continued to use the original annual growth estimate of 5 percent for SIC 2834 for the final rule
analysis.

Shipments of soaps and detergents (SIC 2841) are projected to increase by 2.4 percent per year through 2003 (Kline,
1999).

Basic petrochemical shipments (SIC 2865) are expected to grow by 3.3 annually through 2003 (Kline, 1999). S&P
forecasts that long-term shipment growth for ethylene, the largest-volume organic chemical produced inthe U.S,,
will grow 3 to 4 percent annually (S& P, 2001b). Thisis consistent with Kline's forecast that the entire industry will
grow by 3.3 percent annually.

Shipments of industrial organic chemicals not elsewhere classified (SIC 2869) are projected to increase by aimost 3
percent annually through 2004 (M cGraw-Hill, 2000).

Shipments of fertilizers are projected to increase by 2.4 percent annually through 2003 (Kline, 1999). The fertilizer
industry (SICs 2873 and 2874) reflects a modest projected growth in the underlying American farm economy
(McGraw-Hill, 2000).

Shipments of miscellaneous chemicals (SIC 2899) are expected to increase by 3 percent annually through 2003
(McGraw-Hill, 2000).

2 SIC code 281 is officially titled “Industrial Inorganic Chemicals.” However, to avoid confusion with SIC code 2819, “Industrial
Inorganic Chemicals, Not Elsewhere Classified,” this chapter will refer to SIC code 281 as the “Inorganic Chemicals sector.”
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< Share of growth from new facilities

In their comments on the proposed section 316(b) New Facility Rule, the American Chemistry Council commented that EPA
overestimated the number of new in-scope chemical facilities in the proposal analysis because the percent of growth that
comes from new facilities (50 percent) was overstated. The comment did not provide an aternative estimate. For this
analysis, EPA therefore reduced its estimate by half and assumed that the growth in capacity that will come from new
chemical facilities will be 25 percent.

« Projected number of new facilities

Table 5-17 presents the number of existing facilitiesin the 15 analyzed SIC codes, the projected industry growth (annual
growth rate and compounded growth rate over ten years), the share of growth from new facilities, and the number of projected
new facilities (total and in-scope). To calculate the number of projected new facilities, EPA applied the industry-specific 10-
year growth rate and the percentage of capacity growth from new facilities to the total number of existing facilities. EPA then
applied the in-scope percentage (based on information from the section 316(b) Detailed Industry Questionnaire: Phase 1
Cooling Water Intake Structures) to the 10-year forecast of new facilities to derive the projected number of new in-scope
facilities over 10 years. Both the number of new facilities and the number of new in-scope facilities were doubled to
calculate the 20-year projection. EPA estimates that 282 new facilities will be constructed in the relevant SIC code 28
segments over the next 20 years. Of these, 22 are expected to be in scope of the final section 316(b) New Facility Rule.

Eight of the in-scope facilities are expected to produce industrial organics (SIC code 2869), four are plastics manufacturing
facilities (SIC code 2821), and four are industrial inorganic chemical facilities (SIC code 2819). In addition, two new in-
scope facilities are projected in each of the following sectors: alkalies and chlorine (SIC code 2812), pharmaceutical
preparations (SIC code 2834), and nitrogenous fertilizers (SIC code 2873).

2 EPA aso estimated the projected number of new chemical facilities if 37.5 percent (the midpoint between 25 percent used for the
final rule analysis and 50 percent used for the proposal analysis) of growth was assumed to come from new facilities. Using this
alternative assumption would increase the number of projected new chemical facilities from 22 to 40. Total annualized costs for chemical
facilities would increase from $6.8 million to $11.1 million. Overall annualized costs for the final rule would increase from $47.7 million
to 52.0 million. See Chapter 6: Facility Compliance Costs for the calculation of annualized costs incurred under the final rule.
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Table 5-17: Projected Number of New Chemical Facilities (SIC 28)

Estimated Number of New Facilities

Total Projected Industry Growth Rate 10-Year Forecast 20-Year Forecast
SIC | Number of i (2001-2010) (2001-2020)°
Code Existing {7 oo Shareof .................. oot e
Facilities : e Growth from | Total® liESesss In-Scope® Total In-Scope

i Annual : : : f :
: . Y8S' L New Facilities | | Percentage |
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2 Total percentage growth over 10 years, based on the forecasted annual growth rate [(1 + Annual Rate)™ - 1].
® Equal to Total Number of Existing Facilities* 10-Year Growth Rate * Share of Growth from New Facilities.
¢ Equal to Estimated Number of New Facilities * In-Scope Percentage.

4 Equal to 2 * the 10-Y ear Forecast.

Source:  U.S EPA analysis, 2001.

« Characterigtics of existing facilities

EPA used information from EPA’s section 316(b) Detailed Industry Questionnaire: Phase I Cooling Water Intake Structures
to estimate characteristics of the new in-scope chemical facilities projected over the 2001-2020 analysis period. The survey
requested technical information, including the facility’ s cooling system type, source water body, and intake flow in addition
to economic and financial information.

EPA used the following survey data on existing chemical facilities to project characteristics of the 22 new (greenfield and
stand-alone) facilities:®

» Cooling system type: There were 128 existing in-scope chemical facilities in the sectors with projected new in-
scope facilities. These 128 facilities have the following cooling system types: 70 once-through, 23 combination
system, 17 recirculating, 13 with other system types, and four that have unknown system types.

» Water body type: Of 128 in-scope chemical facilities, 109 withdraw cooling water from a freshwater body and 17

2 The numbers in this section may not add up to totals because the survey facilities are sample-weighted and rounded.
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withdraw from a marine water body. One facility withdraws from both a freshwater and marine water body.

In developing model manufacturing facilities, EPA only considered those existing survey plants that have a once-through
system, arecirculating system, or a combination system. For thisanalysis, EPA classified facilities with a combination
system as once-through and facilities withdrawing from both water body types as marine, providing a conservative estimate.
Table 5-18 below presents the distribution of the 111 in-scope facilities that meet these cooling system criteria by water body
type and cooling system type.

Table 5-18: Existing Chemical Facilities by Water Body Type and Cooling System Type (SIC 28)

Recirculating Once-Through
"""""""""""""""""""""" Total
SIC Code Freshwater Marine Freshwater Marine

Source:  U.S EPA, 2000; U.S. EPA analysis, 2001.

< Development of model facilities

EPA projected that 22 new in-scope chemical facilities will begin operation during the next 20 years. Based on the
distribution of the in-scope survey respondents across water body and cooling system types, EPA assigned the 22 new
facilities to 10 different model facility types, by SIC code:

» SIC code 2812: EPA projects that two new in-scope facilities will begin operation during the next 20 years. The
distribution of existing in-scope facilities across water body and cooling system types showed that 36 percent of the
existing facilities operate a once-through system and withdraw from a freshwater body and 36 percent operate a
once-through system and withdraw from a marine body. EPA therefore projected one new once-through/freshwater
facility and one new once-through system/marine facility.

» SIC code 2819: Four new industrial inorganic chemicals, not elsewhere classified facilities are projected to begin
operation during the 20-year analysis period. The distribution of existing facilities across water body and cooling
system types showed that 47 percent of the existing in-scope facilities operate a once-through system and withdraw
from a freshwater body, 39 percent operate a once-through system and withdraw from a marine water body, and 14
percent operate arecirculating system and withdraw from a freshwater body. EPA therefore projected two new
once-through/freshwater facilities and two new once-through/marine facilities.

» SIC code 2821: EPA projects that four new in-scope facilities will begin operation during the next 20 years. The
distribution of existing facilities across water body and cooling system types showed that all existing in-scope
plastics material and synthetic resins, and nonvul canizable elastomer facilities operate a once-through system and
withdraw from a freshwater body. EPA therefore assumed that all four projected new in-scope facilities will be
freshwater facilities with a once-through system.

» SIC code 2834: EPA projects that two new in-scope facilities will begin operation during the next 20 years. The
distribution of existing facilities across water body and cooling system types showed that all existing in-scope
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pharmaceutical preparation facilities operate a once-through system and withdraw from a freshwater body. EPA
therefore assumed that both projected new in-scope facilities will be freshwater facilities with a once-through
system.

SI C code 2869: Eight new facilitiesin the Industrial Organic Chemical, Not Elsewhere Classified sector are
projected to begin operation during the 20-year analysis period. The distribution of existing facilities across water
body and cooling system types showed that 89 percent of the existing facilities operate a once-through system and
withdraw from a freshwater body and 11 percent operate a recirculating system and withdraw from a freshwater
body. Therefore EPA projected seven new once-through/freshwater facilities and one new recirculating/freshwater
facility.

SI C code 2873: EPA projected that two new in-scope nitrogenous fertilizer facilities will begin operation in the next
20 years. Thedistribution of existing facilities across water body and cooling system types showed that 50 percent
of the existing facilities operate a recirculating system and withdraw from a freshwater body and 50 percent operate
once-through systems and withdraw from a freshwater body. EPA therefore projected one new

recircul ating/freshwater facility and one new once-through/freshwater facility.

Table 5-19 below presents the model facility type, the number of in-scope survey facilities upon which the model facility type
was based, and the number of projected new facilities that belong to that model type.

Table 5-19: SIC 28 Model Facilities

Number of Number of

- Cooling System Sour ce Water e i : .
Model Facility Type SIC Type Body Existing In-Scope i  Projected New

MAN OT/M-2812

MAN RE/F-2873

Once-Through

Once-Through

Freshwater

Facilities Facilities

Once-Through

Recirculating

Once-Through

Recirculating

Freshwater

Freshwater

Freshwater

Freshwater

Total

Source:  U.S EPA analysis, 2001.

c. Petroleum and Coal Products (SIC 29)
« SIC codes with potential new in-scope facilities
EPA’s Detailed Industry Questionnaire: Phase |1 Cooling Water Intake Structures identified one 4-digit SIC codein the
Petroleum and Coal Products Industry (SIC 29) with at least one existing facility that operates a CWIS, holds aNPDES
permit, withdraws at least two million gallons per day (MGD) from awater of the U.S., and uses 25 percent or more of its
intake flow for cooling purposes. Table 5-20 below presents the total number of existing facilities, the number of in-scope
guestionnaire respondents, and the in-scope percentage for SIC code 2911.
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Table 5-20: Section 316(b) Facilities in the Petroleum and Coal Products Industry (SIC 29)

Total Number of oo In-Scope Survey Respondents

SIC Code SIC Description . . i
i Existing Facilities No. f %

2011 ! Petroleum Refinin 163

Source:  U.S EPA, 2000; OMB, 1987.

EPA analyzed the petroleum refining industry to estimate the number of new in-scope facilities.

< Projected growth in shipments

The Energy Information Administration (EIA) forecasts that U.S. petroleum consumption will increase by 6.3 million barrels
(bbl) a day between 1999 and 2020. Approximately 96 percent of the projected demand growth results from increased
consumption of “light products,” including gasoline, diesel, heating ail, jet fuel, and liquified petroleum gases. Additional
petroleum imports are expected to fill the projected widening gap between supply and consumption. Petroleum imports are
projected to be about 64 percent of total consumption in 2020 (U.S. DOE, 2000a).

No forecasts of shipments specific to petroleum refineries are available. Therefore, EPA assumed that shipments from this
industry will grow at the same 3.0 percent annual rate as forecast for overall GDP (U.S. DOE, 2000b).

< Share of growth from new facilities

EIA projects that domestic refinery capacity (SIC code 2911) will grow from 16.5 million bbl per day in 1999 to between
18.2 million bbl per day (low economic growth case) and 18.8 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.
due to financial and legal constraints (U.S. DOE, 2000a).

< Projected number of new facilities

Table 5-21 presents the number of existing facilitiesin the analyzed SIC code, the projected industry growth (annual growth
rate and compounded growth rate over ten years), the share of growth from new facilities, and the estimated number of new
facilities (total and in-scope). At proposal, EPA projected that there would be no new petroleum refineries constructed in the
U.S. over the analysis period. The petroleum industry commented that the assumption of no new petroleum refineries over
the next 20 yearsisinvalid. Even though the Annual Energy Outlook 2001 still projects no new refineries during the next 20
years, EPA nevertheless revised this estimate and made the conservative assumption that two new in-scope petroleum
refinerieswill be subject to in the final section 316(b) New Facility Rule.

Table 5-21: Projected Number of New Petroleum Refinery Facilities (SIC 2911) I
Estimated Number of New Facilities’ .
Total | Projected Industry Growth Rate 10-Year Forecast { 20-Year Forecast
SIC | Number of (2001-2010) (2001-2020)°
Code Existing 77T o Shareof ''''''''''''''''''''''''''''''''''''''''''' rmmmmmm——————m—wwwwew
Facilities ! Annual | OULs 2 i Growthfrom | Total | ITE20 2 ! In-Scope | Tota | In-Scope
: ! Years | Lo i Percentage i : i
f : ¢ New Facilities : : ] : ]
2911 163 | 30% | 344% 00% | 1
-

2 Total percentage growth over 10 years, based on the forecasted annual growth rate [(1 + Annual Rate)™ - 1].

® EPA’s forecast methodology does not project any new in-scope facilities for this SIC. This projection is based on a comment
submitted by the petroleum industry.

¢ Equal to 2 * the 10-Y ear Forecast.

Source:  U.S EPA analysis, 2001.
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< Characteristics of existing facilities

EPA used information from EPA’s section 316(b) Detailed Industry Questionnaire: Phase || Cooling Water Intake Sructures
to estimate the characteristics of the new in-scope petroleum refineries assumed over the 2001-2020 analysis period. The
survey requested technical information, including the facility’ s in-scope status, cooling system type, source water body, and
intake flow in addition to economic and financial information.

EPA used the following survey data on existing petroleum facilities to project characteristics of the two new petroleum
facilities:®

» Cooling system type: There were 31 existing in-scope petroleum refineries. These 31 facilities have the following
cooling system types:. 15 recirculating, 10 combination system, 5 once-through, and one other.

» Water body type: Of the 31 in-scope facilities, 26 withdraw cooling water from a freshwater body and five
withdraw from a marine water body.

In developing model manufacturing facilities, EPA only considered those existing survey plants that have a once-through
system, arecirculating system, or a combination system. For this analysis, EPA classified facilities with a combination
system as once-through facilities, providing a conservative estimate. Table 5-22 below presents the distribution of the 30 in-
scope facilities that meet these cooling system criteria by water body type and cooling system type.

Table 5-22: Existing Petroleum Facilities by Water Body Type and Cooling System Type (SIC 2911)

Recirculating Once-Through
_—
SIC Code Freshwater Marine Freshwater : Marine
No | % No | % No | % No | % No %
2911 15 | 50% ¢ 0 | 0% i 9 i 20% i 6 i 21% { 30 | 100%
I

Source:  U.S EPA, 2000; U.S. EPA analysis, 2001.

« Development of model facilities

EPA projected that two new in-scope petroleum refineries (SIC code 2911) will begin operation during the next 20 years.

The distribution of existing facilities across water body and cooling system types showed that 50 percent of the existing
petroleum refineries operate a recircul ating system and withdraw from a freshwater body and 29 percent operate once-through
systems and withdraw from a freshwater body. EPA therefore assumed that the two new projected facilities would have those
characteristics. Table 5-23 below presents the model facility type, the number of in-scope survey facilities upon which the
model facility type was based, and the number of projected new facilities that belong to that model type.

Table 5-23: SIC 29 Model Facilities I
: Number of Number of
Model Facility Type =le Cizalli ST SELUEE R L i ExistingIn-Scope i  Projected New
Code i Type i Body . ] o
] ; Facilities : Facilities
MAN OT/F-2911 2911 | OnceThrough |  Freshwater | 9 1 l
MAN RE/F-2911 2911 Recirculating Freshwater 15 1 l

Source:  U.S EPA analysis, 2001.

2 The numbers in this section may not add up to totals because the survey facilities are sample-weighted and rounded.
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d. Steel (SIC 331)

« SIC codes with potential new in-scope facilities

EPA’s Detailed Industry Questionnaire: Phase || Cooling Water Intake Sructuresidentified five 4-digit SIC codesin the
Steel Works, Blast Furnaces, and Rolling and Finishing Mills Industries (SIC 331) with at least one existing facility that
operates a CWIS, holds a NPDES permit, withdraws at least two million gallons per day (MGD) from awater of the U.S., and
uses 25 percent or more of its intake flow for cooling purposes. Table 5-24 below presents the total number of existing
facilities, the number of in-scope questionnaire respondents, and the in-scope percentage for each of the five SIC codes.

Table 5-24: Section 316(b) Facilities in the Steel Industry (SIC 331)
— SIC Description ET)ZtStailnNgugtc)ﬁirtio;‘S fo !.QT???P.?%T.Y‘??{.B@?W@E? .....
: No. : %

3312 g\fﬂg%jglﬁgmﬁ‘s’%('”cmdmg Coke 161 40 24.9%
...... 3313 ; Blectrometallurgical Products, Bxcept Steel | P00
...... 3315 i Steel Wiredrawing and Stedl Nallsand Spikes | 122 B b0
______ 6 CodRolledSid Sheat Sip ardBars | s 90 sean i

3317 Steel Pipe and Tubes 130 7 5.7% I

Total SIC 331 : :

Source:  U.S EPA, 2000; OMB, 1987.

EPA analyzed each of these five industry segments to determine the number of new in-scope facilities in the Steel Industry.

< Projected growth in shipments
Demand for North American steel is expected to increase over the long term. Steel shipments are expectedtoriseatalto 2
percent annual rate through 2004, assuming continued moderate economic growth (McGraw-Hill, 2000).

< Share of growth from new facilities
Industry-specific information on the potential for the construction of new facilities was not available. EPA therefore assumed
that 50 percent of the projected growth in shipmentsin all potentially-affected stedl industries will result from new facilities.

« Projected number of new facilities

Table 5-25 presents the number of existing facilitiesin the analyzed SIC code, the projected industry growth (annual growth
rate and compounded growth rate over ten years), the share of growth from new facilities, and the number of projected new
facilities (total and in-scope). To calculate the number of projected new facilities, EPA applied the industry-specific 10-year
growth rate and the percentage of capacity growth from new facilities to the total number of existing facilities. EPA then
applied the in-scope percentage (based on information from the section 316(b) Detailed Industry Questionnaire: Phase 1
Cooling Water Intake Structures) to the 10-year forecast of new facilities to derive the projected number of new in-scope
facilities over 10 years. Both the number of new facilities and the number of new in-scope facilities were doubled to
calculate the 20-year projection. EPA estimates that 78 new facilities will be constructed over the next 20 years, of which 10
will bein scope of the final section 316(b) New Facility Rule.
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Table 5-25: Projected Number of New Iron and Steel Facilities (SIC 331)

Estimated Number of New Facilities

Total | Projected Industry Growth Rate | Ten Year Forecast ! Twenty Year Forecast

SIC | Number of i (2001-2010) (2001-2020)¢
Code Existing § oo Shareof .................. oot R
RIS Annual O i10 Growth from Total® Iiesess i In-Scope® Total In-Scope
: i Years' i : i Percentage : i :

¢ New Facilities :

3 Total percentage growth over 10 years, based on the forecasted annual growth rate [(1 + Annual Rate)™ - 1].

® Equal to Total Number of Existing Facilities* 10-Year Growth Rate * Share of Growth from New Facilities.

¢ Equal to Estimated Number of New Facilities* In-Scope Percentage.

4 Equal to 2 * the 10-Y ear Forecast.

¢ Recent growth in new steelmaking capacity has been in minimills. The success of the thin slab caster/flat rolling mill is expected to
result in the addition of 8 million tons of new minimill steel capacity in the U.S. between 2001 and 2003 (S& P, 2001a). 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 during the late 1990's (McGraw-Hill, 1999). EPA therefore
assumes that all new facilitiesin the basic steel sector will be new minimills rather than new integrated mills.

Source:  U.S EPA analysis, 2001.

« Characteristics of existing facilities

EPA used information from EPA’s section 316(b) Detailed Industry Questionnaire: Phase |1 Cooling Water Intake Structures
to estimate characteristics of the new in-scope steel facilities projected over the 2001-2020 analysis period. The survey
requested technical information, including the facility’s cooling system type, source water body, and intake flow in addition
to economic and financial information.

EPA used the following survey data on existing steel facilities to project characteristics of the 10 new steel facilities:®

» Cooling system type: There are 57 existing in-scope steel facilities. These 57 facilities have the following cooling
system types. 21 combination systems, 20 once-through, 9 recirculating, and 7 other system types.
»  Water body type: All 57 facilities withdraw cooling water from a freshwater body.

In developing model manufacturing facilities, EPA only considered those existing survey plants that have a once-through
system, arecirculating system, or a combination system. For thisanalysis, EPA classified facilities with a combination
system as once-through facilities, providing a conservative estimate. Table 5-26 below presents the distribution of the 50 in-
scope facilities that meet these cooling system criteria by water body type and cooling system type.

% The numbers in this section may not add up to totals because the survey facilities are sample-weighted and rounded.
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Table 5-26: Existing Steel Facilities by Water Body Type and Cooling System Type (SIC 331)

Recirculating Once-Through i
................................. Total
SIC Freshwater Marine Freshwater Marine

Source:  U.S EPA, 2000; U.S. EPA analysis, 2001.

« Development of model facilities

EPA projected that 10 new in-scope steel facilities will begin operation during the next 20 years. Based on the distribution of
the in-scope survey respondents across water body and cooling system types, EPA assigned the 10 new facilities to six
different model facility types, by SIC code:

>

SIC code 3312: Six steel mills are projected to begin operation during the 20-year analysis period. The distribution
of existing facilities across water body and cooling system types showed that 91 percent of the existing facilities
operate a once-through system and withdraw from a freshwater body and nine percent operate a recirculating system
and withdraw from afreshwater body. Therefore EPA projected five new once-through/freshwater facilities and one
recirculating/freshwater facility.

SIC code 3316: EPA projected that two new in-scope cold-rolled steel sheet, strip, and bar facilities will begin
operation in the next 20 years. The distribution of existing facilities across water body and cooling system types
showed that 67 percent of the existing facilities operate a once-through system and withdraw from a freshwater body
and 33 percent operate arecircul ating system and withdraw from afreshwater body. EPA therefore projected one
once-through/freshwater and one recircul ating/freshwater facility.

SIC code 3317: EPA projected that two new in-scope stedl pipe and tube facilities will begin operation in the next
20 years. Thedistribution of existing facilities across water body and cooling system types showed that 50 percent
of the existing facilities operate a recirculating system and withdraw from a freshwater body and 50 percent operate
once-through systems and withdraw from a freshwater body. EPA therefore assumed that the two new projected
facilities would have those characteristics.

Table 5-27 below presents the model facility type, the number of in-scope survey facilities upon which the model facility type
was based, and the number of projected new facilities that belong to that model type.
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Table 5-27: SIC 331 Model Facilities

Model Facility Type C?(I)ge Cooli_rllggstem Souchng)\/later Exigtiunng;_tl)_ﬁ_r-gope PrNo;Jer]c}t)gZ_rl\(l)feN

3 f Facilities : Facilities
MANOTF2 | m2 | oweThogh | Fewas @ 15
MANREF-3312 | 8812 . Recrouaing i o Freswaer i 08 i L
MANOT/F-3316 ..].3816 . Once-Through & ... ksl B N S S L
MANRE/F3316  ..].3818 .. Recireulating & ... Bischubao NN NS N L
MANOTIF-3317 3B Once-Through & ... ksl N A S L
MAN RE/F-3317 3317 |  Recirculating | Freshwater 3 1
Total : ' ' '

Source:  U.S EPA analysis, 2001.

e. Aluminum (SIC 333/335)

« SIC codes with potential new in-scope facilities

EPA’s Detailed Industry Questionnaire: Phase || Cooling Water Intake Sructuresidentified two 4-digit SIC codesin the

nonferrous metals industries (SIC codes 333/335) with at least one existing facility that operates a CWIS, holds aNPDES

permit, withdraws at least two million gallons per day (MGD) from awater of the U.S., and uses 25 percent or more of its

intake flow for cooling purposes. Table 5-28 below presents the total number of existing facilities, the number of in-scope
guestionnaire respondents, and the in-scope percentage for the two SIC codes.

Table 5-28: Section 316(b) Facilities in the Aluminum Industries (SIC 333/335)

S R — e AR
] No. i %
_______ s primay Procuetonof Aumnam | s oa L M
3353 | Aluminum Sheet, Plate, and Foil 57 6 L 111% I
Total SIC 333, 335 ' :

Source:  U.S EPA, 2000; OMB, 1987.

EPA analyzed these two industry segments to determine the number of new in-scope facilitiesin the Aluminum Industry.

< Projected growth in shipments

Total shipmentsfor all sectors of the aluminum industry are expected to increase 2.5 percent annually from 1999 through
2004 (McGraw-Hill, 2000). 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 2.5 percent.

< Share of growth from new facilities

Domestic production is expected to increase as idled capacity isreactivated. The U.S. isresponsible for approximately 40
percent of the idle capacity worldwide (McGraw-Hill, 2000). The 1998 capacity utilization rate of 88 percent was well below
the 1987 rate of approximately 97 percent. The U.S. aluminum industry requires substantial amounts of capital to mine
bauxite, handle materials, and operate smelters, rolling mills, and finishing plants. 1t would be extremely difficult for a new
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facility to enter thisindustry and operate as avertically integrated firm (S& P, 2001a). These conditions make it likely that
any capacity increases will involve using existing capacity or expansions at existing facilities, rather than the construction of
new greenfield and stand-alone facilities. No new primary smelters have been constructed in the U.S. since 1980 (M cGraw-
Hill, 2000). According to Standard & Poor’s, construction of new minimill capacity is aso unlikely given the potentia that
added capacity would drive down prices in the face of slow growth in the markets for minimill products (S& P, 2001a). EPA
therefore assumed that all projected growth in primary aluminum shipments (SIC 3334) will result from using the currently-
idled capacity or from expansions at existing facilities. In the absence of specific information for SIC code 3353, EPA
assumed that half of the growth in shipments would result from new facilities, rather than fromidled capacity or expansions
at existing facilities.

« Projected number of new facilities

Table 5-29 presents the number of existing facilitiesin the analyzed SIC code, the projected industry growth (annual growth
rate and compounded growth rate over ten years), the share of growth from new facilities, and the number of projected new
facilities (total and in-scope). To calculate the number of projected new facilities, EPA applied the industry-specific 10-year
growth rate and the percentage of capacity growth from new facilities to the total number of existing facilities. EPA then
applied the in-scope percentage (based on information from the section 316(b) Detailed Industry Questionnaire: Phase |
Cooling Water Intake Structures) o the 10-year forecast of new facilities to derive the projected number of new in-scope
facilities over 10 years. Both the number of new facilities and the number of new in-scope facilities were doubled to
calculate the 20-year projection. EPA estimates that 16 new facilities may be constructed in the relevant aluminum sectors,
over the next twenty years. Of these, two new Aluminum Sheet, Plate and Foil facilities (SIC code 3353) are expected to be
in scope of the final section 316(b) New Facility Rule.

Table 5-29: Projected Number of New Aluminum and Other Nonferrous Metal Facilities (SIC 333,335)

Estimated Number of New Facilities

Total | Projected Industry Growth Rate Ten Year Forecast © Twenty Year Forecast
SIC | Number of (2001-2010) (2001-2020)°
Code | Existing CT C ghareof L CTTTT S
Facilities Annual OULs 2 Growth from Total® FEEa s In-Scope® Total In-Scope
i ! Years T i Percentage : i i
: : : New Facilities ] : ] : :
3334 31 i 25% i 280% i 00% | 0 i 343% i 0 i 0 0
3353 57 i 25% i 280% i 500% i 8 | 111% 1 i 16 i 2
Total 88 i P8 i 1920 i 1 16 2
.

2 Total percentage growth over 10 years, based on the forecasted annual growth rate [(1 + Annual Rate)™ - 1].
® Equal to Total Number of Existing Facilities* 10-Year Growth Rate * Share of Growth from New Facilities.
¢ Equal to Estimated Number of New Facilities * In-Scope Percentage.

4 Equal to 2 * the 10-Y ear Forecast.

Source:  U.S EPA analysis, 2001.

« Characterigtics of existing facilities

EPA used information from EPA’s section 316(b) Detailed Industry Questionnaire: Phase I Cooling Water Intake Structures
to estimate characteristics of the new in-scope aluminum facilities projected over the 2001-2020 analysis period. The survey
requested technical information, including the facility’ s cooling system type, source water body, and intake flow in addition
to economic and financial information.

EPA used the following survey data on existing aluminum facilities to project characteristics of the two new aluminum
facilities:®®

» Cooling system type: There were six existing in-scope aluminum facilities in SIC code 3353. Three of these

% The numbers in this section may not add up to totals because the survey facilities are sample-weighted and rounded.
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facilities have arecirculating system and three have a once-through system.
»  Water body type: All six of the in-scope aluminum facilities withdraw cooling water from a freshwater body.

Table 5-30 below presents the distribution of the six in-scope facilities that meet these cooling system criteria by water body
type and cooling system type.

Table 5-30: Existing Aluminum Facilities by Water Body Type and Cooling System Type (SIC 3353)

Once-Through

Recirculating
: H Total

SIC Code

No | %
6 | 100%

3353

Source:  U.S EPA, 2000; U.S EPA analysis, 2001.

« Development of model facilities

EPA projected that two new in-scope aluminum facilities will begin operation in the next 20 years. The distribution of
existing facilities across water body and cooling system types showed that 50 percent of the existing aluminum facilities
operate arecirculating system and withdraw from a freshwater body and 50 percent operate once-through systems and
withdraw from a freshwater body. EPA therefore assumed that the two new projected facilities would have those
characteristics. Table 5-31 below presents the model facility type, the number of in-scope survey facilities upon which the
model facility type was based, and the number of projected new facilities that belong to that model type.

Table 5-31: SIC 3353 Model Facilities

. Number of Number of
Model Facility Type ke Cezliiy =z Sellfe o Existing In-Scope |  Projected New
Code Type i Body A 3 s
i i Facilities i Facilities
MAN OT/F-3353 3353 | OnceThrough |  Freshwater | 3 1
MAN RE/F-3353 3353 |  Recirculating | Freshwater 3 1
Total ' '

Source:  U.S EPA analysis, 2001.

5.2.3 Summary of Forecasts for New Manufacturing Facilities

EPA estimates that atotal of 380 new manufacturing facilities will begin operation between 2001 and 2020. Thirty-eight of
these are expected to be in scope of the final section 316(b) New Facility Rule. Of the 38 facilities, 22 are chemical facilities,
ten are steel facilities, two are petroleum refineries, two are paper mills, and two are aluminum facilities. Table 5-32
summari zes the results of the analysis.
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Table 5-32: Number of Projected New Manufacturers (2001 to 2020)
' : Facilities In Scope of the Final Rule
. Total Number q :
Facility Type - of New Facilities ..o SOTHANG e SNBTHOUON o o
: | Freshwater Marine Freshwater Marine |
Paper and Allied Products (SIC ' ' '
2 0
26)
Chemicals and Allied Products
(SIC 28) 282 2
Petroleum Refining And Related 2 1
Industries (SIC 29)
Blast Furnaces and Basic Stedl 78 3
Products (SIC 331)
Aluminum Sheet, Plate, and Foil 16 1
(SIC 3353) : : :
Total 380 7 0
. |

Source:  U.S EPA analysis, 2001.

5.2.4 Uncertainties and Limitations

There are uncertainties in EPA’ s projections of the number of new manufacturing facilities that will be subject to the final
section 316(b) New Facility Rule. EPA’sresults depend on several key assumptions:

» Industry growth forecasts are accurate. For most industries, EPA used 5-year growth forecasts developed in late
2000. EPA assumed that the projected growth will continue over the next 10 years. EPA then doubled this estimate
to project the number of new facilities over the next 20 years. There are two main uncertainties associated with this
approach. First, predicting growth over a 20-year time period is always uncertain. Applying a 5-year forecast to a
20-year analysis period therefore introduces uncertainty. Second, the economy has recently experienced a
substantial slow-down. This development has not been reflected in the industry forecasts used for this analysis. Itis
therefore likely that the analysis presented in this chapter overstates the number of new manufacturing facilities that
will be subject to the final § 316(b) New Facility Rule, at least for the near term.

» EPA accurately predicted the share of industry growth from new (greenfield and stand-alone) facilities.
While 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. Those that are available generally apply
only for the next few years. For the steel sectors and the aluminum sheet, plate, and foil sector, no industry-specific
information on new facility construction was available. EPA made the assumption that 50 percent of future growth
in these sectors will occur at new (greenfield and stand-alone) facilities.?” This assumption was likely to be
conservative when EPA proposed thisrule. With the recent economic slow-down, new facility construction has
become even less likely. EPA therefore believes that the analysis in support of this rule overstates the number of
new manufacturing facilities that will be subject to the final § 316(b) New Facility Rule over the next 20 years.

» Future manufacturing facilitieswill have the same size asthe analyzed survey facilities. EPA’s methodology
for estimating the number of new (greenfield and stand-alone) facilities rests on the assumption that future facilities
will have the same size as existing ones in the same SIC code. If future facilities are likely to be either larger or
smaller than existing facilities, EPA’s estimate will overstate or understate, respectively, the number of new
facilities.

2 The steel sectors and the aluminum sheet, plate, and foil sectors account for 12 of the 38 projected in-scope manufacturing
facilities.

5-34



Section 316(b) EA Chapter 5 for New Facilities Baseline Projections of New Facilities

» Futurefacilitieswill have the same cooling water characteristics asthe analyzed survey facilities. EPA’s
forecasts assume that the characteristics of new facilities that determine their regulatory status under the final rule
will be the same as those of the existing facilitiesin the same industries. A variety of factors may lead new facilities
to use municipal or ground water instead of awater of the U.S. or to recycle the process water more often than do
existing facilities. Thus, this assumption may overstate the number of new facilities.

5.3 SUMMARY OF BASELINE PROJECTIONS

EPA estimates that over the next 20 years atotal of 656 new greenfield and stand-alone facilities will be built in the industry
sectors analyzed for thisfinal regulation. Two hundred and seventy-six of these new facilities will be steam electric
generating facilities and 380 will be manufacturing facilities. As Table 5-33 shows, only 121 of the 656 new facilities are
projected to be in scope of the final section 316(b) New Facility Rule, including 83 electric generators, 22 chemical facilities,
12 primary metals facilities, two new pulp and paper, and two petroleum facilities.

Table 5-33: Projected Number of New In-Scope Facilities (2001 to 2020)

g Projected Number of New Facilities
Slc : SIC Da:rlptlon |..........|, .......................................

Electric Generators

SIC 49 Electric Generators 276 83
Manufacturing Facilities
sic26 | PaperandAllied Products | L 2 L 2 ]
sicas T  chemicasand Allied Products A 282 A 2 [
sic2o T Petroleum Refining And Related Industries A 2 o 2
sicas T pimary Metas Industries
""""" scasl ¢ Blat Fumacesand Basic Steel Products 781 10
""""" SIC333anaryAIumlnumAIumlnumRolllngand162I
SIC 335 Drawing and Other Nonferrous Metals : :
Total Manufacturing o 380 A 8

Total

Source:  U.S EPA analysis, 2001.
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Appendix to Chap'rer' 5

This Appendix presents additional, more detailed information on the data sources, calculations, and results of the projection
of new facilities subject to the final section 316(b) New Facility Rule.

5.A.1 BACKGROUND

The electric power industry is currently experiencing arapid expansion due to the transition from a highly regul ated
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. Asdiscussed in other parts of this EA, only steam electric facilities use
substantial amounts of cooling water and were considered for this analysis. The AEO2001 and the NEWGen data show a
trend 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 electricity will be set by the generating unit with the highest operating costs needed to meet spot market
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 technology employed by new facilities.

The NEWGen data and the section 316(b) Industry Survey data also show atrend away from the use of waters of the U.S. as
asource of cooling water. EPA believes this trend reflects the increased competition for water and an increasing awareness
of the need for water conservation. As aresult, the projected number of new electric generators subject to thisruleis low,
despite the expected expansion in new generating capacity.

5.A.2 ANNUAL ENERGY OuTLOOK 2001

Asdescribed in Section 5.1.1.a, EPA used aforecast of capacity additions between 2001 and 2020 (presented in the
AEO2001) to estimate the number of new combined-cycle and coal-fired plants. The AEO2001 projects both planned and
unplanned capacity additions between 2001 and 2020 for eight facility types (coal steam, other fossil steam, combined-cycle,
combustion turbine/diesel, nuclear, pumped storage/other, fuel cells and renewables).

Table 5.A-1 below presents AEO2001’ s forecast of total annual capacity additions between 2001 and 2020. The total
forecasted capacity additions represent the sum of all planned and unplanned capacity additions for each year and each
technology type. In addition, the table presents EPA’ s distribution of the projected 276 new combined-cycle and coa plants,
aswell as the projected 83 new in-scope combined-cycle and coal plants over the 20-year analysis period. Thisdistribution is
proportionate to the distribution of new combined-cycle and coa capacity additions over the 20 years.
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5.A.3 COOLING WATER SOURCE CHARACTERISTICS OF NEW COMBINED-CYCLE
FACILITIES

The screening analysis of the NEWGen database and EPA’ s research of public data sources produced information on cooling
water use for 199 new combined-cycle facilities. Table 5.A-2 below presents the number and capacity of these 199 facilities
by cooling water source. The table shows that approximately two thirds of hew combined-cycle facilities do not use waters of
the U.S. for cooling purposes. For those facilities the most common alternative sources of cooling water are: municipal water
(22 percent), groundwater (16 percent), gray water (12 percent), and dry cooling (11 percent). The remaining facilities that
do not use waters of the U.S. use either unknown or multiple non-surface sources of cooling water. The table also indicates
that the average capacity per facility isrelatively stable across the different cooling water sources, ranging from 643 to 907
MW. The average capacity for the 199 facilitiesis 741 MW.

Table 5.A-2: NEWGen Combined-Cycle Facilities by Cooling Water Source

Cooling Water Source NFuargitl)iet)ir&cs)f T:e;;mfg Capacity (MW) Fée;;ggt(})/f Avgggﬁiﬁ?g £y
Water of theU.S? 67 34% 49,760 34% 743
Municipal Water ‘ 44 ‘ 22% ] 33,789 : 23% 768
Groundwater ‘ 32 ‘ 16% 25,184 : 17% : 787
Gray Water ‘ 23 ‘ 12% 15,226 : 10% : 662
Dry Cooling ‘ 22 ‘ 11% ] 14,154 : 10% : 643'
unknown non-surface ] 5 3% ] 3,900 i 3% : 780
multiple non-surface 6 3% 5,443 4% 907
Total 199 100% 147,455 100% 741

& Sixty-seven new combined-cycle facilities withdraw from awater of the U.S. However, 10 of these are not considered in scope
of the final section 316(b) New Facility Rule because they do not meet one or more of the other in-scope criteria.

Source:  EPA analysis of information from state permitting authorities, 2001.

5.A.4 COOLING WATER SOURCE CHARACTERISTICS OF IN-ScoPE NEWGEN
COMBINED-CYCLE FACILITIES

Of the 199 new combined-cycle facilities with cooling water information, 57 were determined to be in scope of the fina
section 316(b) New Facility Rule. Table 5.A-3 below presents the distribution of planned cooling water sources for the 57
new in-scope combined-cycle facilities. The table shows that the majority of in-scope facilities, 84 percent, plansto draw
cooling water from freshwater sources, while the remaining 16 percent will withdraw water from marine sources.® In
addition, the table indicates that 77 percent of in-scope facilities draw cooling water from rivers, both freshwater and tidal.
The most common source of cooling water is freshwater rivers, with 65 percent of al in-scope facilities. The second most
common surface water body types aretidal rivers, and lakes and reservoirs, with about 12 percent each.

% Gray water istreated effluent from sewage systems.

2 Marine sources of cooling water include oceans, estuaries, and tidal rivers.
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Table 5.A-3: In-Scope NEWGen Combined-Cycle Facilities by Cooling Water Source
Caing Wt soure bl | fmamd | Cpmly | reomd
O O ettt ettt e e

River 37 _ 65% 28,000 66%

Lake/Reservoir 7 _ 12% 5,030 12%

Canal 1 _ 2% 265 1%
.......... vlpesicevatesolneys 2 #6130 %%
Unknown surface water of the U.S. 1 2% 846 2%

Total Freshwater 48 84% 35451 83%
i gttt ettt et e
.......... SR SN AR SR SN SO iscco A W4 S
.......... oSN RSN NS SRR vss- S LS
.......... Unknown surfacewater of the U.S. et 2 A0 D
Total Marine 9 16% L7112 17%

. : 42,563 :

Source: RDI, 2001.

5.A.5 DISTRIBUTION OF NEW COMBINED-CYCLE CAPACITY BY NERC REGION

Figure 5.A-1 presents the distribution of projected new combined-cycle capacity additions by North American Electric
Reliability Council (NERC) region. Figure 5.A.1 contains two graphs. The graph on the | eft presents the capacity of the 199
NEWGen combined-cycle facilities with available cooling water information. These are the facilities upon which EPA’s
analysis of new combined-cycle facilitiesis based. For comparison purposes, the graph on the right presents the combined-
cycle capacity addition forecasts for 2001 to 2020 from the Annual Energy Outlook 2001 (AEO2001).

» 199 NEWGen combined-cycle facilities: The first graph shows that the largest share of capacity additions,
approximately 24 percent, will bein WSCC (the Western Systems Coordinating Council). SERC (the Southeastern
Electric Reliability Council) accounts for the second largest share with 21 percent. Only one NERC region, MAPP
(the Mid-Continent Area Power Pool), did not have any planned NEWGen facility with known cooling water
characteristics.®

» AEO2001: The second graph shows that, similar to the NEWGen capacity additions, SERC (24 percent) and WSCC
(20 percent) are the two regions with the largest combined-cycle capacity additions. The only region without
projected new combined-cycle capacity is MAIN (the Mid-America Interconnected Network).

A comparison of the two graphs shows that the regional capacity distribution projected by the two data sourcesis very
similar. Only for two of the ten NERC regions do the forecasts differ by 5 percent or more: (1) FRCC (the Florida Reliability
Coordinating Council) only accounts for three percent of the capacity additions in the NEWGen database whereas it accounts
for 11 percent in the AEO2001; and (2) MAIN does not have any combined-cycle capacity additions in the AEO2001

% The absence of new combined-cycle NEWGen facilities located in MAPP may be partially explained by the fact that the AEO2001
does not forecast new combined-cycle additionsin MAPP until 2009, which is beyond the time-period covered by the NEWGen database.
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whereas it accounts for 8 percent of the NEWGen capacity additions.

Figure 5.A-1: Distribution of New Combined-Cycle Capacity Additions by NERC Region®

NEWGen Capacity Additions (in MW) AEO2001 Capacity Additions 2001-2020 (in MW)
40,000 — 50,000+ 24%

000 = 45,000 | 20%
35,000 21% i 40,000] 12k (]
30,000 1 =

N 35,000+ ||
250001 13% 80.000471 1396 11%

25,000
20,000+
15,000
10,000

5,000+
04

20,0001 10%

10% 10%

15,000

10,000

5,000

& The NERC regionsincluded in these graphs are: 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; NPCC — Northeast Power Coordinating Council; SERC —
Southeastern Electric Reliability Council; SPP — Southwest Power Pool; WSCC — Western Systems Coordinating Council.

Source:  RDI, 2001; U.S DOE 2000a; U.S EPA analysis, 2001.

5.A.6 DEVELOPMENT OF COMBINED-CYCLE MODEL FACILITIES

EPA’s analysis projected 69 new in-scope combined-cycle facilities. The cooling water and economic characteristics of these
69 facilities were based on the 57 in-scope combined-cycle facilities identified from the NEWGen database. EPA developed
six model facility types:

» Mode Facility 1, developed based on 15 freshwater/recirculating facilities with relatively small capacities (on

average 439 MW);

» Mode Facility 2, developed based on 17 freshwater/recirculating facilities with medium capacities (on average 699
MW);

» Model Facility 3, developed based on 16 freshwater/recirculating facilities with relatively large capacities (on
average 1,061 MW);

» Model Facility 4, developed based on 4 marine/once-through facilities with an average size of 1,031 MW,

» Model Facility 5, developed based on 4 marine/recirculating facilities with relatively small capacities (on average
489 MW);

» Model Facility 6, developed based on 1 marine/recirculating facility with arelatively large capacity (1,030 MW).

In general, the number of model facility types for each water body/cooling system combination depended on the number of
NEWGen facilities with that combination of characteristics and their size distribution: EPA devel oped more model facilities
for water body/cooling system combinations with alarge number of NEWGen facilities and/or with awide range of facility
Sizes.

Table 5.A-4 below presents the characteristics of the 57 new in-scope combined-cycle facilities (water body type, cooling
system type, and actual steam-€lectric capacity) aswell asthe model facility by which they are represented and their model
facility capacity.
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NEWGen
Facility

Table 5.A-4: In-Scope NEWGen Facilities
! BasdineCWsS ! '

Water Body Type Type

Actual Steam
Capacity (MW)

Model Steam
Capacity (MW)

[EnY

! NEWGen 1

! NEWGen 15

! Freshwater

! Freshwater

! Recirculating

! Recirculating

: Model Facility ID :

NIN |-

N

' NEWGen 16
: NEWGen 17
: NEWGen 18
' NEWGen 19

! NEWGen 32

! Freshwater

! Freshwater
! Freshwater

! Recirculating

! Recirculating
! Recirculating

! Recirculating

! NEWGen 33

! Recirculating
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Table 5.A-4: In-Scope NEWGen Facilities

No. NFEa\::\iIICiisn Water Body Type _Elfszeellnecws ngt;jiystm) Model Facility ID Cl\;;;c?tySt(ﬁllanV)
3.0 NEWGen47  : Freswater : Redrculating i 1400 i CCRFW-3 i 1061
3 i NEWGen48 | Freshwater | Recirculating 1,600 i CCRIFW-3 i 1,061
4. INEWGen49 i Marine i OnceThrough : 70 ..i..ccotmi ioo...1081 |
4 i NEWGen50 i Maine i OnceThrough & . 900 i CCOTM-1 i ....L03L |
A I NEWGensl i Maine i OnceThrough & .. 1075 i CCOTM-1 i ....L03L |
4 | NEWGen52 i Marine { Once-Through 1,400 i ccoTmM-1 1,031
5.0 NEWGen53 i Maine : Redroulating i 440 i CCRM-L i 489
2. NEWGen54 ~ : Maine i Recrcdlaing = : 448 i CCRM-1 o289
2. NEWGens5 i Maine i Recrculaing ¢ 525 b CCRM-1 o289
5 | NEWGen56 : Marine i Recirculating : 544 CCRM-1 | 489
6 i NEWGen57  : Mai . Recirculatin 5 : 5

Source:  RDI, 2001; U.S EPA analysis, 2001.

5.A.7 DEVELOPMENT OF COAL MODEL FACILITIES

The approach to developing coal model facilities was the same as that described for combined-cycle model facilities. EPA’s
analysis projected 14 new in-scope coal facilities. The cooling water and economic characteristics of these 14 facilities were
based on the 41 existing coal facilities with “in-scope” characteristicsidentified from the section 316(b) Industry Survey.
EPA developed eight coal model facility types.

» Model Facility 1, based on 10 freshwater/recirculating facilities with relatively small capacities (on average 173
MW);

» Mode Facility 2, based on 7 freshwater/recirculating facilities with medium capacities (on average 625 MW);

Model Facility 3, based on 8 freshwater/recirculating facilities with relatively large capacities (on average 1,564

MW);

Model Facility 4, based on 4 freshwater/recirculating facilities with cooling lakes with an average size of 660 MW;

Model Facility 5, based on 3 freshwater/once-through facilities with very small capacities (on average 63 MW);

Model Facility 6, based on 5 freshwater/once-through facilities with medium capacities (on average 515 MW);

Model Facility 7, based on 1 freshwater/once-through facility with a very large capacity (on average 3,564 MW);

Model Facility 8, based on 3 marine/recirculating facilities with an average size of 812 MW.

v

v v v v v

As with the combined-cycle analysis, the number of model facility types for each water body/cooling system combination
depended on the number of survey facilities with that combination of characteristics and their size distribution: EPA
developed more model facilities for water body/cooling system combinations with alarge number of survey facilities and/or
with awide range of facility sizes.

Table 5.A-5 below presents the characteristics of the 41 coal survey facilities (water body type, cooling system type, and
actual steam-electric capacity) as well asthe model facility by which they are represented and their model facility capacity.
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Table 5.A-5: Coal Survey Facilities with In-Scope Characteristics

i : i . Model Steam
Survey . Actual Steam i Model Facility X
No. Facility | Water Body Type Baseline CWS Type Capacity (MW) | D C(al\[/l)?/vu)ty

Freshwater | Recirculating

Freshwater | Recirculating
Freshwater | Recirculating
Freshwater | Recirculating
Freshwater | Recirculating
Freshwater | Recirculating

................................... eemesssasscacssssssssssssssssssssaessssssssssssgessssssssassssssssssssssssssssssapesssssssssssssssssssssssssasns

Freshwater : Recirculating

Freshwater | Recirculating
Freshwater | Recirculating

Freshwater : Recirculating

................................... eemsssasscacsssssssssssssssssssssessssssssssssgesssssssssssssssssssssssssssssssapesssssssssssssssssssssssssasns

Freshwater : Recirculating
Freshwater | Recirculating

Freshwater | Recirculating : :
Freshwater | Recirculating w. Lake ! Coa RL/FW-1

....................... B oo eeetssssmmssssssssssssssssssssfessssssassssssssssssssaitssssssassssssssssssssssgesssssssssssssssssssssssssssssssapesssssssssssssssssssssssssasss

Freshwater | Recirculatingw. Lake : i Coa RL/FW-1

Freshwater | Recirculating w. Lake { Coa RL/FW-
Freshwater | Once-Through ! Coa OT/FW-1

Freshwater

Once-Through

Coal OT/FW-1

Freshwater
Freshwater
Freshwater
Freshwater
Freshwater

Once-Through
Once-Through
Once-Through
Once-Through
Once-Through

Coal OT/FW-2
Coal OT/FW-2

....................... B oo eeetssssessssasssssssassssssssfessssssssssssssssssssssmssEssssasesssssssssssssfesssssssssssssssssssssssssssssssapesssssssssssssssssssssssssasss

Coal OT/FW-2
Coal OT/FW-2
Coal OT/FW-2

Freshwater

Once-Through

Coal OT/FW-3

Marine
Marine

Source:  U.S EPA 2000; U.S EPA analysis, 2001.

Recirculating
Recirculating

Coad R/IM-1
Coal R/IM-1
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Chap‘rer 7 : Economic Impac’r

Analysis

INTRODUCTION

The final section 316(b) New Facility Rule applies to a number
of industries, but only affects a small number of facilitiesin
each industry. EPA estimatesthat in total over the next 20
years, the rule will apply to 121 new facilities. EPA conducted
an analysis to assess whether it islikely that the final rule will
have a significant economic impact on any of the 121 projected
new facilities. This chapter presents EPA’s analysis of
economic impacts for these 121 new facilities. Later chapters
consider impacts on small entities (Chapter 8) and on
governments, electricity supply, and ratepayers (Chapter 9) as
special cases.

The economic impact analysisis conducted at the facility-level.

EPA assessed whether the facility-level resultsindicated the
potential for significant impacts or if one firm owned multiple
facilities that are affected by therule. The facility-level
analysis showed that nine of the 121 projected new facilities
would have annual compliance costs of more than one percent
of revenues. Only three of these nine facilities are expected to
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have a cost-to-revenue ratio of more than three percent. EPA therefore concludes that compliance with this regulation is both
economically practicable and achievable at the facility-, firm-, industry and nationa levels.

The remainder of this chapter is organized as follows:

»  Section 7.1 discusses the methodology used to assess economic impacts for the projected 83 new electric generators,
including the 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 projected 38 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 industry-level impacts as a result of the final section 316(b) New

Facility Rule.

»  Section 7.5 presents the impact analysis for the two nuclear case study facilities and four coal facilities for which
costs were developed in Chapter 6: Facility Compliance Costs.
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7.1 NEW STEAM ELECTRIC GENERATORS

EPA projected that 83 new steam electric generators in scope of the final section 316(b) New Facility Rule will begin
commercial operation within the next 20 years. The discussion in Chapter 5: Baseline Projections of New Facilities
explained in detail how EPA developed six model combined-cycle facilities and eight model coal facilities for the costing and
economic impact analyses. Each model facility is characterized by its combination of cooling system type (once-through or
recirculating system) and source water body (freshwater or marine) as well asits steam electric generating capacity. Within
each cooling system/source water body combination, EPA created between one and three model facilities, depending on the
number of facilities within that group and the range of their steam electric capacities.

Table 7-1 below presents the 14 model facility types, their cooling system type, the source water body from which they
withdraw cooling water, their estimated steam electric capacity, and the number of projected new in-scope facilities that
belong to each type.

Table 7-1: Model Facilities for New Electric Generators
M odel Facility Cooling System Sour ce Water Steam Electric Number of Projected
Type Type Body :  Capacity (MW) New Facilities
cooTML | OweThaun | Maie ]
Redrouaing ©  Maine G B B
Redrouding  ©  Maine (o LO0 | 1]
_______________________________________ Recifculating | Freswater & OB
_______________________________________ Redroulating & ~ Freswater | 69| 21
Recirculating Freshwater 1,061 19
OnceTwough | Frestwaw | 03 | 1
Cod OTIFW-2 | OnceThough | Freswaer & 515 | 1]
Cod OT/FW-3 | OnceThrough | — Freswater | S 1
Recirculating | Maine I 1
_______________________________________ Redroulaing | —Freswater |~ a3| 3
_______________________________________ Redroulaing | ~Freswater | ~ 6%| 3
_______________________________________ Redroulaing | ~Freswater |~ 1se4| 3
Coal RL/FW-1 RecirClIJ_I:(igg with Freshwater
T

Source:  U.S EPA analysis, 2001.

EPA used two economic impact measures for the 83 new electric generators:. (1) the ratio of total annualized compliance costs
to estimated revenues (“ cost-to-revenue ratio”) and (2) the ratio of initial compliance costs to the construction cost of the
plant (“initial cost-to-plant construction cost ratio”).
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7.1.1 Annualized Compliance Cost to Revenue Measure

Calculating the annualized compliance cost to revenue measure requires the following information for each new in-scope
steam el ectric generator:

» total annualized compliance costs and
» estimated annual revenues.

a. Annualized compliance costs

Estimating the ratio of annualized compliance cost to estimated revenues (“ cost-to-revenue ratio”) required discounting
compliance costs that occur in the future and annualizing them over 30 years (the expected useful life of the compliance
equipment).! Chapter 6: Facility Compliance Costs presented EPA’ s methodology for estimating model facility costs and
annualizing them to determine the national cost of the final section 316(b) New Facility Rule. In contrast to the national cost
estimate, which considered all costs incurred during the first 30 years of the rule (i.e., 2001 to 2030), the impact analysis
presented in this chapter considers compliance costsincurred during the first 30 years of each facility' s life.?

EPA estimated annualized compliance costs for the impact analysis by first calculating the present value of the stream of
costs over the first 30 years of each facility’s life, beginning with the year that the costs are incurred. The present value was
determined as of the first year of operation of each facility.® This present value was then annualized over 30 yearsto derive
the constant annual value of the stream of future costs. This calculation used a seven percent discount rate (see formulasin
Chapter 6: Facility Compliance Costs, Section 6.3).

b. Estimated 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

X

where:

Rev, = Annua revenues of model facility x

GenCap, = Generation capacity of model facility x (in MW)
ESF = Projected electricity sales factor (in MWh/MW)
Price = Projected electricity price (in $2000)

Each component of this calculation is further explained below.

< Generating capacity

The generating capacities of the model facilities are the average capacities of the actual facilities upon which the model
facilities are based (57 NEWGen facilities for the six combined-cycle model facilities; 41 existing section 316(b) Industry
Survey facilities for the eight coal model facilities). Chapter 5: Baseline Projections of New Facilities and its appendix
provide more detail on model facility development, including the generating capacity estimate.

1 Annualizing compliance costs over the useful life of the equipment is in accordance with standard Agency practice.

2 Including 30 years of compliance costs for each facility (beginning when the costs are incurred) is a better indicator of potential
facility-level impact than limiting costs to the first 30 years of the rule, which would exclude some out-year costs for facilities constructed
later in the 30-year period.

3 Discounting compliance costs back to the first year of the facility’ s operation as opposed to the first year of the rule will increase
the facility-level annualized cost for al facilities except those that begin operation in the first year.
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< Electricity sales factor

EPA estimated the average amount of electricity sold per MW of generating capacity using forecasts from the Energy
Information Administration’s (EIA) Annual Energy Outlook 2001 (U.S. DOE, 2000a). The calculation was made by dividing
the total projected annual electricity sales between 2001 and 2010 by the total projected capacity over the same time period,
using the following formula

2010
Y, Electricity Sold
_ t=2001
ESF = 2010
Y GenCap
t=2001
where:
ESF = Projected electricity sales factor
Electricity Sold = AEO2001 annual electricity sales forecast (in MWh)
GenCap = AEOQO2001 annual generating capacity forecast (in MW)

t Y ear of forecast (from 2001 to 2010)

EPA developed separate el ectricity sales factors for new coal facilities and new combined-cycle facilities. For coa facilities,
EPA used the national forecast of electricity sales and generating capacity associated with coal energy sources only.
However, electricity sales were not available for combined-cycle technologies. Therefore, EPA used the average electricity
sales and capacity across all energy sources. EPA believes that this average is a reasonable approximation for combined-
cyclefacilities, which are primarily designed to supply peak and intermediate capacity but can also be used to meet basel oad
requirements (U.S. DOE, 2000a, p. 73). They are therefore likely to have dispatch frequencies close to the average for all
facilities*

«» Electricity price

The final component needed to cal culate annual revenuesis the price of electricity. EPA used a national price of generation,
excluding transmission and distribution charges, forecasted by the U.S. Department of Energy’s Policy Office Electricity
Modeling System (POEMS, U.S. DOE 1999). The generation price reflects the amount of revenue plants are likely to receive
in a deregulated electricity market in which transmission and distribution services are separated from the generation function.
POEM S forecasts electricity prices for several years into the future under a reference case and a competitive case. For this
analysis, EPA took the U.S. average of six forecasted prices: the projections for 2005, 2010 and 2015, each under the
reference case and the competitive case (U.S. DOE, 1999).°

4 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 factors may therefore over- or underestimate actual facility sales. The factors would overestimate electricity sales,
and therefore estimated revenues, if the projected new electric generators were dispatched less than the average facility; they would
underestimate sales and revenues if the new facilities were dispatched more than the average.

5 EPA also considered using the EIA’s Annual Energy Outlook 2001 (AEO2001) forecasts, but the available AEO results do not
distinguish the price of generation from the distribution and transmission charges.
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c. Results

Table 7-2 presents the results of the annualized compliance cost to revenue analysis for the 83 new electric generators.
Projected annual facility revenues range from approximately $14 million to $791 million and annualized compliance costs
range from approximately $0.17 million to $19.1 million. The table shows that the cost-to-revenue ratio for the new electric
generators ranges between 0.07 and 5.24 percent. Five of the model facility types which represent nine projected new
facilities have an impact of greater than one percent. Of these nine facilities, three facilities (represented by three model
facility types) have an impact of greater than three percent.

Table 7-2: Annualized Compliance Cost to Revenue Measure for New In-Scope Electric Generators
($2000 millions)

i Steam i ... i Annual i : . ] . i Annualized i No.of
M odel i Electric Elecicity i Electricity i Price Sl ] AOOUENZEY i Compl.Cost/ i New In-
i~ i S Sales : i Annual : Compl. : :
Facility Type i Capacity : ] Sales i ($MWh) 3 ] Annual i  Scope
: : Factor ] i Revenues Cost ] : L
: i (MWh) : : i Revenues : Facilities

CC OT/M-1 4566 | 4709114 | $3262 | $154 i $32 i 201% 5

4566 | 2,234,118 |

4566 i 4703406 |

2,002,373

8121 6803 | 5524323

Coal RIFW-1 173 6,803 1177,021 _ _ _ _
Coal RIFW-2 ¢ 625: 6803 | 4249202 | $3262 | _ _ _
Codl RIFW-3 | 1564 i 6803 | 10641153 | $3262 . . ;
Coal RL/FW-1 : 6600 6803 | 4490156 | $32.62

Source:  U.S DOE 1999; U.S DOE, 2000a; U.S EPA analysis, 2001.

To test the sensitivity of these result to changes in the price of electricity, EPA re-calculated these impacts using the lowest
electricity price of any NERC region projected by POEMS® This price was $25.38. A lower price reduces the annualized
cost because it decreases the value of the energy penalty. However, it also reduces facility revenues. The overall effect isan
increase in the cost-to-revenue ratio. Using thislower price would result in only dlight increases in the cost-to-revenue ratios
for the 83 projected new electric generators: the ratio would range between 0.09 percent and 6.27 percent, compared to 0.07
percent to 5.26 percent using the U.S. average. The number of facilities with impacts of greater than one percent and greater
than three percent would remain the same. Based on this analysis, EPA concludes that the impact results are not very
sensitive to changes in electricity prices and that even if these changes to the price of electricity occurred, compliance with
this regulation is both economically practicable and achievable at the facility-, firm-, industry, and national levels.

& Similar to the main analysis, the price used in this sensitivity analysisis the average of the baseline and competitive cases for 2005,
2010, and 2015.
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7.1.2 Initial Compliance Cost to Plant Construction Cost Measure

Calculating the initial cost-to-plant construction cost ratio requires the following information for each new in-scope steam
electric generator:

» initial compliance costs, and
»  plant construction costs.

a. Initial compliance cost

Initial compliance costs include the compliance costs of the final section 316(b) New Facility Rule that will be incurred
before anew facility can begin operation. These are capita technology costs and initial permit application costs. EPA
assumed that facilities would incur capital costs one year before operation begins. Facilities that choose Track |1 would begin
incurring initial permit application costs three years before the start of operations, and Track | facilities one year before the
start of operations. Since initial compliance costs are incurred at the same time as the plant construction costs, with which
they are compared, it was not necessary to discount these costs or make any other adjustments to them.

b. Plant construction costs

EPA used the Assumptions to the Annual Energy Outlook 2001 (U.S. DOE, 2000b) to estimate the total construction cost of
the new electric generating facilities. Table 43 of the Assumptions presents the cost and performance characteristics of new
generating technologies assumed in EIA’ s electricity forecasts. Technology-specific overnight capital costs were used in the
analysis.” Overnight capital costs are the base costs estimated to build a plant in a hypothetical Middletown, USA. EPA
calculated an average value for the projected new combined-cycle facilities, using the cost per kilowatt for three technologies:
Advanced Gas/Oil Combined-Cycle, Integrated Coal-Gasification Combined-Cycle, and Conventional Gas/Oil Combined-
Cycle. Table 43 presents only one value for coal facilities. The following overnight capital costs were used in the analysis:

»  Average Combined Cycle $796/kW
»  Conventional Pulverized Cod $1,121/kW

EPA adjusted the overnight capital costs to recognize that learning effects may reduce costs over time. Learning parameters
are published in Table 45 of the Assumptions. As with the overnight capital costs, EPA calculated an average value for the
projected new combined-cycle facilities, using the parameters for the three combined-cycle technologies (Advanced Gag/Oil
Combined-Cycle, Integrated Coal-Gasification Combined-Cycle, and Conventional Gas/Oil Combined-Cycle). Table 45
presents only one value for coal facilities. The following parameters were used in the analysis:

» Average Combined Cycle 8.3 percent
»  Conventional Pulverized Coal 5.0 percent

These parameters are the minimum total learning by 2020 and may overstate cost reductions for facilities constructed in the
early years of therule.

" EIA’s overnight capital cost include contingency factors, but exclude regional multipliers and learning effects. Interest charges are
also excluded. These represent costs of new projectsinitiated in 2000. EPA adjusted the overnight capital costs from 1999 to 2000 dollars
using the Engineering News-Record Construction Cost Index. EPA did not make an adjustment for regional multipliers this analysis uses
the U.S. average. No adjustment for interest charges was necessary because the compliance costs, to which the overnight capital costs are
compared, also do not include interest charges. Adjustments for learning effects are discussed below.

7-6



Section 316(b) EEA Chapter 7 for New Facilities Economic Impact Analysis

c. Results

Table 7-3 presents the results of the economic impact analysis for the 83 new electric generators. The table shows that the
initial cost-to-plant construction cost ratio for the new electric generators ranges between 0.03 and 3.45 percent. Four of the
model facility types which represent eight projected new facilities have an impact of greater than one percent. Only one
model facility type, which represents one projected new facility, has an impact of greater than three percent.

Table 7-3: Initial Compliance Cost to Construction Cost Measure for New In Scope Electric Generators

($2000)

Model Facility Esltgi?c ConZ?S(t:tion CTotal Pla_nt Initial Compl. CompI.C(_)st/ No. of New
Type i Capacity | Cost gg;tr(lrjnc,;tlll%n i Cost (mill) i Coni:)l;ctlon ::rz;(:?ﬁct)ipe;

LMW (ekw)° s
ccommi | Me. ST S s@e o 1eme
CCRML G 489 §730 857 9020 i 006% i 5
CCRM2 G 1030 ~ §730 i $752 . %028 004 ~f 1
CCRFW-L & 439 §70 $0 G $21 & 007%
CCRFW-2 & 609 8730 G i w2 i 004%
CC R/IFW-3 1,061 $730 $775 $0.24 0.03%
CodOTRAW | 6. s1065 L w7 w3 s 1
Cod OTFW-2 | 515  S1065 G g9 & $111 i 202%
Cod OTFW-3 © 3564 91065 | $3796 | 365 i 096% i 1 |
CodRM-1 & 812  $1065 i 9865 i $057 i 007% i -
Coal RIFW-1 i 173} $1065 i  $184 i  $018 | 010% 3

$1,065

Coal RL/FW-1 $1,065

& Plant Construction Cost = Overnight Capital Cost * (1- Learning Parameter).

Source:  U.S DOE, 2000b; U.S EPA analysis, 2001.

7.2 NEW MANUFACTURING FACILITIES

EPA projected that 38 new manufacturing facilities in scope of the section 316(b) New Facility Rule will begin commercial
operation within the next 20 years (see Chapter 5: Baseline Projections of New Facilities). The 38 new manufacturing
facilitiesinclude 22 chemical facilities, 10 steel facilities, two aluminum facilities, two paper mills, and two petroleum
refineries.

The discussion in Chapter 5: Baseline Projections of New Facilities explained in detail how EPA developed model
manufacturing facilities for the costing and economic impact analyses. Within each 4-digit SIC code, EPA developed one
mode! facility for each cooling system type/source water body combination with at least one projected new in-scope facility.®

8 The four potential cooling system type/source water body combinations are (1) once-through/freshwater, (2) once-through/marine,
(3) recirculating/freshwater, and (4) recirculating/marine.
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EPA analyzed economic impacts for each of those model facilities.

EPA used annualized compliance costs as a percent of average annual revenues (“ cost-to-revenue ratio”) as a measure of
economic impacts for manufacturing facilities. The comparison of initial compliance costs to plant construction costs used
for electric generators could not be estimated for manufacturing facilities because information on facility construction cost is
not readily available.

7.2.1 Annualized Compliance Cost to Revenue Measure
Estimation of the cost-to-revenue ratio requires the following information for each new in-scope manufacturing facility:

» total annualized compliance cost, and
» estimated annual revenues.

a. Annualized compliance cost

EPA used the same methodol ogy to estimate annualized compliance costs for the projected new manufacturing facilities as
was used for the new electric generators described above: EPA discounted compliance costs that occur in the future and
annualizing them over 30 years (the expected useful life of the compliance equipment). Chapter 6: Facility Compliance
Costs presented EPA’ s methodology for estimating model facility costs and annualizing them to determine the national cost
of the final section 316(b) New Facility Rule. In contrast to the national cost estimate, which considered all costs incurred
during the first 30 years of the rule (i.e., 2001 to 2030), the impact analysis presented in this chapter considers compliance
costsincurred during the first 30 years of each facility’s life.

EPA estimated annualized compliance costs for the impact analysis by first calculating the present value of the stream of
costs over the first 30 years of each facility’ slife. The present value was determined as of the first year of operation of each
facility.® This present value was then annualized over 30 years to derive the constant equivalent annual value of the stream
of future costs. This calculation used a seven percent discount rate (see formulas in Chapter 6: Facility Compliance Costs,
Section 6.3).

% Estimated annual revenues

EPA estimated facility-level revenues for the 38 projected new facilities using information for existing facilitiesin the
relevant industries. The Agency used results from the section 316(b) Detailed Industry Questionnaire: Phase Il Cooling
Water Intake Structures to project revenues, using the following methodol ogy:

» Calculating average revenues: EPA assumed that the financial characteristics of the existing in-scope facilities
would be similar to the projected new facilities. To develop revenues for the model facilities, EPA calculated an
average revenue for all of the existing facilities with the same characteristics as that mode! facility.™

»  Supplement missing data, where necessary: Some of the existing in-scope facilities upon which the model facilities
are based did not report revenues in the detailed industry questionnaire. For these facilities, EPA estimated facility
revenues using firm-level revenues.”? EPA multiplied firm revenues by the ratio of facility employment to firm
employment, making the assumption that revenues per employee would be the same on the facility level as on the
firm level.

? Including 30 years of compliance costs for each facility is a better indicator of potential facility-level impact than limiting costs to
the first 30 years of therule.

10 Discounting compliance costs back to the first year of the facility’ s operation as opposed to the first year of the rule will increase
the facility-level annualized cost for al facilities except those that begin operation in the first year.

1 The same facilities were used to calcul ate the average flows of that model facility.

2 EPA used firm-level revenues from the section 316(b) Industry Survey. For one facility, EPA used Dun and Bradstrest data
because neither facility nor firm revenues were available from the survey (D& B, 2001).

7-8



Section 316(b) EEA Chapter 7 for New Facilities Economic Impact Analysis

Table 7-4 presents the results of the economic impact analysis for the 38 projected new manufacturing facilities. The table
shows that the cost-to-revenue ratio for the 38 facilities ranges between 0.01 percent and 0.50 percent. No facilitiesare
expected to have a cost-to-revenue ratio of greater than one percent. Based on the low values of thisimpact measure, EPA
believes that the economic impacts of the final section 316(b) New Facility Rule on new manufacturing facilities will be
minimal.

Table 7-4: Annualized Compliance Cost to Revenue Measure for New In-Scope Manufacturers
($2000 mill.)

: { source | Total Estimated i Annualized | No. of
Model Facility i SIC | Cooling System { Annualized : Compl. i NewlIn-

f 3 : Water : H Annual :
Type i Code Type Bod Compl. i Revenues | Cost/ i Scope

i i Y Cost* i i Revenues | Facilities
MAN OT/F-2621 i 2621 | OnceThrough | Freshwater i  $0.38 | $234 ioo16% i 2 I
MAN OT/M-2812 | 2812 i Once-Through Marine $1.6 $517 0.30% 1
MAN OT/F-2812 2812 Once-Through Freshwater $0.67 $943 0.07% 1
MAN OT/M-2819 | 2819 i Once-Through Marine $0.45 $226 0.20% 2
MANOT/F-2819 | 2819 i OnceThrough i Freshwater $0.35 $104 0.34% 2
MAN OT/F-2821 i 2821 i OnceThrough | Freshwater i  $0.64 | $483 fooww i 4
MANOT/F-2834 | 2834 i OnceThrough i Freshwater $0.35 $70 0.50% 2
MAN OT/F-2869 2869 Once-Through Freshwater $0.46 $1,045 0.04% 7
MAN RE/F-2869 | 2869 i Recirculating i Freshwater $0.18 $956 0.02% 1
MAN OT/F-2873 | 2873 i OnceThrough i Freshwater $0.42 $111 0.38% 1
MAN RE/F-2873 2873 Recirculating Freshwater $0.21 $415 0.05% 1 I

MANOT/F-2011 i 2911 { OnceThrough | Freshwater i $073 |  $1562 | 005% : 1 I

MANRE/F-2911 | 2911 | Recirculating | Freswater | $0.18 |  $2246 | 001% | 1 I

MANOT/F-3312 | 3312 | OnceThrough

MANRE/F-3312 | 3312 | Recirculating

MAN OT/F-3316 : 3316 | OnceThrough : Freshwater |  $037 $118 L 032% 1

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

MAN RE/F-3316 | 3316 | Recirculaing :

MAN OT/F-3317 i 3317 | OnceThrough i Freshwater i $045 ©  $222 : 020% : 1

MAN RE/F-3317 | 3317 | Recirculating | Freshwater i $018 |  $217 | 008% | 1

MAN RE/F-3353 | 3353 | Recirculating : Freswater |  $018 |  $939 | 002% @ 1
o e A

2 The total annualized compliance costs of all facilities, except the two facilitiesin SIC code 2812, are based on the assumption that
initial permit costs and capital costs are incurred prior to the facility’s operation. The two facilitiesin SIC code 2812, and other
manufacturing facilities projected to begin operation during 2001, 2002, or 2003 would incur part of these costs concurrent with the
first three years of operation.

Source:  U.S EPA analysis, 2001.
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7.3 SUMMARY OF FACILITY-LEVEL IMPACTS

The economic impact analysis for the final section 316(b) New Facility Rule shows that the requirements of this regulation
would have minimal impacts on projected new electric generators and manufacturing facilities. Of the 121 projected
facilities, only nine facilities are expected to incur annualized costs greater than one percent of revenues. Initial compliance
costs compared to the plant construction costs are also expected to be small for electric generators. Table 7-5 summarizes the
results of the impact analysis by industry sector.

Table 7-5: Compliance Costs and Economic Impacts by Sector

N of . Total Annualized Compl. Cost/ Initial Compl._ Cost/
Sector Projected New In oo Annual Revenues i Plant Congtruction Cost
Scope Facilities i LGS i i i
SIC 49 Steam Electric Generating | .. 8 00m i3 00 3P
SIC26PUIp& PR N N 0.16% ..
SIC2BCNOMICAS 22 i 0.02%.....0..020%
SIC29PetroleuM N N 001%...... 0. 00%
S L e 1 005,052

SIC 333/335 Aluminum 2 P 002% i 010%

Total

Source:  U.S EPA analysis, 2001.

To test the sensitivity of these result to the length of the amortization period, EPA re-calculated the impact ratios using a 15-
year amortization period. This 15-year period may more closely reflect the financing terms for some of the new in-scope
facilitiesin the current market, especially for generators operating in deregulated electricity markets. The shorter
amortization period only affectsinitial compliance costs, including capital costs and initial permitting costs. All other
compliance costs are annual costs and are not affected by the amortization period.** Using a 15-year amortization period
would result in two different impact ratio values for each facility during the 30-year analysis period: (1) a higher ratio for the
first 15 years, which reflects full amortization of the capital costs and the initial permitting costs associated with the rule; and
(2) alower ratio which reflects the on-going costs over the second 15 years but does not include any charges for capital costs
and initial permitting. EPA only calculated the first, higher, impact ratio in this sensitivity analysis.

For electric generators, reducing the amortization period to 15 years would result in only slight increases in the cost-to-
revenueratios. The ratio would range between 0.08 percent and 5.73 percent (compared to 0.07 percent to 5.24 percent using
a 30-year amortization period). The number of facilities with impacts of greater than one percent and greater than three
percent would remain the same.** For manufacturing facilities, the change in impacts from reducing the amortization period
to 15 yearswould be equally small. The ratio would range between 0.01 percent and 0.57 percent (compared to 0.01 percent
to 0.50 percent using the 30-year amortization period). No manufacturing facilities are expected to have a cost-to-revenue
ratio of greater than one percent.

3 The only other compliance cost that is not an annual cost is the cost of repermitting. However, this cost is very minor and will not
be incurred until five years after the facility begins operation. EPA does not expect this cost to be included in the initial 15-year loan
arrangement and therefore annualized it over 30 years.

4 The change in amortization period does not affect the initial cost-to-plant construction cost ratio because for this measure,
compliance costs are not discounted and annualized.
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Based on this analysis, EPA concludes that even if some facilities have to finance their debt over a shorter period of time,
compliance with this regulation is both economically practicable and achievable at the facility-, firm-, industry-, and national
levels.

7.4 POTENTIAL FOR FIRM- AND INDUSTRY-LEVEL IMPACTS

The previous section presented EPA’ s estimate of facility-level impacts as aresult of the final section 316(b) New Facility
Rule. Given the low impacts on the facility-level, EPA did not conduct aformal impact analysis at the firm- or industry-
levels. Based on the analysis presented in this chapter, EPA concludes that the final section 316(b) New Facility Rule will
not cause impacts on the firms owning the projected new in-scope facilities or on their industries, for reasons discussed in this
section.

Thefina ruleis expected to increase the cost of the projected new in-scope facilities relative to other new facilities and to
exigting facilities. Annualized compliance costs as a percentage of revenues at the facility-level ranged from 0.07 to 5.24
percent for new electric generators and from 0.01 to 0.50 percent for new manufacturing facilities. Since firm revenues are
always equal to or greater than facility-level revenues, the cost-to-revenueratio at the firm-level cannot be higher than at the
facility-level. In most cases, this ratio would be lower. EPA therefore concluded that significant firm-level impacts asa
result of the final section 316(b) New Facility Rule are unlikely.

A rule that substantially increases the cost of new facilities could present a barrier to new entry, and constrain capacity
growth in the affected industries. Barriersto new entry result in higher product prices in the long run and can retard valuable
technological innovation. EPA concluded that the final ruleis unlikely to discourage new entry, because the compliance
costs associated with the final rule are small compared with the expected revenues of the projected facilities. Also, EPA
expects that facilities will be able to secure financing for the capital costs associated with the rule because these costs
represent such a small percentage of the overall plant construction costs. However, the rule may influence the design of
cooling systems and choice of water sources of new facilities planning to use cooling water.

Given the small number of affected in-scope facilities relative to the size of the affected industries, EPA also concluded that
impacts at the industry-level are very unlikely. The maximum costs incurred in any one year represent a very small
percentage of total industry revenues at the 4-digit SIC level. The rule affects too small a portion of any industry to have
observable impacts at the industry level. EPA therefore does not expect any impacts on industry productivity, competition,
prices, output, foreign trade, or employment. EPA concluded that a detailed market analysisis not required for any of the
affected industries, given the screening analysis results.

7.5 ADDITIONAL FACILITY ANALYSES

EPA also estimated economic impacts for the six additional facilities costed in Section 6.4 of Chapter 6: Facility Compliance
Costs. These six facilities include two large nuclear facilities (one with a once-through system and one arecirculating system
in the baseline) and four coal facilitiesinstalling concrete cooling towers instead of redwood.
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Table 7-6 presents the six facilities, for which EPA conducted additional facility analyses, their cooling system type, the type
of water body from which they withdraw cooling water, and their estimated capacity.

Table 7-6: Characteristics of Six Additional Facilities

Model Facility Type Cooling System Type Sour ce Water Body Capacity (MW)

Nuclear-1 Recirculating Marine 2,708
Nuclear-2 Once-Through Marine 2,666
Coal OT/FW-1 Once-Through Freshwater 63

Coal RL/FW-1 | Recirculating with Lake '

Source:  U.S EPA analysis, 2001.

EPA used the same two economic impact measures for the six additional facility analyses as were used for the 83 projected
new electric generators discussed in Section 7.1 above: (1) the ratio of total annualized compliance costs to estimated
revenues (“ cost-to-revenue ratio”) and (2) the ratio of initial compliance costs to the construction cost of the plant (“initia
cost-to-plant construction cost ratio”).

7.5.1 Annualized Compliance Cost to Revenue Measure

Calculating the cost-to-revenue ratio requires total annualized compliance costs and estimated annual revenues for each of the
six additional facilities. The same methodology described in Section 7.1.1 above was used to calculate annualized
compliance costs and annual revenues for these six facilities.

Chapter 6: Facility Compliance Costs (Section 6.4) presents facility unit costs for each of the six facilities. EPA estimated
annualized compliance costs for the impact analysis by first calculating the present value of the stream of costs over the first
30 years of each facility’slife. The present value was determined as of the first year of operation of each facility. This
present value was then annualized over 30 years to derive the constant equivalent annual value of the stream of future costs.
This calculation used a seven percent discount rate (see formulas in Chapter 6: Facility Compliance Costs, Section 6.3).

EPA estimated expected annual revenues by making assumptions about future electricity sales for each facility. Expected
annual revenues are calculated by multiplying generation capacity by an electricity sales factor and the electricity price. EPA
estimated the average amount of electricity sold per MW of generating capacity using forecasts from EIA’s Annual Energy
Outlook 2001 (U.S. DOE, 2000a). EPA used the national forecast of electricity sales and generating capacity associated with
advanced nuclear facilities to estimate an electricity sales factor for the two nuclear facilities. For the coal facilities, EPA
used the same estimates as were used for the model new coal facilities presented in section 7.1.1. EPA aso used the same
price forecasts presented in section 7.1.1.
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Table 7-7 presents the results of the annualized compliance cost to revenue analysis for the six facilities. The table shows that
the cost-to-revenue ratios for the recircul ating and once-through nuclear facilities are 0.1 percent and 4.3 percent,
respectively. The cost-to-revenue ratios are almost identical whether the coal facilitiesinstall concrete or redwood cooling
towers, with impacts ranging from 2.4 percent to 5.3 percent for concrete towers and 2.4 to 5.2 percent for redwood towers.

Table 7-7: Annualized Compliance Cost to Revenue Measure for Six Additional Facilities
($2000 millions)
Steam - Annual . : Annualized
M odel Electric i Sl lely ! Electricity i Price i Eellziz Hirtielizes i Compl. Cost/
o L Sales : i Annual i Compl.
Facility Type | Capacity : Factor | Sales i ($MWh) i Revenues | Cost Annual
MW) i i (Mwh) Revenues
Nuclear-1 2708 i 7,616 | 20624616 i $3262 i $673 |  $04 i  01%
Nuclear-2 2666 i 7,616 i 20304736 $3262 i $662 | $282 i  43%
Coal OT/FW-1 63 6,803 428,284 $32.62 $14 | $07 | 53%
Coal OT/FW-2 515 6,803 3503722 | $32.62 $114 | $38 | 34%
Coal OT/FW-3 3564 | 6803 | 2424659 i $32.62 $791 $19.2 2.4%
Coal RL/FW-1 660 0 6803 | 4490156 | $3262 | $146 i  $48 | 33%
AN

Source:  U.S DOE 1999; U.S DOE, 2000a; U.S EPA analysis, 2001.

7.5.2 Initial Compliance Cost to Plant Construction Cost Measure

Calculating the initial cost-to-plant construction cost ratio requiresinitial compliance costs and plant construction costs for
each of the six facilities. The same methodology and data sources as described in section 7.1.2 above were used to calculate
initial compliance costs and plant construction costs for the two nuclear facilities. The four coal facilities have the same
characteristics as the coal model new facilities described in section 7.1.2.

The overnight cost and the learning parameter for associated with advanced nuclear facilities are:

»  Overnight cost $2,246/kW
»  Learning parameter 10.0 percent
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Table 7-8 presents the results of the economic impact analysisfor the six facilities. The table shows that the initial cost-to-
plant construction cost ratio for the recirculating and once-through nuclear facilities are 0.04 percent and 3.8 percent,
respectively. Theinitial cost-to-plant construction cost ratio are slightly higher for the coal facilitiesinstalling concrete
cooling towers with impacts ranging from 1.4 percent to 4.6 percent compared to impacts ranging from 0.96 percent to 3.5
percent when installing redwood cooling towers.

Table 7-8: Initial Compliance Cost to Construction Cost Measure for Six Additional Facilities ($2000)
- i . Plant ] Total Plant . H
Type | Capaoty Gawy | Cnsruction ot Constction et 68 (Y cond i Cos
Nt 2108 s0m . wm w4 oomh
Nuclear-2 2,666 $2,021 $5,390 $204.1 3.79%
e I G SIS S8 e
Cod OTIPW-2 & 515 $1065 $49 i WSS 290% ..
CodOTIWS | 386 SO L STB IS L%
Coa RLIFW-1 660 | $1,065 $703 $20.4 2.90%

& Plant Construction Cost = Overnight Capital Cost * (1- Learning Parameter).

Source:  U.S DOE, 2000b; U.S EPA analysis, 2001.
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Regulatory Flexibility Act, 5 U.S.C. § 605(b)).

For the purposes of assessing the impacts of the section
316(b) New Facility Rule on small entities, EPA has
defined small entity as: (1) a small business according to the Small Business Administration (SBA) size standards; (2) asmall
governmental jurisdiction that is a government of acity, county, town, school district, or special district with a population of
less than 50,000; and (3) asmall organization that is a not-for-profit enterprise that is independently owned and operated and
isnot dominant initsfield. The SBA defines small businesses based on Standard Industrial Classification (SIC) codes and
size standards expressed by the number of employees, annual receipts, or electric output (13 CFR §121.20). The small entity
determination is made at the level of the parent entity.

To evaluate the potential impact of this rule on small entities, EPA determined which of the projected new in-scope facilities
would be owned by asmall entity. EPA used a“salestest” to determine the potential severity of economic impact on electric
generators and manufacturing facilities owned by small entities. The test calculates annualized compliance cost as a
percentage of total salesrevenues. This analysis conducts the sales test at the facility-level .
EPA’s analysis showed that this regulation will not have a significant economic impact on a substantial number of small
entities (SISNOSE). Thisfinding is based on the limited number of small entities expected to incur compliance costs and the
insignificant magnitude of compliance costs as a percentage of sales revenues.
The remainder of this chapter is organized as follows:

»  Section 8.1 presents EPA’s analysis of the entity size of the 121 projected new in-scope facilities.

»  Section 8.2 presents the sales tests for all facilities owned by small entities.

»  Section 8.3 summarizes the results of the RFA analysis.

! The salestest is equivalent to the cost-to-revenue measure described in Chapter 7: Economic Impact Analysis.
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8.1 NUMBER OF NEW IN-SCOPE FACILITIES OWNED BY SMALL ENTITIES

EPA’ s baseline projection of new facilities identified 83 new electric generators and 38 new manufacturing facilities expected
to incur costs under the final section 316(b) New Facility Rule (see Chapter 5: Baseline Projections of New Facilities). This
section discusses the parent size analysis of new combined-cycle facilities, new coal facilities, and new manufacturing
facilities separately.

8.1.1. Combined-Cycle Facilities

The small entity determination for new in-scope combined-cycle facilities was conducted in two steps:

»  Determine the small entity status of the 57 in-scope NEWGen facilities.
»  Extrapolate small entity information from the 57 in-scope NEWGen facilities to the 69 projected new in-scope
facilities.

a. Small entity status of the 57 in-scope NEWGen facilities

EPA used the NEWGen database to identify the parent entities of the 57 in-scope NEWGen facilities. Severa of these
facilities are owned by more than one entity. For these facilities, EPA identified the entity that owns the largest sharein the
facility (the “majority owner”). Six of the 57 facilities have more than one mgjority owner. In addition, several entities own
more than one of the 57 in-scope NEWGen facilities. In total, 38 entities own amajority sharein at least one of the 57
facilities.

Table 8-1 shows that all but two parent entities are private businesses. One entity is a municipal marketing authority and one
is astate government. For the purposes of the RFA analysis, states and tribal governments are not small governments (U.S.
EPA, 1999). Table 8-1 also shows the SIC codes of each entity, where available, and the SBA standard for each SIC code (in
terms of employment, sales revenues, or MWh output). The table then compares the SBA standard with the entity’s
economic data. The final column lists each entity’s size.

EPA used the Dun & Bradstreet (D& B) database to obtain the parent entities' SIC codes, employment, and revenues. For
entitiesin SIC code 4911, EPA used the Energy Information Administration (EIA) Form 861 database to determine electric
output. Where the SIC code, the relevant employment or revenue data, or the electric output from Form EIA-861 was not
available, EPA determined the entity size based on the projected future electricity generation of new facilities owned by each
entity. EPA used the generating capacity of each new facility owned by the entities (adjusted by the entities’ share of
ownership) and multiplied it by the national capacity utilization forecast for combined-cycle facilities (see Chapter 7:
Economic Impact Analysis, Section 7.1.1 for adescription of the Projected electricity sales factor used to forecast
generation).?

Table 8-1 shows that of the 38 entities with majority ownership in at least one in-scope NEWGen facility, only seven are
estimated to be small. These seven small entities are highlighted in bold font.

2 EPA estimated future generation solely based on the planned future facilities listed in the NEWGen database. Of the NEWGen
facilities, EPA only included the 199 combined-cycle facilities for which cooling water information was available, because these facilities
are more likely to be built than facilities about which permitting authorities had no information. EPA did not take into account existing
facilities that will continue to operate or new facilities other than the 199 combined-cycle ones. This approach could overstate the number
of small entities, to the extent that some entities would in fact be classified as large based on the size of their existing facilities or their
future facilities that are not combined-cycle. On the other hand, some entitiesidentified as large could in fact turn out to be small if they
have little or no existing capacity and some of their projected capacity is not in fact built. While further research could therefore change
the classification of individual facilities, EPA does not expect that the number of small entitiesislikely to be larger than estimated here. It
should also be noted that the entity size of none of the higher cost facilities (i.e., facilities with a once-through baseline system) is based on
projected future generation.
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Table 8-1: Entities with Majority Ownership in at Least One In-Scope NEWGen Facility

Name of Entity Type SIC Code SBASS;?]?j“aEmIty Entity Value? E;tzléy

ABB Energy Ventures, Inc, i PrivateBusiness i 3612 i 750Emp. i  20000Emp. i Large |
American Electric Power Co., Inc.  ©  PrivateBusiness : 4911 i 4MillionMWh : 154683011 MWh : Large |
Besicorp Group,Inc. | _PrivateBusiness | Unknown | Unknown i 1124479MWh i Small i
CalpineCorp. ...  PrivateBusiness @ . 4911 i 4 MillionMWh ¢ 112,462,099 MWh : Large |
Cogentrix Energy,Inc. i  PrivateBusiness @ 4911 @ 4MillionMWh : 32915807 MWh : Large |
Consolidated Edison, Inc. ¢ PrivateBusiness i 4911 i 4MillionMWh : 32630506 MWh : Large |
Constellation Energy Group, Inc®  ©  PrivateBusiness : . 4911 G 4MillionMWh : 34048817 MWh  Large |
Dominion Resources, Inc. i PrivateBusiness {4911 4MillionMWh | 75568214MWh : Lage [l
Dow Chemical Co. ! PrivateBusiness i 2821 i 750 Emp. {  BO,000Emp. | Large

Dynegy,Inc. o ...i PrivateBusness : 4924 i ~ 500Emp. i  5778Emp. i Large |
ElPasoEnergyCorp. i PrivaleBusiness i 4922 $5MillionRev. | $21,950000000 : Lage M
Empire StateNewsprint ¢ PrivateBusiness | Unknown | Unknown i 1124479MWh : Small i
Energetix ... PrvateBusness | 4911 i 4MillionMWh i 8790347 Mwh | Large i
Entergy Corp.” : PrivateBusiness i 4911 i 4MillionMWh : 128719019 MWh  Large |
ExelonCorp” i PrivateBusness : Unknown i | Unknown  : 50165283MWh : k?.rg_e___l
Genpower .. PivateBusness i 4911 i 4MillionMWh { 7881,630MWh : Lage M
GenTex Power Corporation : PrivateBusiness i Unknown : ~ Unknown i 1141603MWh i Small |
__________________________________________________________________________________________________________________ Unknown :  Unknown 5:.9’4‘.%.95.5..“/!%..___.___k_e_l_rg_e___l
McCorkell & Associates i PrivateBusiness { Unknown Unknown i 2,739,848 MWh i Small

MidAmerican Energy Holdings Co. Private Business 4911 i AMillionMWh i 4,964,149 MWh | Large

i Municipal Marketing

Municipal Electric Authority of Georgia Authority 9631 n/a 10,699,564 MWh Large
Newport Generation i PrivateBusiness | Unknown :  Unknown i 7306262Mwh | Large |
PG&ECorp. i PrivateBusiness i 4911 i 4MillionMWh @ 70,297,085MWh : Large |
Power DevelopmentCo. : PrivateBusiness i Unknown : ~ Unknown i 1242065MWh i Small |
Power ResourceGroup i PrivateBusiness i 8748 $5MillionRev. i  $13,000000 i Large |
PPG Industries,Inc. i PrivateBusiness i 2851 i ~ 500Emp. i  35600Emp. i Large |

Public Service Enterprise Group, Inc. Private Business 4911 i A4MilionMWh i 11,070,586 MWh | Large

Smith Cogeneration, Inc. i PrivateBusiness 4911 i 4 MillionMWh { 2,739,848 MWh ESmaIII

PPL Corp. Private Business i Unknown Unknown i 8,950,171 MWh §Large|

TECO Energy, Inc. {  PrivateBusiness i 4911 i 4MillionMWh 17,965,152 MWh

Tenaska, Inc. Private Business i Unknown Unknown 20,073,956 MWh

Tractebel Power, Inc. . .....i. . PriveeBusiness | . 04 S00EmD. i S15Emp. ..i.Lage |
WestlakeEnergy . i PrivateBusness : Unknown :  Unknown  : 2374535MWh : Small |
Wisconsin Energy Corp.” Private Business 4911 4 Million MWh 29,608,736 MWh

Private Business 4 Million MWh 8.684.223 MWh

& The values presented in italics are based on the projected future generation of new facilities owned by the entity.
® The electric output for these entities is the output of the regulated utility companies each entity owns. The numbers ignore
unregulated generating plants and may therefore understate total electric output at the holding company level.

Source: D&B Database, 2001; U.S. DOE, 1999; RDI, 2001.
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The seven small entities identified in Table 8-1 own six of the 57 in-scope NEWGen facilities. Table 8-2 below presents the
seven entities, the six in-scope facilities they own, and their ownership share in the facilities. The table also presents the
facilities' cooling system type, cooling water source, capacity, and the model facility type that represents them (see Chapter
5: Baseline Projection of New Facilities for a detailed discussion of how EPA developed model facilities for the economic
analysis).

The table shows that al six new in-scope NEWGen combined-cycle facilities owned by a small entity withdraw from a
freshwater body. Five of the six facilities have arecirculating system, and one has an unknown system type. Four of the six
facilities have relatively small generating capacities (550 MW or less), one has a medium capacity (600 MW), and one has a
relatively large capacity (1,200 MW).

Table 8-2: In-Scope NEWGen Facilities Owned by Small Entities
. Sharein - Cooling System Water Capacity Model Facility

Name of Entity Facility Name of Facility 5 Type { Body Type | (nMW) | Type
Besicorp Group, Inc. 50% !
s ———————— Elrgzlreri?fe Recirculating i Freshwater 493 i CCRFW-1
Empire State Newsprint | 50% s : : : :

GenTex Eower 50% Lost Pines| Recirculating Freshwater 500 CC R/IFW-1
Corporation : : H H H

McCorkell & . 5oy | Kiamichi Energy Unknown® | Freshwater | 1,200 | CCRIFW-3
Associates : Facility : : i

Power Development 50% | Meriden Power Redirculating | Freshwater 544 CC RIFW-1
o COgEION, 1 g009 | FEDPOORENEY L Regirculating | Frewater | 600 CC RIFW-2

@ Based on its generating capacity of 1,200 MW and its reported design intake flow of 15.5 MGD, EPA assumed that this facility will
operate arecirculating system.

Source:  RDI, 2001; U.S EPA analysis, 2001.

b. Extrapolation to the 69 projected new facilities

EPA’s new facility forecast projected that 69 new in-scope combined-cycle facilities will begin operation between 2001 and
2020. Chapter 5: Baseline Projection of New Facilities presented the six model facility types that represent these 69 facilities
for the costing and economic impact analyses. Table 8-3 below shows these six model facility types, the number of in-scope
NEWGen facilities upon which the model facilities are based (by entity size), and the total projected number of new in-scope
combined-cycle facilities (by entity size).

EPA estimated the entity size of the 69 new in-scope combined-cycle facilities based on the assumption that the share of al
new facilities owned by a small entity is the same as the share of the 57 in-scope NEWGen facilities owned by asmall entity.?
This analysis was conducted at the model facility level. For example, of the 15 NEWGen recirculating/freshwater facilities
with relatively small capacities (model facility type CC R/FW-1), 11 are owned by alarge entity (73 percent) and four are
owned by asmall entity (27 percent). Applying these percentages to the 18 projected new facilities of that model type results
in 13 facilities owned by alarge entity and five facilities owned by a small entity. The same methodology was used for the
other model facility types.

3 This assumption is consistent with the model facility approach explained in Chapter 5: Baseline Projection of New Facilities and
used in the costing and economic impact analyses. The model facility approach assumes that the characteristics of the projected new
facilities are the same as those of the “actual” facilities analyzed in support of this regulation.

8-4



Section 316(b) EA Chapter 8 for New Facilities Regulatory Flexibility Analysis

EPA projects that seven of the 69 projected new in-scope combined-cycle facilities (or 10.1 percent) will be owned by a small
entity.*

Table 8-3: Combined-Cycle Model Facilities by Parent Entity Size
' ' Number of In-Scope Number of Projected New

cource | Seam L et reralaiiics )

Model i Cooling i Electric ’ : i :
- : i Water : Potentially : ]

Facility Type | System Type ‘: Bod i Capacity Large 5 Small 5 :

: = Yo i (MW) e, IR T A Total | Large : Small I
CCOT/M-1 | OnceThrough i Marine 1,031
CCR/M-1 Recirculating Marine 489
CCR/IM-2 Recirculating Marine 1,030
CC R/IFW-1 Recirculating Freshwater 439
CC R/IFW-2 Recirculating Freshwater 699
CCRIFW-3 | Recirculating i Freshwater i 1,061
Total Combined-Cche

Source:  U.S EPA analysis, 2001.

8.1.2 Coal Facilities

The small entity determination for new in-scope coal facilities was conducted using the same two steps as the analysis for
combined-cycle facilities:

» Determine the small entity status of the 41 existing in-scope coal facilitiesidentified in the section 316(b) Industry
Survey.

»  Extrapolate small entity information from the 41 existing in-scope facilities to the 14 projected new in-scope
facilities.

a. Small entity status of the 41 existing in-scope coal facilities

EPA used publicly available information as well as the section 316(b) Industry Survey to identify the parent entities of the 41
existing in-scope coal facilities. EPA analyzed facilities owned by utilities and nonutilities separately, because different data
are publicly available for the two types of electric generators.

< Utilities

Twenty-nine of the 41 facilities are owned by utilities. These 29 facilities are owned by 26 entities. For facilities owned by
investor-owned utilities, cooperatives, or municipal marketing authorities, EPA applied the SBA size standard for SIC code
4911 (4 million MWh of electric output). EPA obtained this information from the 1999 Form EIA-861. For facilities owned
by a municipality, EPA used the size standard for government entities (population of 50,000). In addition, EPA determined
that one of the 29 utility plants has recently been sold to anonutility. The small entity determination for this firm was also
based on the 4 million MWh threshold. As stated previously, states and tribal governments are not considered small
governments for the purposes of the RFA analysis.

Table 8-4 presents the 26 entities that own one or more of the 29 existing in-scope coal facilities. The table also shows the
type of each entity and the applicable SBA standard (in terms of MWh output or population), and compares the SBA standard

4 This estimate is consistent with the percentage of NEWGen facilities owned by a small entity (six out of 57, or 10.5 percent).
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with the entity’ s economic data. The final column lists each entity’ssize. Theresultsin Table 8-4 show that of the 26
entities that own at least one of the 29 coal facilities, only oneis estimated to be small. This entity is highlighted in bold font.

Table 8-4: Entities Owning at Least One Existing In-Scope Coal Facility (Utilities)

{ SBA Small Entity |
: Standard

Entity

Name of Entity Type Entity Value Size

AES Corporation Private Utility Company ill. 140,000,000 MWh

Otter Tail Power Co. Investor-owned Utility f 4Amill.MWh i 4,616,370MWh i large

Reliant Energy HL& P Investor-owned Utility i 4Amill. MWh 72,106,898 MWh i

West Texas Utilities Co. Investor-owned UtiIit¥ P 4mill.MWh i 7,621,638 MWh '

& The electric output for thisfirm is the output of the regulated utility companies the firm owns. The numbers ignore unregulated
generating plants and may therefore understate total electric output at the holding company level.
P This entity might not be classified as small if evaluated on a population served basis.

Source: U.S EPA, 2000; U.S DOE, 1999; U.S. Census Bureau, 2001.

The small entity identified in Table 8-4 above owns one of the 29 existing in-scope coal utility plants. Thisfacility operates a
recirculating system with alake, withdraws water from a freshwater body, and has a generating capacity of 444 MW. Table
8-5 presents the characteristics of this facility and the model facility type that represents the facility.
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Table 8-5: In-Scope Coal Facilities (Utilities) Owned by Small Entities

Cooling System Water Body Capacity (in Model Facility

Name of Entity Name of Facility Type ! Type : MW) : Type

Texas Municipal Power : Gibbons Creek i Recirculating with
Agency H : Lake

.
Source:  U.S EPA, 2000; U.S. DOE, 1999; U.S EPA analysis, 2001.

Freswater { 444 | Coa RL/FW-1

< Nonutilities

The remaining 12 existing in-scope coal facilities are owned by anonutility. EPA used data from the section 316(b) Industry
Survey and from the D& B database to determine the size of the entities owning these 12 facilities. Since the survey data are
confidential, this chapter only presents a summary of the entity size determination conducted for this analysis.

For each of the entities that own one of the 12 nonutilities, EPA determined the SIC code, the SBA small entity standard, and
the economic information with which the SBA standard is compared. Table 8-5 below shows the distribution of the 12
facilities by their entity’s SIC code and size. The table shows that two of the 12 nonutilities are owned by a small entity.

Table 8-6: Entities Owning at Least One Existing In-Scope Coal Facility (Nonutilities)
i Existing I n-Scope Facilities
Entity SIC Code P SBASMALENLILY e R S S 0
i Standard : Total : Small : Large I

$17,000,000

$9,000,000

Source:  U.S SBA, 2000; U.S EPA analysis, 2001.

The two small entitiesidentified in Table 8-6 above each own one of the 12 existing in-scope coa nonutility plants. Both
operate arecirculating system, withdraw water from a freshwater body, and have a generating capacity of less than 450 MW.
Table 8-7 presents the characteristics of these two facilities and the model facility type that represents them.

Table 8-7: In-Scope Coal Facilities (Nonutilities) Owned by Small Entities

Cooling System Type Water Body Type Capacity (in MW) Model Facility Type I

Recirculating Freshwater <450 Coal RIFW-1

Recirculating Freshwater <450 Coal R/FW-1 I
T

Source:  U.S EPA, 2000; U.S EPA analysis, 2001.

b. Extrapolation to the 14 projected new facilities

EPA’s new facility forecast projected that 14 new in-scope coal facilities will begin operation between 2001 and 2020.
Chapter 5: Baseline Projection of New Facilities presented the eight model facility types that represent these 14 facilities for
the costing and economic impact analyses. Table 8-8 below shows these eight model facility types, the number of existing in-
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scope coal facilities upon which the model facilities are based (by entity size), and the total projected number of new in-scope
coal facilities (by entity size).

EPA estimated the entity size of the 14 new in-scope coal facilities based on the assumption that the share of all new facilities
owned by asmall entity isthe same as the share of the 41 existing coal facilities owned by a small entity.® This analysis was
conducted at the model facility level. For example, of the 10 existing recirculating/freshwater facilities with relatively small
capacities (model facility type Coal R/FW-1), eight are owned by alarge entity (80 percent) and two are owned by a small
entity (20 percent). Applying these percentages to the three projected new facilities of that model type results in two facilities
owned by alarge entity and one facility owned by a small entity. The same methodology was used for the other model
facility types.

EPA projects that one of the 14 projected new in-scope coal facilities (or 7.1 percent) will be owned by asmall entity.®

Table 8-8: Coal Model Facilities by Parent Entity Size
' ' Number of Existing I n-Scope Coal Number of Projected New
i : i Steam Facilities In-Scope Facilities
] Source ! P R I N
Model : Cooling : i Electric : . : :
- i i Water . i Potentially : ]
Facility Type | System Type i Bod : Capacity Large : Small : :
g y (MW) [ S WO Lo T Total i Large | Small
# i ow io# i % 5 5
Coal OT/FW-1 i Once-Through | Freshwater 63| 3 i 100% i O 0% 1 1 0
Coal OT/FW-2 i Once-Through | Freshwater 515 5 0% i 0 0% 1 1 0
Coal OT/FW-3 i Once-Through | Freshwater 3564 | 1 100% 0 0% 1 1 0
Cod RIM-1 i Recirculating Marine 812 3 100% 0 0% 1 1 0
Coal RIFW-1 | Recirculating | Freshwater i 73| 8 80% 2 20% 3 2 1
Coal RIFW-2 | Recirculating | Freshwater i 65| 7 i 100% i 0 0% 3 3 0
Coal RIFW-3 | Recirculating | Freshwater i 1564 | 8 | 100% i 0 | 0% 3 i 3 i o0
Coal RL/FW-1 | REMCUAING & ooty 60| 3 | oTH% i 1 i 2% | 1 1 0
i with Lake
Total Coal

Source:  U.S EPA analysis, 2001.

5 This assumption is consistent with the model facility approach explained in Chapter 5: Baseline Projection of New Facilities and
used in the costing and economic impact analyses. The model facility approach assumes that the characteristics of the projected new
facilities are the same as those of the “actual” facilities analyzed in support of this regulation.

 This estimate is consistent with the percentage of existing in-scope coal facilities owned by a small entity (three out of 41, or 7.3
percent).
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8.1.3 Manufacturing Facilities

The small entity determination for new in-scope manufacturing facilities was conducted using the same two steps as the
analyses for combined-cycle and coal facilities:

» Determine the small entity status of the existing in-scope manufacturing facilities identified in the section 316(b)
Industry Survey.
» Extrapolate small entity information from the existing in-scope facilities to the 38 projected new in-scope facilities.

a. Small entity status of the existing in-scope manufacturing facilities

EPA used data from the section 316(b) Industry Survey and from the D& B database to determine the size of the entities
owning the existing in-scope manufacturing facilities. Since the survey data are confidential, this chapter only presents a
summary of the entity size determination conducted for this analysis.

Table 8-9 shows each of the 4-digit SIC codes in which EPA projected a new in-scope manufacturing facility, the SIC
description, and the SBA standard for each SIC code. The SBA standards for manufacturers are based on firm employment.
To determineif afacility is owned by asmall entity, EPA compared each facility’s parent firm employment to its
corresponding SBA threshold presented in table 8-9.

Table 8-9: SBA Thresholds for Manufacturing SIC Codes with New Facilities

SIC Code SIC Code Description ggﬁ d%a?c?l(lEEn:gltgyizsi
2621 Paper Mills 750
2812 { Alkalies and Chlorine ‘ 1,000
2819 Industrial Inorganic Chemicals, N.E.C. 1,000

Plastics Materials, Synthetic Resins, and Nonvulcanizable

2821 Elastomers : 70
2834 { Pharmaceutical Preparations ‘ 750
2869 { Industrial Organic Chemicals, N.E.C. ‘ 1,000
2873 { Nitrogenous Fertilizers ‘ 1,000
2911 ] Petroleum Refining i 1,500
3312 gt()elﬁ r:lg;/(lzzli(lsl,sBlast Furnaces (Including Coke Ovens), and 1,000
3316 { Cold-Rolled Steel Sheet, Strip, and Bars ‘ 1,000
3317 ] Steel Pipe and Tubes i 1,000
3353 i Aluminum Sheet, Plate, and Foil 750

Source: U.S SBA, 2000.

b. Extrapolation to the 38 projected new facilities

EPA’s new facility forecast projected that 38 new in-scope manufacturing facilities will begin operation between 2001 and
2020. Chapter 5: Baseline Projection of New Facilities presented the 21 model facility types that represent these 38 facilities
for the costing and economic impact analyses. Table 8-10 below shows these 21 model facility types, the number of existing
in-scope facilities upon which the model facilities are based (by firm size), and the total projected number of new in-scope
manufacturing facilities (by firm size).
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EPA estimated the firm size of the new in-scope manufacturing facilities based on the assumption that the share of al new
facilities owned by asmall firm is the same as the share of the existing facilities owned by asmall firm.” This analysis was
conducted at the model facility level. For example, of the 34 once-through/freshwater facilitiesin SIC 2869, 30 are owned by
alargefirm (88 percent) and four are owned by asmall firm (12 percent). Applying these percentages to the seven projected
new facilities of that model type resultsin six facilities owned by alarge firm and one facility owned by a small firm. The
same methodology was used for the other model facility types.

EPA projects that three of the 38 projected new in-scope manufacturing facilities (or 7.9 percent) will be owned by a small
entity.® The three facilities owned by a small entity are expected to operate in the following industries: Industrial Organic
Chemicals, N.E.C. (SIC code 2869); Steel Works, Blast Furnaces (Including Coke Ovens), and Rolling Mills (SIC code
3312); and Cold-Rolled Steel Sheet, Strip, and Bars (SIC code 3316).

" This assumption is consistent with the model facility approach explained in Chapter 5: Baseline Projection of New Facilities and
used in the costing and economic impact analyses. The model facility approach assumes that the characteristics of the projected new
facilities are the same as those of the “actual” facilities analyzed in support of this regulation.

8 This estimate is consistent with the percentage of existing in-scope manufacturing facilities owned by a small entity (19 out of 230,
or 8.3 percent).
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Table 8-10: Manufacturing Model Facilities by Parent Firm Size

Number of Projected

Number of Actual In-Scope Facilities New Eacilities

Model Facility | SIC i Cooling System Type/
Type i Code i Source Water Body

MAN OT/F-2621 2621 | Once-Through/ Freshwater

MAN OT/M-2812 2812 | Once-Through/ Marine

MAN OT/M-2819 : : Once-Through / Marine

MAN OT/F-2819 2819 : Once-Through / Freshwater

MAN OT/F-2821 Once-Through / Freshwater

MAN OT/F-2834 i Once-Through / Freshwater

MAN OT/F-2869 : 2869 : OnceThrough/ Freshwater

MAN RE/F-2869 i Recirculating / Freshwater

MAN OT/F-2873 | 2873 i Once-Through/ Freshwater

MAN RE/F-2873 i Recirculating / Freshwater

MAN RE/F-3312 ! Recirculating / Freshwater

MAN OT/F-3316 Once-Through / Freshwater

MAN RE/F-3316 Recirculating / Freshwater

MAN OT/F-3317 i Once-Through / Freshwater

MAN RE/F-3317 | 3317 | Recirculating/ Freshwater

MAN OT/F-3353 i Once-Through / Freshwater

MAN RE/F-3353 | 3353 | Recirculating/ Freshwater

Total Manufacturers

Source:  U.S EPA, 2000; U.S. EPA analysis, 2001.

8.2 SALES TEST FOR FACILITIES OWNED BY SMALL ENTITIES

Each of the eleven projected new in-scope facilities owned by a small parent entity was further analyzed to evaluate the
economic impact of thisregulation. The analysisis based on the ratio of estimated annualized compliance costs to estimated
annual revenues. Sales revenues required for the sales test were not available for al parent entities, so EPA could not
evaluate the economic impact of the rule directly on the parent small entities. Instead, EPA assessed economic impact at the
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facility level.® EPA concluded that, in all cases, facility revenues are equal to or smaller than the parent entity revenues.
Therefore, this approach will overstate the economic impact of this rule on the parent small entity.*°

Table 8-11 lists each model facility type with at least one projected new facility owned by a small entity, the number of
projected new facilities, estimated annual revenues, estimated annual compliance costs, and the ratio of estimated annual
compliance costs to estimated annual revenues. The table shows that there are seven model types with projected facilities
owned by asmall entity. These seven model types represent 11 new facilities.

Table 8-11: Economic Impact Condition of Projected New Small Facilities
Number of Facility Information
Number of : O
- i Projected New . : . ]
Model Facility i Actualln- - oo o neq | Estimated Annual i  Estimated Annual  : Ann. Compl.
i Scope Facilities ! PO Revenues § Compliance Cost i Cost/ Ann.
i ¢ by Small Entities : ; : . i
: : ($2000; mill.)  : (%$2000; mill.) :  Revenues
CC RIFW-1 4 5 $65 ' $0.17 P 0.26%
CC R/IFW-2 1 1 $104 $0.17 : 0.17%
CC R/IFW-3 1 1 $158 $0.18 : 0.11%
Coa R/FW-1 2 1 $38 $0.17 0.44%
MAN OT/F-2869 i 4 1 1,045 $0.46 0.04%
MAN OT/F-3312 i 6 1 $1,076 $0.82 : 0.08%
MAN RE/F-3316 | 3 1 $362 $0.19 P 0.05%
Total 21 11 : : '

Source:  U.S EPA analysis, 2001.

Table 8-11 shows that the ratio of estimated annual compliance costs to estimated annual revenues for the 11 in-scope
facilities owned by a small entity ranges from 0.04 percent to 0.44 percent. None of these facilities is expected to incur
compliance costs in excess of one percent of revenues. Based on this analysis EPA determined that the parent small entities
in the analyzed industries will not experience significant impacts as aresult of complying with thisrule.

In developing model facilities, EPA estimated compliance costs and revenues based on an average facility size. These
averages may not reflect the true effects of the final rule on facilities owned by small entities. To test the sensitivity of the
model facility approach used in this analysis, EPA also analyzed data for the actual facilities owned by small entities
(NEWGen facilities or existing survey facilities). EPA compared the revenues and annualized compliance costs specific to
each facility. Thisanalysiswas conducted for all 21 facilities owned by a small entity in each of the seven model facility
typeslisted in Table 8-11.

The results of this analysis showed that impacts for the actual facilities were aimost identical to impacts under the model
facility approach. For combined-cycle facilities, impacts of the actual facilities ranged between 0.10 and 0.24 percent
compared to between 0.11 and 0.25 for the model facilities. For coal facilities, impacts of the actual facilities ranged between
0.32 and 0.54 percent compared to 0.44 for the one model coal facility. Only for manufacturing facilities did the sensitivity
analysis show dlightly higher impacts:. three of the actua facilities owned by a small entity had an impact of over one percent.

° Facility-level revenues for electric generators were estimated using expected annual electricity generation and expected future
prices of electricity. Compliance costs include the annualized equivalent of all costsincurred during the first 30 years of each facility’s
life. Chapter 7: Economic Impact Analysis provides details on the estimation of expected annual compliance costs and expected annual
revenues for thisanalysis.

10 11 addition, the number of facilities owned by small entities may be overstated because it is based on the entity’s current
employment. Once the employment of the new facility is added to the entity’ s employment, the entity may no longer be considered small.
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The other ten facilities had impact ratios of between 0.05 and 0.48 percent. EPA therefore concludes that the model facility
approach provides a reasonable approximation of potential small entity impacts.

Table 8-12 presents the results of this sensitivity analysis.

Table 8-12: Impacts on Small Entities Using Actual Facility Data
Facility Type ! Number of Actual Fac_ilities Owned by Annualized Compliance Costs/ Annual
Small Entities : Revenues
Combined-Cycle 6 0.10% to 0.24%
ca i 2 032%1005% |
Manufecturers i 3 005%10162% |

Source:  U.S EPA analysis, 2001.

8.3 SUMMARY OF RESULTS

The RFA analysisfor thisfinal regulation shows that only 11 projected new facilities owned by small entities would be
affected by the final section 316(b) New Facility Rule. Because none of these facilities will experience significant economic
impact as aresult of this regulation, EPA concluded that the small entity parents of these facilities will similarly not
experience significant economic impact. Therefore, EPA certifies that the final section 316(b) New Facility Rule will not
have a significant economic impact on a substantial number of small entities.

Table 8-13 summarizes the results of the RFA analysis.

Table 8-13: Projected Number of New Facilities Owned by a Small Entity
SIC Code FacilitiesOw.n.ed by Compliance Cost asa Number.of Fz.icilit.i&s.aned by a Small
Small Entities Per cent of Revenue Entity with Significant I mpact
Electric Generators
_____________________ V2 b B OTIIO0B8 L
Manufacturing Facilities
......... e T TN SO, - S S S
........... dhemiods L 00O
........... T SN . S . —
33 - Metdls { 2 . 0.05% to 0.08% . 0
Total Manufacturing 3 0.04% to 0.08% 0
Total 11 0.04% to 0.44% 0

Source:  U.S EPA analysis, 2001.
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Chap’rer‘ 9: Other Economic
Analyses

INTRODUCTION CHAPTER CONTENTS

This chapter presents several other economic analysesin 9.1 TheUnfunded Mandates Reform Act

support of the final section 316(b) New Facility Rule. These of 1995..... A 91
analyses address the analytic requirements of the following 9.11  Compliance Costsfor Governments . 9-2
Acts and Executive Orders: 9.1.2 Compliance Costsfor the Private

SECtOr ... . 9-10

»  Unfunded Mandates Reform Act (UMRA)
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> E.O. 13211 _ “AC'[IOﬂS Concefﬂl ng RegU|atI0nS 9.3 EXGCUtlve Ordef 13211 ................ 9'11
that Significantly Affect Energy Supply, 9.4 The Paperwork Reduction Act of 1995 .. .. 9-13
Distribution, or Use” 9.5 Social Costsof theFinal Rule ........... 9-14

References ............c. i,

»  Paperwork Reduction Act (PRA)

In addition, this chapter presents the total social costs of the
final rule.

9.1 THE UNFUNDED MANDATES REFORM AcT (UMRA) oF 1995

Title Il of the Unfunded Mandates Reform Act of 1995 (UMRA) requires that Federal agencies assess the effects of their
regulatory actions on state, local, and tribal governments and the private sector. Agencies must prepare a written statement,
including a cost-benefit analysis, for proposed and final rules with “ Federal mandates’ that may result in expenditures by
state, local, and tribal governments, in the aggregate, or by the private sector, of $100 million or more in any one year
(Section 202 of UMRA).

Before promulgating arule for which awritten statement is needed, agencies must identify and consider a reasonable number
of regulatory alternatives and adopt the least costly, most cost-effective, or least burdensome alternative that achieves the
objectives of the rule (Section 205). The provisions of Section 205 do not apply when they are inconsistent with applicable
law. Agencies may adopt an alternative other than the least costly, most cost-effective, or least burdensome alternative if they
publish with the final rule an explanation of why that alternative was not adopted (Section 205). Before establishing any
regulatory requirements that may significantly or uniquely affect small governments, including tribal governments, agencies
must develop asmall government agency plan (Section 203). The plan must provide for notifying potentially affected small
governments, enabling officials of affected small governments to have meaningful and timely input in the development of
EPA regulatory proposals with significant Federal intergovernmental mandates, and informing, educating, and advising small
governments on compliance with the regulatory requirements.

UMRA specifies that awritten statement is needed if either (1) the cost of aregulation to state, local, and tribal governments
exceeds $100 million in any one year, or (2) the cost of aregulation to the private sector exceeds $100 million in any one

! Federal mandates include Federal regulations that impose enforceable duties on state, local, and tribal governments, or on the
private sector, excluding those related to conditions of Federal assistance and participation in voluntary Federal programs.
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year.? The following two subsections, 9.1.1 and 9.1.2, present the costs of the final section 316(b) New Facility Rule to the
government and the private sector, respectively. Subsection 9.1.3 presents a summary of the results of the UMRA analysis.

9.1.1 Compliance Costs for Governments

Governments may incur two types of costs as aresult of the final rule; (1) costs to comply with the rule for in-scope facilities
owned by government entities; and (2) costs to implement the rule, borne by the responsible regulatory authorities. Both
types of costs are discussed below.

a. Compliance costs for government-owned entities

Of the 121 new in-scope facilities subject to the final rule, only four are expected to be owned by a government entity. Two
of these are expected to be state owned, one is projected to be owned by a municipality, and one by a municipal marketing
authority.

EPA determined the number of projected new in-scope facilities owned by a government entity using ownership information
presented in Chapter 8: Regulatory Flexibility Analysis and applying the same model facility approach used to determine the
number of facilities owned by small entities. Using information from Tables 8-1 and 8-4, EPA first determined which of the
existing in-scope facilities, upon which EPA’s model facilities are based, are owned by a government entity.?

Table 9-1 below presents the government entities that own one or more of the existing facilities analyzed in support of the
final rule. Table 9-1 also shows the facilities each government entity owns and the model facility type assigned to each
facility. None of the existing in-scope nonutility or manufacturing facilities is owned by a government entity.

2 The $100 million test is applied separately to governments and the private sector. Theterm “in any one year” refers to the
maximum cost in asingle year, not the annualized cost over the analysis period.

3 EPA based the model facilities on facilities identified from the section 316(b) Industry Survey (for coal and manufacturing model
facilities) and on facilities identified in the NEWGen database (for combined-cycle model facilities). While most of the NEWGen
facilities are future planned facilities, this section will refer to in-scope survey facilities and in-scope NEWGen facilities as “existing in-
scope facilities.”
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Table 9-1: Government Entities Owning at Least One Existing In-Scope Facility

Name of Entity Type Name of Facility MG FEELY
i 5 Type
Combined-Cycle Facilities
Municipa Electric Authority of Georgia Municipal Marketing Authority Wansley (Meag) CCR/FW-1
South Carolina Public Service Authority State Government John S. .Ra' ney CCRIFW-1
i : Generating Station :

Coal Facilities

: Richard Gorsuch

American Mun. Power-Ohio, Inc. { Munici pal Marketing Authority

Grand River Dam Authority i State Government . :
Jacksonville Electric Authority i Municipality
City of Kansas City i Municipality . .
San Antonio Public Service Bd. Municipality

South Carolina Public Service Authority | State Government

Texas Municipal Power Agency Municipal Marketing Authority Coal RL/FW-1

Source:  U.S DOE, 1999; U.S. EPA analysis, 2001.

EPA estimated the number of projected new in-scope facilities owned by a government entity based on the assumption that
the share of new in-scope facilities owned by a government entity is the same as the share of the existing in-scope facilities
owned by a government entity.* This analysis was conducted at the model facility level. For example, of the 15 NEWGen
recirculating/freshwater facilities with relatively small capacities (model facility type CC R/FW-1), 13 are owned by a private
entity (87 percent) and two are owned by a government entity (13 percent). Applying these percentages to the 18 projected
new facilities of that model type resultsin 16 privately-owned facilities and two government-owned facilities. The same
methodology was used for the other model facility types.

Table 9-2 below shows the 14 electric generator model facility types, the number of existing in-scope facilities upon which
the model facilities are based (by entity type), and the total projected number of new in-scope electric generators (by entity
type). The table shows that two of the 69 projected new in-scope combined-cycle facilities (or 2.9 percent) and two of the 14
projected new in-scope coal facilities (or 14.3 percent) will be owned by a government entity.®

4 This assumption is consistent with the model facility approach explained in Chapter 5: Baseline Projection of New Facilities and
used in the costing and economic impact analyses. The model facility approach assumes that the characteristics of the projected new
facilities are the same as those of the existing facilities analyzed in support of this regulation.

5 This estimate is consistent with the percentage of existing electric generators owned by a government entity (two out of 57
NEWGen combined-cycle facilities, or 3.5 percent, and seven out of 41 survey coal facilities, or 17.1 percent).
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Table 9-2: Electric Generators Model New Facilities by Parent Firm Type

Number of Existing I n-Scope Facilities NITIEET 87 [P ERE:

voda Facity Coling Ssupe E?e?:ta:?c .................................... s Ne‘NFaC"'t'es .......
Type : System Type : Vggéir . Capacity | Privately Owned : Go(\g?/rv:emdmt Privately | Govern-
: : [CYRVT) Y o— s e Owned | orcver?éd
#0i % i o# i %
......................................................................................... A —
CCOTM-L | OweThvough . Maie | 1031 | 4 %% 0 . w6 | 5 0
CCRM-1  : Redrouaing | Maine © 489 | 4 .100% 1 0o 5 0.
CCRM-2 i Recireulating :  Marine & 12030 l. 1A% O i % S ..
CC RIFW-1 Recirculating Freshwater 439 13 P2 e I
CCRFW-2 | Redroualing | Fresweter | 699 | 17 ..200% . WS 0.
CCRIFW-3 | Recirculating i Freshwater i 1,061 16 § 100% i 0 | 0% 19 {0
Total Combined-Cycle Facilities 55 96% 2 4% 67 2

Cod R/M-1 Recirculating Marine

Coal OT/FW-1 | OnceThrough | Freshwater £ 63 | 3 i100% 0 i | 1 0.
Coal OTIFW-2 | OnceThrough | Freshwater | 515 | 31 60% 2 iAo | 1o 0.
Coal OTIFW-3 | OnceThrough | Freshwater £ 3564 | 1 | 100% | I T N 0.
Coa RIFW-L | Redreulating | Frestwater £ 173 | 10 | 100% | o i | 3 0.
Coa RIFW-2 | Redreulating | Freshwater | 625 | 7 i100% 0 i |3 0.
Coal RIFW-3 Recirculating | Freshwater | 1,564 6 T 2 i o 2 1
Coal RL/FW-1 R\j‘\;itrlf‘ﬂ:f(igg Freshwater 660 2 50% 2 50% 0 1
Total Coal Facilities 34 83% 7 17% 12 2

Source:  U.S EPA analysis, 2001.

Compliance costs for individual facilities were presented in Chapter 6: Facility Compliance Costs. The two new combined-
cycle facilities are projected to begin operation in 2007 and 2016, respectively; the two new coal facilities are projected to
begin operation in 2005 and 2006, respectively. The maximum aggregate costs for the four government-owned facilitiesin
any one year is estimated to be $19.1 million in 2005.

b. Implementation costs for regulatory authorities

The requirements of section 316(b) are implemented through the National Pollutant Discharge Elimination System (NPDES)
permit program. Forty-four states and one territory currently have NPDES permitting authority under section 402(b) of the
Clean Water Act (CWA). EPA estimates that states and the one territory will incur four types of costs associated with
implementing the requirements of the final section 316(b) New Facility Rule: (1) start-up activities; (2) issuing an initial
NPDES permit for each new facility; (3) reviewing and reissuing a permit for each new facility every five years; and (4)
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annual activities.®

The start-up costs are incurred only once by each of the 45 regulatory authorities. The initial permitting costs, repermitting
costs, and annual activities are incurred on a per-permit basis. The per-permit costs to the regulatory authorities depend on
the compliance requirements of each facility: permits for facilities that already have arecirculating system in the baseline
(“Track I” facilities) will cost less than permits for facilities that are proposed with a once-through system in the baseline
(“Track 11" facilities). Each state’s actual burden associated with the administrative functions required by the final section
316(b) New Facility Rule will depend on the number of new in-scope facilities that will be built in the state during the 20-
year analysis period.

The incremental burden will aso depend on the extent of each state’ s current practices for regulating CWIS. (EPA
recognizes that these States and this territory would be required to implement section 316(b) on a case-by-case basisin the
absence of thisrule.) Statesthat currently require relatively modest analysis, monitoring, and reporting of impacts from
CWIS in NPDES permits may require more permitting resources to implement the final rule than are required under their
current programs. For states that are actively implementing section 316(b) requirements now, the final rule may actually
reduce the burden on permit writers, by clarifying key conceptsin the rule and by providing easily-applied criteriafor some
regulatory determinations.”

< Start-up activities

All 44 states and the one territory with NPDES permitting authority are expected to undertake start-up activities to prepare for
administering the provisions of the final section 316(b) New Facility Rule. Start-up activities include reading and
understanding the rule, mobilization and planning of the resources required to address the rul€e’s requirements, and training
technical staff on how to review materials submitted by facilities and make determinations on the section 316(b) requirements
for each facility’s NPDES permit. In addition, permitting authorities are expected to incur other direct costs, e.g., for copying
and the purchase of supplies. Table 9-3 shows that total start-up costs of $3,564 are expected to be incurred by each of the 44
states and one territory with NPDES permitting authority.

Table 9-3: Government Costs of Start-Up Activities (per Regulatory Authority)

Activity Costs

RedadUndesandRue s
Mobllzaionbaming mese
e T sow

Other Direct Costs $50

Total®

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

Source:  U.S EPA, 2001.

 The unit costs associated with implementing the requirements of the final section 316(b) New Facility Rule are documented in
EPA’s Information Collection Request (U.S. EPA, 2001).

" The available information on current implementation of the section 316(b) requirements by different regulatory authoritiesis
insufficient to allow EPA to estimate the incremental costs of the final rule to the regulatory authorities with precision. EPA therefore
made the conservative assumption that permitting authorities currently do not incur administrative costs of implementing section 316(b)
requirements and that all costs for new facilities under the final section 316(b) New Facility Rule are incremental costs.
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< Issueinitial NPDES permit

The permitting authorities will have to include the requirements of the final section 316(b) New Facility Rule in theinitial
NPDES permit issued to each new in-scope facility. The activitiesinvolved in determining section 316(b) requirements
include reviewing submitted documents and supporting materias, verifying data sources, consulting with facilities and the
interested public, determining specific permit requirements, and writing the actual permit.

Table 9-4 below shows the activities that EPA anticipates will be necessary to issue initial permits and the estimated cost of
each activity. Permits that require all of the components listed in Table 9-4 are expected to impose a cost per permit of
$7,028 for Track | facilities and $27,323 for Track |1 facilities.

Table 9-4: Government Costs of Initial NPDES Permit Issuance (per Permit)®
LS (Re(;E:gl(jll(aling) (Onl—;?rcrl:rlolugh) i
Review CWIS Location and Design Data $785 $785
e e o
'}é’év'i'e';&'é;;i;}'ééM;}'E;'sé}}'{é"E;i;;i;;;,}&;j'EH;};&;&;&{;;};'B;i;"'"""'"'"'""""""""""""5 ............ P S R
e D
..Is.é.t;r-r.{i};;a).r.r.{;.).l.i-;(.:"e-.\;\./-i.t.r.]-.(.5\./.\}-Ig(/.(-e.l.(.)-(.:.i.t-3./.Eé-(.}.tli.r.ér;ér.{t"s.."..-."-".-...-."-".-.mmmmmmm"g .............. T
..Is.é:t;r-r.{i};;&;r.r.{;.).l.i-;ﬁ;.\;\./-i.t.t.{.é-\./;;lgl.:.i-(;;/.\;.ﬁé&&&i.ga.aéaai.r.;ﬁér.{t"s..-...-...-...-.mm"mm"m""g .............. e
e e e e
e s
e o
e S e
e e o
DetermmeRecordKeepmgandRepomngFrequency .............. e o
B P R
e B ey
PermltRecordKeepmg .............. T i
OtherDlrectCosts .............. - oo ............... o
Total® $27,323

& Actual per permit costs may be lower than the total cost because some facilities will not have to submit information on all
compliance requirements.
® Individual numbers may not add up to total due to independent rounding.

Source:  U.S EPA, 2001.
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«» Review and reissue permit every five years

NPDES permits are issued for five years. The permitting authority therefore has to reissue the permits for the new in-scope
facilities every five yearsfollowing initial permitting. Before reissuing afacility’s permit, the regulatory authority must
determine if there have been any changesin the facility’s operations or in the physical or biological attributes of the source
water body. Any changes should be evaluated to determine the need for additional, or more stringent, conditionsin the
permit.

The final section 316(b) New Facility Rule requires facilities to submit the same type of information for their permit renewal
application as was required for the initial permit. The permitting authorities will therefore have to carry out the same type of
administrative activities as during the initial permitting process. The burden of these activities is expected to be smaller for
permit reissuance, however, because the permitting authority is already familiar with the facility’ s case and the type of
information the facility will provide. The reduction in costs is expected to vary by the specific repermitting activities.

Table 9-5 shows the activities that EPA anticipates will be necessary to reissue permits and the estimated cost of each
activity. Permitsthat require all of the componentslisted in Table 9-5 are expected to impose a cost per permit of $2,318 for
Track | facilities and $6,392 for Track |1 facilities.

Table 9-5: Government Costs of Repermitting (per Permit)®

Track | Track Il

AL (Recirculating) i (Once-Through)

Review CWIS Location and Design Data

Permit Record Keeping

Other Direct Costs
Total®

& Actual per permit costs may be lower than the total cost because some facilities will not have to submit information on al compliance
reguirements.
® |ndividual numbers may not add up to total due to independent rounding.

Source:  U.S EPA, 2001.
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< Annual activities

In addition to the start-up and permitting activities discussed above, permitting authorities will have to carry out certain
annual activities to ensure the continued implementation of the requirements of the final section 316(b) New Facility Rule.
These annual activities include reviewing yearly status reports, tracking compliance, determining monitoring scope reduction,
and record keeping.®

Table 9-6 below shows the annual activities that will be necessary for each permit following the year of initial permitting and
the estimated cost of each activity. A total cost of $1,720 is estimated for each permit per year.

Table 9-6: Government Costs for Annual Activities (per Permit)

Activity Track | (Recirculating) Track Il (Once-Through)

R O Yy ROt e 2083 b 613 ]
T1BCK COMPANCE et 202 et bt 524 e
Determine Monitoring Scope Reduction 200 ] 408 e
KO ROl e P28 b $124 ]
Other Direct Costs $50 $50 I

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

Source:  U.S EPA, 2001.

EPA calculated total government costs of implementing the final section 316(b) New Facility Rule by aggregating the unit
costs presented in Tables 9-3 to 9-6 based on the specific permitting requirements for each of the 121 new in-scope facilities.
Table 9-7 presents the rul€’ s estimated government implementation costs for 2001 to 2030. The table shows that the highest
one-year implementation costs, $356,675, will be incurred in 2001, the first year of the final section 316(b) New Facility
Rule. This cost is mainly the result of start-up activities for the 44 states and one territory with NPDES permitting authority,
and initial permitting for seven facilities. Thetotal present value of government implementation costs is estimated to be $2.9
million, or $234,370 per year when annualized over 30 years at a seven percent rate.’

8 Even though EPA assessed a cost to the regulatory authority of determining monitoring scope reduction, to be conservative, EPA
assumed no reduction in monitoring scope when estimating facility compliance costs.

9 Calculation of the present value assumes that costs are incurred at the end of the year.
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Table 9-7: Total Government Implementation Costs by Year and Activity

Annualized @7% $11,810

Source:  U.S EPA analysis, 2001.

Y ear Start-Up Activities Initial Permitting Repermitting A'm':/:‘t?; Total Costs

$156,816 $191,260 $8,599 $356,675
T TN $12039 ..................... %6685 .........
.......... $7152
o $165069 ........
.............. 2 005$117897$31960$36116$185973
.............. 2 006$138192$12784$55034$206010
.............. 2 007$96813$12784$73951$183548
.............. 2 008$69490$15103$87710$172303
.............. 2 009$82757$37160$99748$219665
.............. 2 010$144431$65610$110067$320108
.............. 2 011$62452$50507$125545$238514
.............. 2 012$103052$39479$135864$273395
.............. 2 013$62462$35405$146183$244050
........ $156502$271155 ........
T RN W $62462 ...... e e $330333 ........
oot ST N $63702 ....................... %8491 ........ $175420$312613 ........
.............. 2 017%5610$182299$303344
o PPN ST Sviet s vns PR NP $53389 ........ $190898$299722 ........
ot PSP ST Svtet s vns PR NP $74883 ........ $199497$309520 ........
s OOV SO Sutet o TN S $120754 ........ $208096$328850 ........
eeemsee ettt semsemees s s e et et s e seme e e e $o USRS SO $85912 ........ $208096$294008 ........
TS ruttrnn NP SO PUN SRN $o ........................... $8 1276 ........ $208096$289372 ........
eeemsee et eetemimasemsemees s e e ettt s s $o ST S $69054 ......... $208096$277150 ........
eeemaee et eetenctmsemsemees s e ettt s e sema e e e $o .................... $8 6475 ......... $208096$294571 ........
...................................................................................................... $o $208096$328850
........................................................... $o o $294008
oot SO PUTN SRN $o OSSP SO SuOu SR SO $208096$289372 ........
eeemaee ettt semsemees s et e et et s e seme e e e $o .......................................................... $ 208096$277150 ........
oottt SO PPUTTN SR $o ST SO vt v tuf ST SO $208096$294571 ........
s S SOy PR SOOI SRS SO $208096$328850 ........

$1,278,078 $2,908,349
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9.1.2 Compliance Costs for the Private Sector

The private sector incurs costs under the final section 316(b) New Facility Rule to comply with the requirements for in-scope
facilities. Of the 121 new in-scope facilities subject to the final rule, 117 are estimated to be owned by a private entity. The
privately-owned facilities include all 38 manufacturing facilities and 79 of the 83 electric generators.

Compliance costs for individual facilities were presented in Chapter 6: Facility Compliance Costs. Total annualized

compliance costs for the 117 privately-owned facilities are estimated to be $43.8 million, discounted at seven percent. The
maximum aggregate costs for all 117 facilitiesin any one year is estimated to be $71.2 million, incurred in 2005.

9.1.3 Summary of the UMRA Analysis

EPA has determined that the final rule will not contain a Federal mandate that will result in expenditures of $100 million or
more for state, local, and tribal governments, in the aggregate, or for the private sector in any one year.

Table 9-8 summarizes the costs to comply with the rule for the 121 in-scope facilities and the costs to implement the rule,
borne by the responsible regulatory authorities.

Table 9-8: Summary of Total Costs (in mill.)

Total Annualized Cost Maximum One-Year Co
Sector Facility |  Government Facility | Government |
Compliance : Implementation : Total® Compliance : Implementation Total?
Costs i Costs Costs Costs :
Government $3.8 $0.2 $4.1 $19.0 $0.2 $19.2
Private Sector

& Individual numbers may not add up to totals due to independent rounding.

Source:  U.S EPA analysis, 2001.

Table 9-8 shows that total annualized costs of the section 316(b) New Facility Rule borne by governmentsis $4.1 million per
year. The maximum one-year costs that will be incurred by government entities is expected to be $19.2 million ($19.0
million in facility compliance costs and $0.2 million in implementation costs), incurred in 2005. Total annualized costs borne
by the private sector is estimated to be $43.8 million. The maximum one-year cost to the private sector is $71.2 million,
incurred in 2005. Each of the maximum costs are below the $100 million UMRA threshold. EPA therefore concludes that
the final section 316(b) New Facility Rule is not subject to the requirements of Sections 202 and 205 of UMRA.

9.2 EXECUTIVE ORDER 13132

Executive Order 13132 on “Federalism” (64 FR 43255, August 10, 1999) requires EPA to develop an accountable process to
ensure “meaningful and timely input by state and local officialsin the development of regulatory policies that have federalism
implications.” “Poaliciesthat have federalism implications’ is defined in the Executive Order to include regulations that have
“substantial direct effects on the states, on the relationship between the national government and the states, or on the
distribution of power and responsibilities among the various levels of government.”

Under Section 6 of Executive Order 13132, EPA may not issue aregulation that has federalism implications, that imposes
substantial direct compliance costs, and that is not required by statute, unless the Federal government provides the funds
necessary to pay the direct compliance costsincurred by state and local governments, or EPA consults with state and local
officials early in the process of developing the final regulation. EPA also may not issue a regulation that has federalism
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implications and that preempts state law, unless the Agency consults with state and local officials early in the process of
developing the final regulation.

EPA determined that the final section 316(b) New Facility Rule does not have federalism implications. It will not have
substantial direct effects on the states, on the relationship between the national government and the states, or on the
distribution of power and responsibilities among the various levels of government, as specified in Executive Order 13132.
The rule will not impose substantial costs on states and localities. In addition, the rule is authorized by section 316(b) of the
Clean Water Act. For these reasons, the requirements of Section 6 of the Executive Order do not apply to thisrule.

9.3 EXECUTIVE ORDER 13211

Executive Order 13132 on “Actions Concerning Regulations That Significantly Affect Energy Supply, Distribution, or Use”
requires EPA to prepare a Statement of Energy Effects when undertaking regulatory actions identified as “significant energy
actions.” For the purposes of Executive Order 13211, “significant energy action” means (66 FR 28355; May 22, 2001):

“any action by an agency (normally published in the Federal Register) that promulgatesor is
expected to lead to the promulgation of afinal rule or regulation, including notices of inquiry,
advance notices of proposed rulemaking, and notices of proposed rulemaking:

(1) (i) that isasignificant regulatory action under Executive Order 12866 or any successor
order, and

(i) islikely to have a significant adverse effect on the supply, distribution, or use of
energy; or

(2) that is designated by the Administrator of the Office of Information and Regulatory Affairs
asasignificant energy action.”

For those regulatory actions identified as “significant energy actions,” a Statement of Energy must include a detailed
statement relating to (1) any adverse effects on energy supply, distribution, or use (including a shortfall in supply, price
increases, and increased use of foreign supplies), and (2) reasonable aternatives to the action with adverse energy effects and
the expected effects of such alternatives on energy supply, distribution, and use.

Thisruleisnot a“significant energy action” as defined in Executive Order 13211 because it is not likely to have a significant
adverse effect on the supply, distribution, or use of energy. The final section 316(b) rule could have a significant energy
impact if it discouraged the construction of new electric generating capacity or if it significantly reduced the energy output
from new facilities. EPA’s analysis, presented in Chapter 7: Economic Impact Analysis, showed that the final ruleis unlikely
to discourage new entry, because compliance costs and economic impacts are expected to be very low. EPA therefore does
not expect this rule to have adverse energy effects.

Track | of the final section 316(b) new facility rule requiresfacilitiesto install arecirculating system or other technologies
that would reduce the design intake flow to alevel commensurate with that of arecirculating system. For the purposes of this
analysis, EPA assumed that facilities that do not already plan to install arecirculating system in the baseline will install a
recirculating wet cooling tower to achieve compliance with the rule. EPA’s analysis showed that five new combined-cycle
facilities and four new coal facilities would be required to install arecirculating system as aresult of the final rule (see
analysisin Chapter 5: Baseline Projections of New Facilities).

Installation of a cooling tower imposes an “energy penalty,” consisting of two components: (1) areduction in unit efficiency
due to increased turbine back-pressure, and (2) an increase in auxiliary power requirements to operate the recirculating wet
cooling tower.™® EPA estimates that the mean annual energy penalty for a new combined-cycle facility is 0.40 percent of
generating capacity. For new coal facilities, the mean annual energy penalty is estimated to be 1.65 percent of generating

10 EPA also considered the energy requirements of other compliance technologies, such as rotating screens, but found them
insignificant and thus excluded them from this analysis.

9-11



Section 316(b) EA Chapter 9 for New Facilities Other Economic Analyses

capacity (see Technical Development Document for more information on EPA’s determination of the energy penalty).™*

EPA estimates that the installation of nine recirculating wet cooling towers would reduce available generating capacity by a
maximum of 100 megawatts (MW) nationally. Table 9-9 below presents the model facilities which are assumed to install a
cooling tower to comply with the final rule. The table also presents for each model facility type: the baseline generating
capacity, the energy penalty, the estimated per facility reduction in available capacity as aresult of the energy penalty, the
estimated total number of new in-scope facilities; and the estimated national reduction in energy supply.

Table 9-9: New Electric Generator Model Facilities with Cooling Tower Requirements
Model Facility Generating Energy Estimateq CE A Tota! MUGIEET National Capacity
Type Capacity (MW) | Penalty Re(.j.ucnpn =7 Prolquq Mo Reduction (in MW)

: Facility, in MW) Facilities

CC OT/M-1 1,031 0.40% 41 5 21I
Coa OT/FW-1 63 1.65% 1.0 1 1
Coal OT/FW-2 515 ‘ 1.65% 8.5 1 8
Coa OT/FW-3 3,564 1.65% 58.8 1 59
Coal RL/FW-1* 660 | 1.65% 1 1 1
Total ; ; . .

2 For thisanalysis, recirculating facilities with cooling lakes are assumed to exhibit characteristics like a once-through facility.

Source:  U.S EPA analysis, 2001.

The national capacity reduction of 100 MW presented in Table 9-9 is the maximum reduction as aresult of thisrule. This
maximum reduction will be reached in 2017, when all nine facilities are estimated to have begun operation (see the Appendix
to Chapter 6: Facility Compliance Costs for information on the on-line years of projected new in-scope facilities). The
average capacity reduction during the 20-year analysis period (taking into account that some of these facilities will begin
operation during the latter part of this period) is 74 MW annually. These estimates may be an overestimate due to the fact
that some facilities may choose to comply with Track |1 by implementing technol ogies other than recirculating wet cooling
towers.

EPA believes that the estimated reduction in available energy supply as aresult of the final section 316(b) rule does not
congtitute a significant energy effect. During the period covered by EPA’s new facility projection, 2001 to 2020, the Energy
Information Administration (EIA) forecasts total new capacity additions of 370 gigawatts (GW) (1 GW = 1,000 MW) and an
average available generating capability of 921 GW. Compared to the EIA forecasts, the estimated energy effect of the final
ruleisinsignificant, comprising only 0.03 percent of total new capacity (100 MW/370 GW) and 0.008 percent of the average
available generating capability (74 MW/921 GW).

< Potential effects on rate payers

In addition to estimating the expected reduction in available energy supply, EPA aso considered potential effects of the final
section 316(b) New Facility Rule on rate payers. For each model electric generation facility, EPA estimated the annualized
compliance cost per KWh of generation.

Table 9-10 below shows that the maximum increase in electricity prices would be 0.17 cents per KWh for asmall coal facility
with a freshwater once-through system. The average price increase (weighted by the number of projected new facilities)
would be 0.015 cents per KWh. This compares to national electricity price forecasts of between 7.4 to 8.0 cents per KWh for
residential customers, 5.9 to 7.5 cents per KWh for commercial customers, 3.8 and 4.6 cents per KWh for industrial
customers, and 4.5 to 5.4 cents per KWh for the transportation sector (DOE, 2000, Table 72). Even if the new facilities

1 EPA estimates an energy penalty of 1.70 percent for new nuclear facilities. However, EPA does not project any new nuclear
facilities to be built during the 20-year analysis period 2001-2020.
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subject to the final rule could pass on their entire compliance cost to their customers, the average increase in electricity prices
would only be between 0.2 percent for residential customers (0.015/ 8.0) and 0.4 percent for industrial customers

(0.015/ 3.8). However, it isunlikely that the new projected facilities would be able to pass on al of their compliance costs
since they are few in number and are therefore unlikely to have an effect on electricity prices.

Table 9-10: Potential Effects on Rate Payers

Total Numberofé Generating Estimated

Projected New : Capacity i Generation Annualized . Compliance Costs

Model Facility

Type Facilities (MW) (MWh) Compliance Costs (Cents/ KWh)
ccorma o 5. i azome sa7 008
CC R/IFW-1 ] 18 i 439 { 2,002,373 : $172,422 i 0.009
CCRFW-2 & 2 609 . 3198938 ¢ sizagap 000
CCRFW-3 & Mo S 484693 sieoo7 i o ....0om
CCRM-L & 5 489 203118 ¢ 8383 0009
CCRM-2 &L 100 47034061 goatiti 0o
Coa OT/FW-1 ] 1 i 63 { 428,284 ] $732,761 i 0.171
CedoOTFW2 | o 1i 515 3503722 ¢ $3806286 0109
CodOTFW3 & 1i 38641 2004659 | $19063402: 0079
Coa R/FW-1 : 3 : 173 : 1,177,021 : $169,857 : 0.014
CodRFW2 & 3 625 . 4249202 ¢ sirogs2: 0o
CodRFW-3 & 3 1564} oea183: sa0082: 0002
CodRM-L & Li 812 5524328 : 350041 00w
Coal RL/FW-1 1i 660 | 4,490,156 $4,787,302 | 0.107

Weighted Average 0.015

Source:  U.S EPA analysis, 2001.

9.4 THE PAPERWORK REDUCTION ACT OF 1995

The Paperwork Reduction Act of 1995 (PRA) (superseding the PRA of 1980) isimplemented by the Office of Management
and Budget (OMB) and requires that agencies submit a supporting statement to OMB for any information collection that
solicits the same data from more than nine parties. The PRA seeks to ensure that Federal agencies balance their need to
collect information with the paperwork burden imposed on the public by the collection.

The definition of “information collection” includes activities required by regulations, such as permit development,
monitoring, record keeping, and reporting. The term “burden” refers to the “time, effort, or financial resources’ the public
expends to provide information to or for a Federal agency, or to otherwise fulfill statutory or regulatory requirements. PRA
paperwork burden is measured in terms of annual time and financial resources the public devotes to meet one-time and
recurring information requests (44 U.S.C. 3502(2); 5 C.F.R. 1320.3(b)).
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Information collection activities may include:

reviewing instructions;

using technology to collect, process, and disclose information;
adjusting existing practices to comply with regquirements;
searching data sources,

completing and reviewing the response; and

transmitting or disclosing information.

v v v v v v

Agencies must provide information to OMB on the parties affected, the annual reporting burden, the annualized cost of
responding to the information collection, and whether the request significantly impacts a substantial number of small entities.
An agency may not conduct or sponsor, and a person is not required to respond to, an information collection unless it displays
acurrently valid OMB control number.

EPA’s estimate of the information collection requirementsimposed by the final section 316(b) New Facility Rule are
documented in the Information Collection Request (ICR) which accompanies this regulation (U.S. EPA, 2001).

9.5 SOCIAL COSsTs OF THE FINAL RULE

The social costs of regulatory actions are the opportunity costs to society of employing scarce resources to reduce
environmental damage. The largest component of economic costs to society generally is the estimated costs incurred by
facilities for the labor, equipment, material, and other economic resources needed to comply with the final rule. Social costs
also include the value of resources used by governments to implement the rule, including the costs of permitting, compliance
monitoring, and enforcement activities. Finally, socia costsinclude lost producers’ and consumers' surplus that result when
the quantity of goods and services produced decreases as a result of therule.

The estimated total social cost of the final section 316(b) New Facility Rule is the sum of three cost components: (1) direct
compliance costs to facilities subject to the regulation; (2) costs to permitting authorities of implementing the rule; and (3)
costs to the federal government of overseeing rule implementation.

» Facility compliance costs are discussed in Chapter 6: Facility Compliance Costs and include technology costs,
operating and maintenance costs, and permitting and monitoring costs.*?

»  State permitting costs are presented in Section 9.1.1(b) of this chapter and include start-up costs, costs for initial
permit application review and permit devel opment, repermitting costs, and costs for annual activities.

» Federal costsinclude the same types of costs as are incurred by states but are associated with reviewing the states
permitting actions.

Given the small number of new facilities that would incur costs under the final section 316(b) New Facility Rule, EPA
expects only minimal reductions in output in the affected industries due to the final rule (see the discussions in Chapter 7:
Economic Impact Analysis and on Executive Order 13211 in Section 9.3 of this chapter). Therefore, socia costs are fully
accounted for by the compliance costs incurred by the regulated facilities and the costs incurred by governments to implement
therule.

Thetotal estimated socia cost of the final section 316(b) New Facility Rule is approximately $47.9 million annually (using a
seven percent discount rate and a 30 year discounting period). Direct facility compliance costs account for $47.7 million, or
99.5 percent, of thetotal. Annual state and federal implementation costs account for approximately $234,400 and $6,200,
respectively. The present value of total social costs is $594.5 million, with facility compliance costs accounting for $591.5

2 Direct compliance costs to facilities are often calculated differently for the economic impact analysis and the social cost estimation.
Economic impact analyses often take into account the tax deductability of compliance costs to private businesses and differences between
socia and private opportunity costs of capital. The facility compliance costs estimated in Chapter 6, however, were not adjusted for tax
effects. In addition, asingle discount rate of seven percent isused in all parts of the analysis. Therefore, the costs presented in Chapter 6
represent the value to society of the resources used by facilitiesin compliance activities.
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million, state implementation costs for $2.9 million, and federal costs for $0.08 million.

Table 9-11: Social Cost of the Final Section 316(b) New Facility Rule ($2000)
Present Value Annualized
| Facility ComplIaNCe COSIS e ???%:?ﬁ?z???..? __________________________________________________ $47,670,300
| SACIMPIEMENtEioN COSS s 52,908,300 & e $234,400
Federal Costs $77,500 | $6,200
Total $594,528,600 $47,910,900

Source:  U.S EPA analysis, 2001.
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Chapfer' 10: Aiternative Regula‘l'ory

Op‘rions

INTRODUCTION CHAPTER CONTENTS

EPA defined and evaluated a number of alternative best 10.1 Water Bqdy Typg Option................ 10-2
technology available (BTA) options for facilities subject to the 10.2 Dry Cooling Option . ................... 10-3
final section 316(b) New Facility Rule. This chapter presents 10.3 Industry Two-Track thIOI"I .......... SEEE 10-4
four alternative options that EPA considered for the final 10.4 Summary of Alternative Regulatory Options.. 10-5
regulation and their costs: References .......... ... 10-7

>

(1) Water Body Type Option: This option would
establish technology-based performance requirements
based on the type of water body from which the facility withdraws cooling water. Intake capacity limits based on
closed-cycle recirculating wet cooling systems would be required only in estuaries, tidal rivers, the Great Lakes, and
oceans.

(2) Dry Cooling Option: This option would establish technology-based performance regquirements based on a near-
zero intake level for all electric generators. Manufacturing facilities would have the same requirements as under the
final rule.

(3) Industry Two-Track Option: Thisoption is avariation of the two-track approach of the final rule, suggested by
industry representatives. The option would establish technol ogy-based performance requirements different from the
final rule, but employ asimilar fast track and a demonstration track approach.

In addition to recirculating requirements, all the options, except for the dry cooling option, would aso require:

a design through-screen velocity of 0.5 ft/s;

location- and capacity-based flow restrictions proportional to the size of the water body (such as a requirement for
streams and rivers allowing no more than five percent withdrawal of the mean annual flow);

design and construction technologies to minimize impingement and entrainment and to maximize survival of
impinged organisms;

post-operational monitoring of impinged and entrained organisms;

monitoring of the through-screen velocity; and

periodic visual inspections of the intake structures.
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10.1 WATER BobyYy TYPE OPTION

Under the first alternative regulatory option, EPA would establish requirements for minimizing adverse environmental impact
(AEI) from cooling water intake structures (CWIS) based on the type of water body in which the intake structureis located,
the location of the CWISin the water body, the volume of water withdrawn, and the design intake velocity. EPA would
establish additional requirements or measures for location, design, construction, or capacity that might be necessary for
minimizing AEIl. For intakes located in marine water bodies (i.e., estuaries, tidal rivers, oceans) and the Great Lakes, this
option would require intake flow reduction commensurate with the level that can be achieved using a closed-cycle
recirculating wet cooling system. For all other water body types, the only capacity requirements would be proportional flow
reduction requirements. In all water bodies, velocity limits and arequirement to install design and construction technologies

would apply.

This option would aso include arequirement for all new facilities to complete a one-year baseline biological characterization
study prior to submitting an application for apermit. This study would detail the potential design and construction
technologies that would apply to al new facilities. EPA rejected this option primarily because the technology to reduce flow
to alevel commensurate with a closed-cycle recirculating wet cooling system is available and is economically practicable
across all water body types.

Table 10-1 shows the estimated compliance costs of the Water Body Type Option. The present value of total compliance
costsis estimated to be $450 million. The 83 electric generators account for $363 million of thistotal, and the 38
manufacturing facilities for $87 million. Total annualized cost for the 121 facilities is estimated to be $36 million. Of this,
$29 million would be incurred by electric generators and $7 million by manufacturing facilities.

Table 10-1: National Costs of Compliance of Water Body Type Option

: OneTlme Costs Recurrlng Costs
Industry Category i g
(Number of Capi i -, o b i . i Monitoring, i Total®

- : apital  : Initial Permit i Energy : Permit A

Facilities Affected) ! Technology | Application | o&M | penalty | Renewal | Record Kee_plng :

5 5 5 5 s & Reporting

Total Compllance Costs (pr-esen'r value, in mllllons $2000)
gg)ct”c Generators $62.3 $16 $802 | $175.1 $10 $42.8 $363.0
Manufacturing E
Facilities (38) $26.3 $0.8 $36.0 $0.0 $0.6 $23.7 $87.4
Total (121)* i os886 $2.4 Pos162 | o$1751 1 $16 $66.4 P $450.3
Annuahzed Compllance Costs (m mallaons $2000)

(Eég:t“c Generators $5.0 $0.1 $65 | $141 $0.1 $34 $203
Manufacturing
Facilities (38) $21 $0.1 $2.9 $0.0 $0.0 $1.9 $7.0
Total (121)*

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

Source:  U.S EPA, 2001a; U.S EPA, 2001b; U.S EPA analysis 2001.
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10.2 DRY COOLING OPTION

The second aternative option considered by EPA would impose more stringent compliance requirements on the electric
generating segment of the industry. It isbased in whole or in part on a zero intake-flow (or nearly zero, extremely low-flow)
requirement commensurate with levels achievable through the use of dry cooling systems. Dry cooling systems use either a
natural or amechanical air draft to transfer heat from condenser tubesto air. New manufacturing facilities would not be
subject to these stricter requirements but would have to comply with the standards of the final rule.

This option would include very minor permitting requirements and require no baseline biological characterization study prior
to submission of the application for a permit, due to the requirement of near-zero intake. However, it would carry high capital
and operating and maintenance costs, and large energy penalty. While adry cooling requirement may be appropriatein
specific cases, EPA rejected this option as a national requirement because of the large per-facility costs.

Table 10-2 shows the estimated compliance costs under the Dry Cooling Option. The option is the most expensive of the
regulatory alternatives considered by EPA. Under this option, the present value of total compliance costs is estimated to be
approximately $6 billion. Total annualized cost for the 121 facilitiesis estimated to be $491 million. Manufacturing facilities
would incur the same compliance costs as under the proposed rule, $13 million. The 83 electric generators, however, would
face considerably higher costs with approximately $478 million annually, or $5.8 million per facility.

Table 10-2: National Costs of Compliance of Dry Cooling Option
OneTlme Costs Recurrlng Costs
I’r\]dust)ry Cfategory : : : Monitoring, Total®
I(: u_rlr]t_er fo ted) | Capital | Initial Permit i 0&M i Energy i Permit Record 0
HEIES AT EalEs), i Technology : Application : i Penalty : Renewal i Keeping&
i i i Reporting
Total Compliance Costs (pr-esen'r value, in mllhons $2000)
gg‘ fic Generators $14030 $0.2 $3617.0 | $007.4 i $02 ! $00 | 95078
Manufacturing
Facilities (38) $47.2 $16.9 $71.5 $0.0 $1.8 $23.8 $161.1
Total (121)* P o$14502 | $174 i $36885 | $9074 i $20 | $238 | $60889
Annuahzed Compllance Costs (m mallaons $2000)
(EBES)CU'C Generators $113.1 $0.0 $2015 | $73.1 $0.0 $0.0 $477.7
Manufacturing
Facilities (38) $3.8 $1.4 $5.8 $0.0 $0.2 $1.9 $13.0
Total (121)2 9 . Pogo972 731

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

Source:  U.S EPA, 2001a; U.S. EPA, 2001b; U.S EPA analysis 2001.
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10.3 INDUSTRY TwWO-TRACK OPTION

EPA also considered atwo-track option as suggested by industry. A two-track option provides flexibility to the permitteein
that the facility may choose to comply by meeting the specific technol ogy-based performance requirements defined in the
“fast track” (Track 1), or by demonstrating the same level of performance as the Track | requirements under the
“demonstration track” (Track I1).

Under this regulatory option, afacility choosing Track | would install “highly protective” technologiesin return for expedited
permitting without the need for pre-operational or operational studies. Such fast-track technologies might include
technologies that reduce intake flow to alevel commensurate with awet closed-cycle cooling system and that achieve an
average approach velocity of no more than 0.5 ft/s, or any technologies that achieve alevel of protection from impingement
and entrainment within the expected range for a closed-cycle cooling system (with 0.5 ft/s approach velocity). This option
was intended to allow facilities to use standard or new technologies that have been demonstrated to be effective for the
species of concern, type of water body, and flow volume of the cooling water intake structure proposed for their use.
Examples of candidate technologies include:

» wedgewire screens, where there is constant flow, asin rivers;
» traveling fine mesh screens with afish return system designed to minimize impingement and entrainment; and
» aquatic filter barrier systems, at sites where they would not be rendered ineffective by high flows or fouling.

The operator of a proposed new facility would elect which set of technologiesto install and validate its performance as
necessary. Inreturn, the permitting agency would not require additional section 316(b) protective measures for the life of the
facility.

Track 11 would provide afacility that does not want to commit to any of the above technology options with an opportunity to
demonstrate that site-specific characteristics, including the local biology, would justify another cooling water intake structure
technology, such as once-through cooling. For these situations, the facility could demonstrate to the permitting agency, on
the basis of site-specific studies, either that the proposed intake would not create an appreciable risk of AEI or, if it would
create an appreciable risk of AEI, that the facility would install technology to “minimize” AEI.

EPA rgjected the industry two-track approach because EPA prefers a more concrete and objective measure of BTA for
minimizing AEI for the New Facility Rule than does the measure suggested by the industry.

Table 10-3 shows the estimated compliance costs under the Alternative Two-Track Option. Under this option, the present
value of total compliance costsis estimated to be $309 million. The 83 electric generators account for $245 million of this
total, and the 38 manufacturing facilities for $64 million. Total annualized cost for the 121 facilities is estimated to be $25
million. Of this, $20 million will be incurred by electric generators and $5 million by manufacturing facilities.
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Table 10-3: National Costs of Compliance of Industry Two-Track Option

. OneTlme Costs Recurrlng Costs
Industry Category : : : ] Monitoring,
(LG G Capital | Initial Permit i ! Energy | Permit Record Total
Facilities Affected) : : At i 0&M { i .

i Technology : Application : i Penalty : Renewal i Keeping&

i : i i Reporting

Total Compliance Costs (pr-esen'r value, in mllhons $2000)
gg)ct”c Generators $27.1 $4.1 $3L4 | $175.1 $1.3 $5.9 $244.8 I
Manufacturing
Facilities (38) $14.4 $9.0 $18.7 $0.0 $0.9 $20.7 $63.7 I
Total (121)* $41.5 $13.1 $50.1 $175.1 $2.2 $26.6 $308.5
Annuahzed Compllance Costs (m mallaons $2000)

(Eég:t“c Generators $2.2 $0.3 $25 | $141 $0.1 $05 $19.7
Manufacturing
Total (121)*

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

Source:  U.S EPA, 2001a; U.S EPA, 2001b; U.S EPA analysis 2001.

10.4 SUMMARY OF ALTERNATIVE REGULATORY OPTIONS

Although the Agency considered numerous regulatory options during rule development, three primary regulatory options
were evaluated in detail and costed. Two of the options would be less stringent and |ess expensive than the final rule; one
option would be considerably more stringent and expensive. The final rule will cost facilities $48 million annually (see
Chapter 6: Facility Compliance Costs). The least expensive option is the two-track option suggested by industry. This
option would cost new electric generator and manufacturing facilities approximately $25 million annually but was rejected
because the measure for minimizing AEI is not very concrete or certain. The other less expensive option is the water body
type option which would require cooling towers for those facilities withdrawing from marine water bodies and the Great
Lakes. This option would cost approximately $36 million annually but was rejected because the best technology available
and economically practicable across all water body typesis a closed-cycle recirculating wet cooling system. The dry cooling
option is more stringent than the final rule. It is by far the most expensive option, costing approximately $491 million
annually, and was rejected as a national requirement because of the high per-facility cost.

EPA selected the final rule because it meets the requirement of section 316(b) of the CWA that the location, design,
construction, and capacity of CWISreflect the BTA for minimizing AEI, and it is economically practicable.

Table 10-4 shows the annualized compliance costs for the electric generators and manufacturers associated with the final rule
and the three other regulatory options discussed in this chapter. The options are presented in order of decreasing cost.
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Table 10-4: National Costs of Compliance with Alternative Regulatory Options

Annualized Compliance Costs (in millions $2000)
Regulatory Option o o e
Electric Generators | Manufacturing Facilities : Total

Dry Cooling Option $477.7 $13.0 | $490.7

Industry Two-Track Option

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

Source:  U.S EPA analysis, 2001.
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CWIS T&E Impacts and Potential Benefits

Chap‘rer 11: CWIS Impingemen'r
& Entrainment (I&E) Impacfs &

P otential Benefifs

INTRODUCTION

This chapter presents data reported by existing facilities
that indicate the magnitude of impingement and
entrainment when once-through cooling isused. The
data show that the numbers of organismsimpinged and
entrained under once-through cooling are nontrivial.
EPA was unable to conduct a detailed, quantitative
analysis of the potential economic benefits of using
closed-cycle instead of once-through cooling because
much of the information needed to quantify and value
potential reductionsin I& E was unavailable. At
present, EPA has only general information about the
location of potential new facilities, and in most cases
details of facility and environmental characteristics are
unknown. To overcome these limitations, this chapter
presents examples of |& E rates and potential regulatory
benefits based on a subset of existing facilities for
which information was readily available. Thefocusis
on fish species because very large numbers of fish are
impinged and entrained compared to other aquatic
organisms such as phytoplankton and benthic
invertebrates.

The data presented are numbers of organismsthat are
directly impinged and entrained. While EPA
recognizes that impingement and entrainment losses
may result in indirect effects on populations and other
higher levels of biological organization, this chapter
focuses on impingement and entrainment because these
are the direct biological impacts that result from
withdrawal of cooling water by CWIS. The final
section of the chapter presents information on the
potentia benefits of installing technologies to reduce
impingement and entrainment. These benefits may be
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illustrative of the benefits that would occur at the estimated nine new facilities that would install the Track | flow reduction

technology (closed-cycle cooling) as aresult of thisrule.
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The chapter
» summarizes factors related to intake location, design, and capacity that influence the magnitude of 1&E;

» discusses CWIS I&E impacts for different water body types (rivers, lakes and reservoirs, the Great Lakes, oceans,
and estuaries); and

» providesresults from studies of existing facilities indicating the potential economic benefits of lower intake flows
and other measures taken to reduce impingement and entrainment.

11.1 CWIS CHARACTERISTICS THAT INFLUENCE THE MAGNITUDE OF I&E

11.1.1 Intake Location

Two major components of a CWIS' s location that influence the relative magnitude of I1& E are (1) the type of water body from
which a CWIS iswithdrawing water, and (2) the placement of the CWIS relative to sensitive biological areas within the water
body. EPA’sregulatory framework is designed to take both of these factorsinto account.

Critical physical and chemical factors related to siting of an intake include the direction and rate of water body flow, tidal
influences, currents, salinity, dissolved oxygen levels, thermal stratification, and the presence of pollutants. The withdrawal
of water by an intake can change ambient flows, velocities, and currents within the source water body, which may cause
organisms to concentrate in the vicinity of an intake or reduce their ability to escape a current.

In largerivers, withdrawal of water may have little effect on flows because of the strong, unidirectional nature of ambient
currents. In contrast, lakes and reservoirs have small ambient flows and currents, and therefore alarge intake flow can
significantly alter current patterns. In addition, tidal currentsin estuaries or tidally-influenced sections of rivers can carry
organisms past intakes multiple times, thereby increasing their probability of entrainment.

Also, species with planktonic (free-floating) early life stages have higher rates of entrainment because they are unable to
actively avoid being drawn into the intake flow.

Considerations in siting an intake to reduce the potential for 1& E include intake depth and distance from the shorelinein
relation to the physical, chemical, and biological characteristics of the source water body. 1n general, intakes located in
nearshore areas (riparian or littoral zones) will have greater ecological impact than intakes located offshore, because
nearshore areas are more biologically productive and have higher concentrations of organisms.

Siting of intake withdrawal in relation to the discharge site is also important because if intake withdrawal and discharge arein
close proximity, entrained organisms released in the discharge can become re-entrained.

The magnitude of I&E in relation to intake location also depends on biological factors such as species’ distributions and the
presence of critical habitats within an intake’ s zone of influence.

11.1.2 Intake Design

Intake design refers to the design and configuration of various components of the intake structure, including screening
systems (trash racks, pumps, pressure washes), passive intake systems, and fish diversion and avoidance technologies (U.S.
EPA, 1976).

Design intake velocity has a significant influence on the potential for impingement (Boreman, 1977). The biological
significance of design intake velocity depends on species-specific characteristics, such as fish swimming ability and
endurance. These characteristics are afunction of the size of the organism and the temperature and oxygen levels of water in
the area of the intake (U.S. EPA, 1976). The maximum velocity protecting most small fish is 0.5 ft/s, but lower velocities
will still impinge some fish and entrain eggs and larvae and other small organisms (Boreman, 1977). After entering the
CWIS, water must pass through a screening device before entering the power plant. The screen is designed to prevent debris
from entering and clogging the condenser tubes. Screen mesh size and velocity characteristics are two important design
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features of the screening system that influence the potential for impingement and entrainment of aguatic organismsthat are
withdrawn with the cooling water (U.S. EPA, 1976).

Conventional traveling screens have been modified to improve fish survival of screen impingement and spray wash removal
(Taft, 1999). However, areview of steam electric utilities indicated that these alternative screen technologies are usualy not
much more effective at reducing impingement than the conventional vertical traveling screens used by most steam electric
facilities (SAIC, 1994). An exception may be traveling screens modified with fish collection systems (e.g., Ristroph screens).
Studies of improved fish collection baskets at Salem Generating Station showed increased survival of impinged fish
(Ronafalvy et al., 1999).

Passive intake systems (physical exclusion devices) screen out debris and aquatic organisms with minimal mechanical
activity and low withdrawal velocities (Taft, 1999). The most effective passive intake systems are wedge-wire screens and
radia wells (SAIC, 1994). A new technology, the Gunderboom, which consists of polyester fiber strands pressed into a
water-permeabl e fabric mat, has shown promise in reducing ichthyoplankton entrainment at the Lovett Generating Station on
the Hudson River (Taft, 1999).

Fish diversion/avoidance systems (behavioral barriers) take advantage of natural behavioral characteristics of fish to guide
them away from an intake structure or into a bypass system (SAIC, 1994; Taft, 1999). The most effective of these
technologies are velocity caps, which divert fish away from intakes, and underwater strobe lights, which repel some species
(Taft, 1999). Velocity caps are used mostly at offshore facilities and have proven effective in reducing impingement (e.g.,
Cdlifornia s San Onofre Nuclear Generating Station, SONGS).

Another important design consideration is the orientation of the intake in relation to the source water body (U.S. EPA, 1976).
Conventional intake designs include shoreline, offshore, and approach channel intakes. In addition, intake operation can be
modified to reduce the quantity of source water withdrawn or the timing, duration, and frequency of water withdrawal. This
is an important way to reduce entrainment. For example, larval entrainment at the San Onofre facility was reduced by 50%
by rescheduling the timing of high volume water withdrawals (SAIC, 1996).

11.1.3 Intake Capacity

Intake capacity is a measure of the volume or quantity of water withdrawn or flowing through a cooling water intake structure
over a specified period of time. Intake capacity can be expressed as millions or billions of gallons per day (MGD or BGD), or
as cubic feet per second (cfs). Capacity can be measured for the facility as awhole, for all of the intakes used by asingle
unit, or for the intake structure alone. In defining an intake’ s capacity it isimportant to distinguish between the design intake
flow (the maximum possible) and the actual operational intake flow. For thisregulation, EPA isregulating the total design
intake flow of the facility.

The quantity of cooling water needed and the type of cooling system are the most important factors determining the quantity
of intake flow (U.S. EPA, 1976). Once-through cooling systems withdraw water from a natural water body, circulate the
water through condensers, and then discharge it back to the source water body. Closed-cycle cooling systems withdraw water
from anatural water body, circulate the water through the condensers, and then send it to a cooling tower or cooling pond
before recirculating it back through the condensers. Because cooling water is recirculated, closed-cycle systems generally use
only 3.4% to 28.8% of the water used by once-through systems' (Kaplan, 2000). It is generally assumed that this will result
in acomparable reduction in 1& E (Goodyear, 1977). Systems with helper towers reduce water usage much less. Plants with
helper towers can operate in once-through or closed-cycle modes.

Circulating water intakes are used by once-through cooling systems to continuously withdraw water from the cooling water
source. Thetypical circulating water intake is designed to use 0.03-0.1 m¥s (1.06-3.53 cfs, or 500-1500 gallons per minute,
gpm) per megawatt (MW) of electricity generated (U.S. EPA, 1976). Closed-cycle systems use makeup water intakes to
provide water lost by evaporation, blowdown, and drift. Although makeup quantities are only a fraction of the intake flows of
once-through systems, quantities of water withdrawn can still be significant, especially by large facilities (U.S. EPA, 1976).

Assuming that organisms are uniformly distributed in the vicinity of an intake, the proportion of the source water flow

! The difference in water usage in cooling towers results from differences in source water (salinity) and the temperature rise of the
system.
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supplied to a CWIS s often used to derive a conservative estimate of the potential for adverse impact (e.g., Goodyear, 1977).
For example, withdrawal of 5% of the source water flow may be expected to result in aloss of 5% of planktonic organisms.
Although the assumption of uniform distribution may not always be met, when data on actual distributions are unavailable,
simple mathematical models based on this assumption provide a conservative and easily applied method for predicting
potential losses (Goodyear, 1977).

In addition to the relative quantity of intake flow, the potential for aguatic organisms to be impinged or entrained also
depends on physical, chemical, and biological characteristics of the surrounding ecosystem and species characteristics that
influence the intensity, time, and spatial extent of contact of aquatic organisms with afacility’s CWIS. Table 11-1 lists CWIS
characteristics and ecosystem characteristics that influence when, how, and why aguatic organisms may become exposed to,
and experience adverse effects of, CWIS.

Table 11-1: Partial List of CWIS, Ecosystem, and Species Characteristics Influencing Potential for I&E

CWIS Characteristics® i Ecosystem and Species Char acteristics
L ocation i Ecosystem Char acteristics (abiotic environment)
»  Depth of intake i»  Sourcewater body type
»  Distance from shoreline i»  Water temperatures
»  Proximity of intake withdrawal and discharge i»  Ambient light conditions
»  Proximity to other industrial discharges or water withdrawals i»  Sdinity levels
»  Proximity to an area of biological concern i»  Dissolved oxygen levels
i»  Tides/currents

Design i»  Direction and rate of ambient flows
»  Typeof intake structure (size, shape, configuration, orientation) :
»  Designintake velocity i Species Characteristics (physiology, behavior, life
»  Presence/absence of intake control and fish protection technologies i history)

» Intake Screen Systems i»  Density in zone of influence of CWIS

» Passive Intake Systems i»  Spatial and temporal distributions (e.g., daily,

» Fish Diversion/Avoidance Systems seasonal, annual migrations)
»  Water temperature in cooling system i»  Habitat preferences (e.g., depth, substrate)
»  Temperature change during entrainment i»  Ability to detect and avoid intake currents
»  Duration of entrainment i»  Swimming speeds
»  Useof intake biocides and ice removal technologies i»  Mobility
»  Scheduling of timing, duration, frequency, and quantity of water i» Bodysize

withdrawal. i»  Age/developmental stage

i»  Physiological tolerances (e.g., temperature,

Capacity salinity, dissolved oxygen)

»  Typeof withdrawa — once-through vs. recycled (cooling water volume
and volume per unit time)

»  Ratio of cooling water intake flow to source water flow

Feeding habits
Reproductive strategy

Mode of egg and larval dispersal
Generation time

v Vv v v

& All of these CWIS characteristics can potentially be controlled to minimize adverse environmental impacts (1&E) of new facilities.

If the quantity of water withdrawn islarge relative to the flow of the source water body, alarger number of organismswill
potentially be affected by afacility’s CWIS.

11.2 METHODS FOR ESTIMATING POTENTIAL I&E LOSSEs

11.2.1 Development of a Database of I&E Rates

To estimate the relative magnitude of 1&E for different species and water body types, EPA compiled | & E data from 107
documents representing a variety of sources, including previous section 316(b) studies, critical reviews of section 316(b)
studies, biomonitoring and aquatic ecology studies, and technology implementation studies. In total, data were compiled for
98 steam electric facilities (36 riverine facilities, 9 lake/reservoir facilities, 19 facilities on the Great Lakes, 22 estuarine
facilities, and 12 ocean facilities). Design intake flows at these facilities ranged from alow of 19.7 to a high of 3,315.6
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MGD.

EPA notes that most of these studies were completed by the facilities in the mid-1970s using methods that are now outmoded.
A number of the methods used at that time probably resulted in an underestimate of losses. For example, many studies did
not adjust 1& E sampling data for factors such as collection efficiency. Because of such methodological weaknesses, EPA
used these only to gauge the relative magnitude of impingement and entrainment losses. Any further analysis of the data
should be accompanied by a detailed evaluation of study methods and supplemented with additional data as needed.

In order to understand the potential magnitude of I& E, EPA aggregated the datain the studiesin a series of steps to derive
average annual impingement and entrainment rates, on a per facility basis, for different species and water body types.

First, the data for each species were summed across all units of afacility and averaged across years (e.g., 1972 to 1976).
Losses were then averaged by species for all facilities in the database on a given water body type to derive species-specific
and water body-specific mean annual |& E rates. Finally, mean annual 1& E rates were ranked, and rates for the top 15 species
were used for the data presented below.

11.2.2 Data Uncertainties and Potential Biases

A number of uncertainties and potential biases are associated with the annual 1& E estimates that EPA developed. Most
important, natural environmental variability makesit difficult to detect ecological impacts and identify cause-effect
relationships even in cases where study methods are as accurate and reliable as possible. For example, 1& E rates for any
given population will vary with annual changes in environmental conditions. Asaresult, it can be difficult to determine the
relative role of 1& E mortality in population fluctuations.

In addition to the influence of natural variability, data uncertainties result from measurement errors, some of which are
unavoidable. Much of the data presented here does not account for the inefficiency of sampling gear, variationsin collection
and analytical methods, or changes in the number of unitsin operation or technologiesin use.

Potential biases were also difficult to control. For example, many studies presented data for only a subset of “representative”
species, which may lead to an underestimation of total I& E. On the other hand, the entrainment estimates obtained from
EPA’s database do not take into account the high natural mortality of egg and larval stages and therefore are likely to be
biased upwards. However, this bias was unavoidabl e because most of the source documents from which the database was
derived did not estimate losses of early life stages as an equivalent number of adults, or provide information for making such
calculations.? In the absence of information for adjusting egg losses on this basis, EPA chose to include eggs and larvae in
the entrainment estimates to avoid underestimating age O losses.

With these caveats in mind, the following sections present the results of EPA’s data compilations. The data are grouped by
water body type and are presented in summary tables that indicate the range of losses for the 15 species with the highest I&E
rates based on the limited subset of data available to EPA. 1&E losses are expressed as mean annual numbers on a per facility
basis. Because the data do not represent arandom sample of 1& E losses, it was not appropriate to summarize the data
statistically. It isaso important to stress that because the data are not a statistical sample, the data presented here may not
represent the true magnitude of losses. Thus, the data should be viewed only as general indicators of the potential range of
I&E.

11.3 CWIS IMPINGEMENT AND ENTRAINMENT IMPACTS IN RIVERS

Freshwater rivers and streams are free-flowing bodies of water that do not receive significant inflows of water from oceans or
bays. Current istypically highest in the center of ariver and rapidly drops toward the edges and at depth because of increased
friction with river banks and the bottom (Hynes, 1970; Allan, 1995). Closeto and at the bottom, the current can become
minimal. The range of flow conditions in undammed rivers helps explain why fish with very different habitat requirements
can co-exist within the same stretch of surface water (Matthews, 1998).

2 For species for which sufficient life history information is available, the Equivalent Adult Model (EAM) can be used to predict the
number of individuals that would have survived to adulthood each year if entrainment at egg or larval stages had not occurred (Horst,
1975; Goodyear, C.P., 1978). Theresulting estimate is known as the number of “equivalent adults.”
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In general, the shoreline areas along river banks support a high diversity of aguatic life. These are areas where light penetrates
to the bottom and supports the growth of rooted vegetation. Suspended solids tend to settle along shorelines where the
current slows, creating shallow, weedy areas that attract aquatic life. Riparian vegetation, if present, also provides cover and
shade. Such areas represent important feeding, resting, spawning, and nursery habitats for many aguatic species. In
temperate regions, the number of impingeable and entrainable organisms in the littoral zone of rivers increases during the
spring and early summer when most riverine fish species reproduce. This concentration of aguatic organisms along river
shorelines in turn attracts wading birds and other kinds of wildlife.

The data compiled by EPA indicate that fish species such as common carp (Cyprinus
carpio), yellow perch (Perca flavescens), white bass (Morone chrysops), freshwater
drum (Aplodinotus grunniens), gizzard shad (Dorosoma cepedianum), and alewife are
the main fishes harmed by CWIS located in rivers. Table 11-2 shows, in order of the
greatest to least impact, the annual entrainment of eggs, larvae, and juvenilefishin
rivers. Table 11-3 shows, in order of greatest to least impact, the annual impingement in
theriversfor all age classes. These species occur in hearshore areas and/or have pelagic
early life stages, traits that greatly increase their susceptibility to I& E.

Table 11-2: Annual Entrainment of Eggs, Larvae, and Juvenile Fish in Rivers
Common Name Scientific Name NFuarEi[I)i?ir&gf MEZ? éggﬁ?i/ I(Ef?;:;a)llgg;ant Range

common carp i Cyprinus carpio 7 20,500,000 i 859,000 - 79,400,000 I
yellowperch  iPercaflavescens o 4 0T 1310000 . 434,000- 50400000 |
whitebass iMoronechrysops P 4 T T12g0000 {60,400 49,600,000 |
freshwater drum  ; Aplodinotusgrunniens P 5 112800000 i 3820040500000 |
gizzadshad  iD orosoma cepedianum P 4 T 70000 | 45800- 24,700,000 |
siner iNotropisspp. o 4 T T 3sm0000 . 191,000- 13,000000 |
channel cafish  : Ictaluruspunctatus P s 1 7zuo000 0 i 10100- 14900000 |
bluntnoseminnow  ; Pimephalesnotatus o 1 i 2080000 LT
blackbass ~ :Micropterusspp. P A 1900000 LT
rainbow smelt i Osmerusmordax o 1 i Tizs0000 LT |
minnow :Pimephalesspp. P 1 i Tro0000 LT |
snfish epomisspp. P s i aeo0 i 4230-4,660000 |
emerdd shiner ;i Notropisatherinoides P I 77 Y. ' R { " 166,000- 1,480,000 |
whitesucker  Catostomus commersoni | 5 1 7704000 0 20700-2,860000 |
mimcshiner  Notropisvolucellus | . 2 0 000 0 30100- 781,000 |
"

Source:  Hicks, 1977; Cole, 1978; Geo-Marine Inc., 1978; Goodyear, C.D., 1978; Potter, 1978; Cincinnati Gas & Electric Company,
1979; Potter et al., 1979a, 1979b, 1979c, 1997d; Cherry and Currie, 1998; Lewis and Seegert, 1998.
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Table 11-3: Annual Impingement in the Rivers for All Age Classes Combmed

Number of { Mean Annual |mpingement per

Common Name Scientific Name Facilities Facility (fish/year) Range
threadfin shad Dorosoma petenense i 1,030,000 i 199 - 3,050,000
ettt ettt 248000 .................. 30801480000
........................ : 2100028486000

73,200

channel catfish i Ictalurus punctatus
. ]
Source: Benda and Houtcooper, 1977; Freeman and Sharma, 1977; Hicks, 1977; Sharma and Freeman, 1977; Supka and Sharma, 1977;
Energy Impacts Associates Inc., 1978; Geo-Marine Inc., 1978; Goodyear, C.D., 1978; Potter, 1978; Cincinnati Gas & Electric Company,
1979; Potter et al., 1979a, 1979b, 1979c¢, 1979d; Van Winkle et al., 1980; EA Science and Technology, 1987; Cherry and Currie, 1998;
Michaud, 1998; Lohner, 1998.

11.4 CWIS IMPINGEMENT AND ENTRAINMENT IMPACTS IN LAKES AND RESERVOIRS

Lakes areinland bodies of open water located in natural depressions (Goldman and Horne, 1983). Lakes are fed by rivers,
streams, springs, and/or local precipitation. Water currents in lakes are small or negligible compared to rivers, and are most
noticeable near lake inlets and outlets.

Larger lakes are divided into three general zones — the littoral zone (shoreline areas where light penetrates to the bottom), the
limnetic zone (the surface layer where most photosynthesis takes place), and the profundal zone (relatively deeper and colder
offshore area) (Goldman and Horne, 1983). Each zone differsin its biological productivity and species diversity and hencein
the potential magnitude of CWIS I& E impacts. The importance of these zonesin relation to potential impacts of CWIS are
discussed below.

The highly productive littoral zone extends farther and deeper in clear lakes than in turbid lakes. In small, shallow lakes, the
littoral zone can be quite extensive and even include the
entire water body. Asalong river banks, this zone supports
high primary productivity and biological diversity. Itis
used by a host of fish species, benthic invertebrates, and
zooplankton for feeding, resting, and reproduction, and as
nursery habitat. Many fish species adapted to living in the
colder profundal zone also move to shallower in-shore areas
to spawn, e.g., lake trout (Salmo namycush) and various
deep water sculpin species (Cottus spp.).

Many fish species spend most of their early development in
and around the littoral zone of lakes. These shallow waters
warm up rapidly in spring and summer, offer avariety of

different habitats (submerged plants, boulders, logs, etc.) in
which to hide or feed, and stay well-oxygenated throughout

11-7



Section 316b EA Chapter 11 for New Facilities CWIS I&E Impacts and Potential Benefits

theyear. Typically, thelittoral zoneisamajor contributor to the total primary productivity of lakes (Goldman and Horne,
1983).

The limnetic zone accounts for the vast majority of light that is absorbed by the water column. In contrast to the high
biological activity observed in the nearshore littoral zone, the offshore limnetic zone supports fewer species of fish and
invertebrates. However, during certain times of year, some fish and invertebrate species spend the daylight hours hiding on
the bottom and rise to the surface of the limnetic zone at night to feed and reproduce. Adult fish may migrate through the
limnetic zone during seasonal spawning migrations. The juvenile stages of numerous aquatic insects — such as caddisflies,
stoneflies, mayflies, dragonflies, and damselflies — develop in sediments at the bottom of lakes but move through the
limnetic zone to reach the surface and fly away. Thisactivity attracts foraging fish.

The deeper, colder profundal zone of alake does not support rooted plants because insufficient light penetrates at these
depths. For the same reason, primary productivity by phytoplankton is minimal. However, awell-oxygenated profundal zone
can support avariety of benthic invertebrates or cold-water fish, e.g., brown trout (Salmo trutta), lake trout, and ciscoes
(Coregonus spp.). With few exceptions (such as cisces or whitefish), these species seek out shallower areas to spawn, either
in littoral areas or in adjacent rivers and streams, where they may become susceptibleto CWIS.

Most of the larger riversin the United States have one or more dams that create artificial lakes or reservoirs. Reservoirs have
some characteristics that mimic those of natural lakes, but large reservoirs differ from most lakes in that they obtain most of
their water from alarge river instead of from groundwater recharge or from smaller creeks and streams.

The fish species composition in reservoirs may or may not reflect the native assemblages found in the pre-dammed river.
Dams create two significant changes to the local aquatic ecosystem that can alter the original species composition: (1)
blockages that prevent anadromous species from migrating upstream, and (2) atered riverine habitat that can eliminate
species that cannot readily adapt to the modified hydrologic conditions.

Reservoirstypically support littoral zones, limnetic zones, and profundal zones, and the same concepts outlined above for
lakes apply to these bodies of water. For example, compared to the profundal zone, the littoral zone along the edges of
reservoirs supports greater biological diversity and provides prime habitat for spawning, feeding, resting, and protection for
numerous fish and zooplankton species. However, there are also several differences. Reservoirs often lack extensive shallow
areas along their edges because their banks have been engineered or raised to contain extra water and prevent flooding. In
mountai nous areas, the banks of reservoirs may be quite steep and drop off precipitously with little or no littoral zone. As
with lakes and rivers, however, CWIS located in shallower water have a higher probability of entraining or impinging
organisms.

Results of EPA’s data compilation indicate that fish species most commonly affected by CWIS located on lakes and
reservoirs are the same as the riverine species that are most susceptible, including alewife (Alosa pseudoharengus), drum
(Aplondinotus spp.), and gizzard shad (Dorsoma cepedianum) (Tables 11-4 and 11-5).

Table 11-4: Annual Entrainment of Eggs, Larvae, and Juvenile Fish in Reservoirs and Lakes
(excluding the Great Lakes)

Common Name i Scientific Name i Number of Facilities i Mean Annual Entrainment per Facility (fish/year)
drum i Aplondinotus spp. 1 15,600,000
e Lepomlsspp ............................... .................... S .................................... s
grzadshed  Dorosmacepedanm f Lt 30000

crappie { Pomoxis spp. § 1 : 8,500,000
' ’ 1,730,000

Source:  Michaud, 1998; Spicer et al., 1998.
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Table 11-5: Annual Impingement in Reservoirs and Lakes (excluding the Great Lakes)
for All Age Classes Combined
Common Name Scientific Name NFuargill)ﬁiréf M?;é;gi?i?yl(;?g;‘f;?)ent Range
threadfin shad i Dorosoma petenense 4 678,000 203,000 - 1,370,000
dewife Alosapseudoharengus | 4 01000 000 33100-514000 |
sdipjack herring | Alosachrysochons ¢ 1 15000 i e
bluegill  ilepomsmacrochirus . 6 . 48600 i 468-277,000 |
gzadshad | Dorosoma cepedianum | | 5 ¢ a0 829-80,700 |
wamouth sunfish  : Lepomisgulosss ¢ 4 i 39400 i 31-157,000 |
ydlowperch | Pecaflavescens ¢ 2 i 380 i 502-114000 |
freswater drum  : Aplodinotusgrunniens | 4 grso0 i 8-150000 |
slverchub | Hybopsisstoreriana {1 18200 i .0 |
blackbullheed  Ictalurusmelas ¢ 3 . 1030 i 171-30300 |
troutperch ¢ Percopsisomiscomaycus | 2 i gm0 i 691-16800 |
nothempike  {Esoxluus ¢ 2 . 7180 i 154-14200 |
bluecafish  lctalurusfurcatus ¢ 1 . 330 i .o
paddiefish | Polyodonspathula | 2 i 310 i 1940-4380 |
inland (tidewater)  : Menidiaberyllina . 1 . 3100 i o
silverside : : :
I

Source:  Tennessee Division of Forestry, Fisheries, and Wildlife Development, 1976; Tennessee Valley Authority, 1976; Benda and
Houtcooper, 1977; Freeman and Sharma, 1977; Sharma and Freeman, 1977; Tennessee Valley Authority, 1977; Spicer et al.,
1998; Michaud, 1998.

11.5 CWIS IMPINGEMENT AND ENTRAINMENT IMPACTS IN THE GREAT LAKES

The Great Lakes were carved out by glaciers during the last ice age (Bailey and Smith, 1981). They contain nearly 20% of
the earth’ s fresh water, or about 23,000 km® (5,500 cu. mi.) of water, covering atotal area of 244,000 km? (94,000 sg. mi.).
There arefive Great Lakes: Lake Superior, Lake Michigan, Lake Huron, Lake Erie, and Lake Ontario. Although part of a
single system, each lake has distinct characteristics. Lake Superior isthe largest by volume, with aretention time of 191
years, followed by Lake Michigan, Lake Huron, Lake Erie, and Lake Ontario.

Water temperatures in the Great L akes strongly influence the
physiological processes of aquatic organisms, affecting growth,
reproduction, survival, and species temporal and spatial distribution.
During the spring, many fish speciesinhabit shallow, warmer waters
where temperatures are closer to their thermal optimum. Aswater
temperatures increase, these species migrate to deeper water. For species
that are near the northern limit of their range, the availability of shallow,
sheltered habitats that warm early in the spring is probably essential for
survival (Lane et a., 1996a). For other species, using warmer littoral
areas increases the growing season and may significantly increase
production.

Some 80% of Great Lakes fish use the littoral zone for at least part of the
year (Laneet a., 1996a). Of 139 Great Lakes fish species reviewed by Lane et al. (1996b), all but the deepwater ciscoes
(Coregonus spp.) and deepwater sculpin (Myxocephal us thompsoni) use waters less than 10 m deep as nursery habitat.

A large number of thermal-electric plants located on the Great Lakes draw their cooling water from the littoral zone, resulting
in high 1& E of several fish species of commercial, recreational, and ecological importance, including alewife, gizzard shad,
yellow perch, rainbow smelt, and lake trout (Tables 11-6 to 11-9).
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Table 11-6: Annual Entrainment of Eggs, Larvae, and Juvenile Fish in the Great Lakes
i Number of i Mean Annual Entrainment per_

Common Name Scientific Name Facilities Fadility (fish/year) Range
dewife ' : Alosa pseudoharengus 5 526,000,000 i 3,930,000 - 1,360,000,000
rainbow smelt Osmer us mordax 5 90,500,000 424,000 - 438,000,000

IaketroutSaImonamycush ............ R B e
.

Source:  Texas Instruments Inc., 1978; Michaud, 1998.

Table 11-7: Annual Entrainment of Larval Fish in
the Great Lakes by Lake
L ake Num_b_e_r of Total Ann_uaJ Entrainment
] Facilities (fish/year)
Erie 16 : 255,348,164
M|ch|gan ............. ; 5196307405 ..............
Ontano ...................... P 176285758 ..............
Huron .............. 681462440 ..............
Supenor ...... ............. i 4256707 ..............

Source:  Kelso and Milburn, 1979.

Table 11-8: Annual Impingement of Fish in the Great Lakes for All Age Classes Combmed .
; ! Number of i Mean Annual Impingement per
Common Name Scientific Name Facilities | Facility (fish/year) Range
aewife i Alosa pseudoharengus 15 1,470,000 i 355-5,740,000 I

i

16 - 4,180
14 - 3,920

Cyprl nus carpio
pumpkinseed : Lepomis gibbosus

i

Source:  Benda and Houtcooper, 1977; Sharma and Freeman, 1977; Texas Instruments Inc., 1978; Thurber and Jude, 1985; Lawler
Matusky & Skelly Engineers, 1993a; Michaud, 1998.
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Table 11-9: Annual Impingement of Fish
in the Great Lakes by Lake

L ake Number of Total Annual Impingement
Facilities (fish/year)
Erie 16 22,961,915

243,683

Source:  Kelso and Milburn, 1979.

The I& E estimates of Kelso and Milburn (1979) presented in Tables 11-7 and 11-9 were derived using methods that differed
in a number of ways from EPA’ s estimation methods, and therefore the data are not strictly comparable. First, the Kelso and
Milburn (1979) data represent total annual losses per lake, whereas EPA’ s estimates are on a per facility basis. In addition,
the estimates of Kelso and Milburn (1979) are based on extrapolation of losses to facilities for which data were unavailable
using regression equations relating losses to plant size.

Despite the differences in estimation methods, when converted to an annual average per facility, the impingement estimates of
Kelso and Milburn (1979) are within the range of EPA’s estimates. For example, the average annual impingement of 675,980
fish per facility based on Kelso and Milburn’s (1979) data is comparable to EPA’s high estimate of 1,470,000 for alewife.

On the other hand, EPA’ s entrainment estimates include eggs and larvae and are therefore substantially larger than those of
Kelso and Milburn (1979), which result from converting eggs and larvae to an equivalent number of fish. Because of the high
natural mortality of fish eggs and larvae, entrainment losses expressed as the number that would have survived to become fish
are much smaller than the original number of eggs and larvae entrained (Horst, 1975; Goodyear, 1978). Viewed together, the
two types of estimates give an indication of the possible upper and lower bounds of annual entrainment per facility (e.g., an
annual average of 8,018,657 fish based on Kelso and Milburn’s data compared to EPA’ s highest estimate of 526,000,000
organisms based on the average for alewife).

11.6 CWIS IMPINGEMENT AND ENTRAINMENT IMPACTS IN ESTUARIES

Estuaries are semi-enclosed bodies of water that have an unimpaired natural connection with the open ocean and within
which seawater is diluted with fresh water derived from land. Estuaries are created and sustained by dynamic interactions
among oceanic and freshwater environments, resulting in arich array of habitats used by both terrestrial and agquatic species
(Day et al., 1989). Because of the high biological productivity and sensitivity of estuaries, adverse environmental impacts are
more likely to occur at CWIS located in estuaries than in other water body types.

Numerous commercially, recreationally, and ecologically important fish and shellfish species spend part or al of their life
cycle within estuaries. Marine fish that spawn offshore take advantage of prevailing inshore currents to transport their eggs,
larvae, or juvenilesinto estuaries where they hatch or mature. Inshore areas along the edges of estuaries support high rates of
primary productivity and are used by numerous aquatic species for feeding and as nursery habitats. This high level of
biological activity makes these shallow littoral zone habitats highly susceptible to 1& E impacts from CWIS.

Estuarine species that show the highest rates of 1&E in the studies reviewed by EPA include bay anchovy (Anchoa mitchilli),
tautog (Tautoga onitis), Atlantic menhaden (Brevoortia tyrannus), gulf menhaden (Brevoortia patronus), winter flounder
(Pleuronectes americanus), and weakfish (Cynoscion regalis) (Tables 11-10 and 11-11).

During spring, summer, and fall, various life stages of these and other estuarine fish show considerable migratory activity.
Adults move in from the ocean to spawn in the marine, brackish, or freshwater portions of estuaries or their associated rivers,
the eggs and larvae can be planktonic and move about with prevailing currents or by using selective tidal transport; juveniles
actively move upstream or downstream in search of optimal nursery habitat; and young adult anadromous fish move out into
the ocean to reach sexual maturity. Because of the many complex movements of estuarine-dependent species, a CWIS
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located almost anywhere in an estuary can harm both resident and migratory species as well as related freshwater, estuarine,
and marine food webs.

Table 11-10: Annual Entrainment of Eggs, Larvae, and Juvenile Flsh in Estuaries .
{ Number of i Mean Annual Entrainment i
CTMmIn NEWR § o SHELE N Faclities | per Fadility (fishiyear) Range
bay anchovy Anchoa mitchilli 2 18,300,000,000 i 12,300,000,000 - 24,400,000,000

Atlantic menhaden : 2 i 3,160,000,000

winter flounder | Pleuronectes americanus f1 P Tespoo0000 i e I
weakfish ~ :Cynoscionregalis F 2T 339000000 0 © " 99,100,000- 579,000000 |
hogchoker i Trinectesmaculatus 1T omoo0000 0 o I
Atlantic crosker """"""""""""""""""""""""""""" o 48500000 ;e |
spot Le| ostomus xanthurus . 1 11,400,000 :

blucbeck harring | Alosa aestivalis 1P Tw020000 00 e I
dewife e e T P
Atlantictomeod : Microgadustomeod F 3T 380000 o 2070-7,030000 |
Americanshed i Alosasapidissma i 1 i 1g0000 i e

Source:  U.S EPA, 1982; Lawler Matusky & Skelly Engineers, 1983; DeHart, 1994; PSE& G, 1999.

Table 11-11: Annual Impingement in Estuaries for All Age Classes Combined

Number of | Mean Annual Impingement
Facilities per Facility (fish/year)

76,000,000

Common Name Scientific Name Range

2,990,000 - 149,000,000

gulf menhaden Brevoortla paIronus

: Anchoa mitchilli 450,000 1,700 - 2,750,000

..................................... e

weakfish i Cynoscion regalis 4 : 320,000 357 - 1,210,000

......................... o

, 8 g 311,000 13 - 1,500,000
— e frove e o
- o e — P
........... T e iy Tt
— o e o
— — e o
N o e e — T
éi'l'{}ér&}'}ﬁi'r'{ﬁc}'\}&""m'""?ﬁi}ﬁ&éﬁéﬁﬁﬂ;ﬁd&é{é’i’é'"""""? ............ 7

Source:  Consolidated Edison Company of New York Inc., 1975; Lawler Matusky & Skelly Engineers, 1975, 1976; Supka and Sharma,
1977; Lawler et al., 1980; Texas Instruments Inc., 1980; Van Winkle et al., 1980; Consolidated Edison Company of New York
Inc. and New York Power Authority, 1983; Normandeau Associates Inc., 1984; EA Science and Technology, 1987; Lawler
Matusky & Skelly Engineers, 1991; Richkus and McLean, 1998; PSE& G, 1999; New York Sate Department of Environmental
Conservation, No Date.
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11.7 CWIS IMPINGEMENT AND ENTRAINMENT IMPACTS IN OCEANS

Oceans are marine open coastal waters with salinity greater than or equal to 30 parts per thousand (Ross, 1995). CWISin
oceans are usually located over the continental shelf, a shallow shelf that slopes gently out from the coastline an average of 74
km (46 miles) to where the sea floor reaches a maximum depth of 200 m (660 ft) (Ross, 1995). The deep ocean extends
beyond thisregion. The area over the continental shelf is known as the Neritic Province and the area over the deep ocean is
the Oceanic Province (Meadows and Campbell, 1978).

Vertically, the upper, sunlit epipelagic zone over the continental shelf averages about 100 m in depth (Meadows and
Campbell, 1978). This zone has pronounced light and temperature gradients that vary seasonally and influence the temporal
and spatial distribution of marine organisms.

In oceans, the littoral zone encompasses the photic zone of the area over the continental shelf. Asin other water body types,
the littoral zone is where most marine organisms concentrate. The littoral zone of oceansis of particular concern in the
context of section 316(b) because this biologically productive zone is also where most coastal utilities withdraw cooling
water.

The morphology of the continental shelf along the U.S. coastlineis quite varied (NRC, 1993). Along the Pacific coast of the
United States the continental shelf isrelatively narrow, ranging from 5 to 20 km (3 to 12 miles), and is cut by several steep-
sided submarine canyons. Asaresult, the littoral zone along this coast tends to be narrow, shallow, and steep. In contrast,
along most of the Atlantic coast of the United States, thereis awide, thick, and wedge-shaped shelf that extends as much as
250 km (155 miles) from shore, with the greatest widths generally opposite large rivers. Along the Gulf coast, the shelf
ranges from 20 to 50 km (12 to 31 miles).

The potential for I& E in coastal areas can be quite high, not only because CWIS are located in the productive areas over the
continental shelf where many species reproduce, but also because nearshore areas within bays, estuaries, wetlands, or coastal
rivers provide nursery habitat. In addition, the early life stages of many species are planktonic, and tides and currents can
carry these organisms over large areas. The abundance of plankton in temperate regions is seasonal, with greater numbersin
spring and summer and fewer numbersin winter.

An additional concern for CWISin coastal areas pertains to the presence of marine mammals and reptiles, including
threatened and endangered species of seaturtles. These species are known to enter submerged offshore CWIS and can drown
once inside the intake tunnel.

In addition to many of the species discussed in the section on estuaries, other fish species found in near coastal watersthat are
of commercial, recreational, or ecological importance and are particularly vulnerableto I1& E include silver perch (Bairdiella
chrysura), cunner (Tautogolabrus adspersus), several anchovy species, scaled sardine (Harengula jaguana), and queenfish
(Seriphus politus) (Tables 11-12 and 11-13).
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Table 11-12: Annual Entrainment of Eggs, Larvae, and Juvenile Flsh in Oceans

Number of | Mean Annual Entrainment :

Common Name Scientific Name Facllities | per Fadility (fishiyear) Range
bay anchovy ' Anchoa mitchilli 2 44,300,000,000 i 9,230,000,000 - 79,300,000,000
slverperch BaerleIIachrysura ..................... ............ S ........... 26400000000 ............... ....... 863000052800000000 ......
strlpedanchovy ....... Anchoahepsetus ......................... v 6650000000 ............... I buttut ntutediion bt bt vbutu
.................................. Tautogolabrusadspersus 1620000000

i Harengula jaguana 1,210,000,000

................................. ,......................................................,.........................,.......................................‘........................................................................

tautog Tautoga onitis 2 911,000,000 300,000 - 1,820,000,000

......................... -

803,000,000

......................... -

680,000,000

Atlantic mackerel Sconber scombrus

Atlantic bumper i : Chloroscombrus chrysurus : :

.|

Source:  Conservation Consultants Inc., 1977; Sone & Webster Engineering Corporation, 1980; Florida Power Corporation, 1985;
Normandeau Associates Inc., 1994; Jacobsen et al., 1998; Northeast Utilities Environmental Laboratory, 1999.

Table 11-13: Annual Impingement in Oceans for All Age Classes Combmed

Number of | Mean Annual Impingement
Common Name Scientific Name Facilities | per Facility (fish/year) Range
queenfish ! Seriphus politus 2 201,000 19,800 - 382,000

polka-dot batfish i Ogcocephalus radiatus 74,500

bay anchovy { Anchoa mitchilli 11,000 - 87,900

northern anchovy Engraulis mordax 26,600 - 47,200

N

walleye surfperch : Hyper prosopon argenteum

Atlantic menhaden i Brevoortia tyrannus : 3 : 861 - 20,400
—h

Source:  Stone & Webster Engineering Corporation, 1977; Stupka and Sharma, 1977; Tetra Tech Inc., 1978; Stone and Webster
Engineering Corporation, 1980; Florida Power Corporation, 1985; Southern California Edison Company, 1987; SAIC, 1993;
EA Engineering, Science and Technology, 1997; Jacobsen et al., 1998.
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11.8 SUMMARY OF IMPINGEMENT AND ENTRAINMENT DATA

The data evaluated by EPA indicate that fish species with free-floating, early life stages are those most susceptible to CWIS
impingement and entrainment impacts. Such planktonic organisms lack the swimming ability to avoid being drawn into
intake flows. Species that spawn in nearshore areas, have planktonic eggs and larvae, and are small as adults experience even
greater impacts because both new recruits and the spawning adults are affected (e.g., bay anchovy in estuaries and oceans).

EPA’s datareview also indicates that fish speciesin estuaries and oceans experience the highest rates of I& E. These species
tend to have planktonic eggs and larvae, and tidal currents carry planktonic organisms past intakes multiple times, increasing
the probability of I&E. In addition, fish spawning and nursery areas are located throughout estuaries and near coastal waters,
making it difficult to avoid locating intakes in areas where fish are present.

11.9 POTENTIAL BENEFITS OF SECTION 316(B) REGULATION

11.9.1 Benefits Concepts, Categories, and Causal Links

This section provides a qualitative description of the types of benefits that are expected from the section 316(b) New Facility
Rule. Although valuing the changes in environmental quality that arise from the ruleis a principal desired outcome for the
Agency’s policy assessment framework, time and data constraints do not permit a quantified assessment of the economic
benefits of the fina rule.

Asnoted in previous sections of this chapter, changesin CWIS design, location, or capacity can reduce |& E rates. These
changesin 1&E can potentially yield significant ecosystem improvements in terms of the number of fish that avoid premature
mortality. Thisin turn isexpected to increase local and regional fishery populations, and ultimately contribute to the
enhanced environmental functioning of affected water bodies (rivers, lakes, estuaries, and oceans). Finally, the economic
welfare of human populationsis expected to increase as a consequence of the improvements in fisheries and associated
aquatic ecosystem functioning. Potential ecological outcomes and related economic benefits from anticipated reductionsin
adverse effects of CWIS are identified below along with an explanation of the basic economic concepts applicable to the
economic benefits, including benefit categories and taxonomies, service flows, and market and nonmarket goods and services.

11.9.2 Applicable Economic Benefit Categories

Key challengesin benefits assessment include uncertainties and data gaps, as well as the fact that many of the goods and
services beneficially affected by the change in new facility 1& E are not traded in the marketplace. Thus there are numerous
instances — including this final section 316(b) rule for new facilities— when it is not feasible to confidently assign monetary
values to some beneficial outcomes. 1n such instances, benefits are described and considered qualitatively. Thisisthe case
for the rule for new facility CWIS. At thistime, thereisonly general information about the location of most new facilities,
and in most cases details of facility and environmental characteristics are unknown. Asaresult, it isnot possible to do a
detailed analysis of potential monetary benefits associated with the final regulations.

11.9.3 Benefit Category Taxonomies

The term “economic benefits’ here refers to the dollar value associated with all the expected positive impacts of the section
316(b) New Facility Rule. Conceptually, the monetary value of benefitsis the sum of the predicted changes in “consumer
and producer surplus.” These surplus measures are standard and widely accepted terms of applied welfare economics, and
reflect the degree of well-being derived by economic agents (e.g., people or firms) given different levels of goods and
services, including those associated with environmental quality.®

3 Technically, consumer surplus reflects the difference between the “value” an individual places on agood or service (as reflected by
theindividual’s “willingness to pay” for that unit of the good or service) and the “cost” incurred by that individual to acquireit (as
reflected by the “price” of acommodity or service, if it isprovided in the marketplace). Graphically, thisis the area bounded from above
by the demand curve and below by the market clearing price. Producer surplusisasimilar concept, reflecting the difference between the
market price a producer can obtain for agood or service and the actual cost of producing that unit of the commodity.

11-15



Section 316b EA Chapter 11 for New Facilities CWIS I&E Impacts and Potential Benefits

The economic benefits of activities that improve environmental conditions can be categorized in many different ways. The
various terms and categories offered by different authors can lead to some confusion with semantics. However, the most
critical issueisto try not to omit any relevant benefit, and at the same time avoid potential double counting of benefits.

One common typology for benefits of environmental programsisto divide them into three main categories: (1) economic
welfare (e.g., changes in the well-being of humans who derive use value from market or nonmarket goods and services such
as fisheries); (2) human health (e.g., the value of reducing the risk of premature fatality due to changing exposure to
environmental exposure); and (3) nonuse values (e.g., stewardship values for the desire to preserve threatened and endangered
species). For the section 316(b) New Facility Rule, however, this typology does not convey all the intricacies of how therule
might generate benefits. Further, human health benefits are not anticipated. Therefore, another categorization may be more
informative.

Figure 11-1 outlines the most prominent categories of benefit values for the section 316(b) New Facility Rule. The four
quadrants are divided by two principles: (1) whether the benefit can be tracked in a market (i.e., market goods and services)
and (2) how the benefit of a nonmarket good is received by human beneficiaries (either from direct use of the resource, from
indirect use, or from nonuse).

Figure 11-1: Section 316(b) Benefit Values

Market benefits are best typified by commercial fisheries, where a change in fishery conditions will manifest itself in the
price, quantity, and/or quality of fish harvests. The fishery changes thus result in changes in the marketplace, and can be
evaluated based on market exchanges.

Direct use benefits include the value of improved environmental goods and services used and valued by people (whether or
not they are traded in markets). A typical nonmarket direct use would be recreational angling, in which participants enjoy a
welfare gain when the fishery improvement results in a more enjoyable angling experience (e.g., higher catch rates).

Indirect use benefits refer to changes that contribute, through an indirect pathway, to an increase in welfare for users (or
nonusers) of the resource. An example of anindirect benefit would be when the increase in the number of forage fish enables
the population of valued predator species to improve (e.g., when the size and numbers of prized recrestional or commercial
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fish increase because their food source has been improved). In such a context, the |& E impacts on aforage species will
indirectly result in welfare gains for recreational or commercia anglers.

Nonuse benefits — also known as passive use values — reflect the values individual s assign to improved ecological
conditions apart from any current, anticipated, or optional use by them. Some economists consider option values to be a part
of nonuse values because the option valueis not derived from actual current use, whereas other writers placeit in ause
category (because the option value is associated with preserving opportunity for a future use of the resource). For
convenience, we place option value in the nonuse category.

11.9.4 Direct Use Benefits

Direct use benefits are the simplest to envision. The welfare of commercial, recreational, and subsistence fishermen is
improved when fish stocks increase and their catch ratesrise. Thisincrease in stocks may be induced by reduced | & E of
species sought by fishermen, or through reduced & E of forage and bait fish, which leads to increases in populations of
commercial and recreational species. For subsistence fishermen, the increase in fish stocks may reduce the amount of time
spent fishing for their meals or increase the number of meals they are able to catch. For recreational anglers, more fish and
higher catch rates may increase the enjoyment of afishing trip and may also increase the number of fishing trips taken. For
commercia fishermen, larger fish stocks may lead to increased revenues through increases in total landings and/or increases
in the catch per unit of effort (i.e., lower costs per fish caught). Increasesin catch may also lead to growth in related
commercial enterprises, such as commercial fish cleaning/filleting, commercial fish markets, recreational charter fishing, and
fishing equipment sales.

Evidence that these use benefits are valued by society can be seen in the market. For example, in 1996 about 35 million
recreational anglers spent nearly $38 billion on equipment and fishing trip related expenditures (US DOI, 1997) and the 1996
GDP from fishing, forestry, and agricultural services (not including farms) was about $39 billion (BEA, 1998). Clearly, these
dataindicate that the fishery resource is very important. Although these baseline values do not give us a sense of how
benefits change with changes in environmental quality such asreduced 1& E and increased fish stocks, even a change of 0.1%
would translate into potential benefits of $40 million per year.

Commercial fishermen. The benefits derived from increased landings by commercial fishermen can be valued by looking at
the market in which the fish are sold. The ideal measure of commercial fishing benefitsis the producer surplus generated by
the marginal increase in landings, but often the data required to compute the producer surplus are unavailable. In this case,
revenues may be used as a proxy for producer surplus, with some assumptions and an adjustment. The assumptions are that
(2) there will be no change in harvesting behavior or effort, but existing commercial anglers will experience an increasein
landings, and (2) there will be no changein price. Given these assumptions, benefits can be estimated by calculating the
expected increase in the value of commercial landings, and then translating the landed values into estimated increasesin
producer surplus. The economic literature (Huppert, 1990) suggests that producer surplus values for commercial fishing have
been estimated to be approximately 90% of total revenue (landings values are a close proxy for producer surplus because the
commercial fishing sector has very high fixed costs relative to its variable costs). Therefore, the marginal benefit from an
increase in commercial landings can be estimated to be approximately 90% of the anticipated change in revenue.

Recreational users. The benefits of recreational use cannot be tracked in the market. However, thereis extensive literature
on valuing fishing trips and valuing increased catch rates on fishing trips. Whileit islikely that nearwater recreational users
will gain benefits, it is unlikely that swimmers would perceive an important effect on their use of the ecosystem. Boaters may
receive recreational value to the degree that enjoyment of their surroundings is an important part of their recreational pleasure
or that fishing is a secondary reason for boating. Passive use values to these and other individual s are discussed below.

Primary studies of sites throughout the United States have shown that anglers value their fishing trips and that catch rates are
one of the most important attributes contributing the quality of their trips.

Higher catch rates may translate into two components of recreational angling benefits: an increase in the value of existing
recreational fishing trips, and an increase in recreational angling participation. The most promising approaches for
guantifying and monetizing these two benefits components are benefits transfer (as a secondary method) and random utility
modeling or RUM (as a primary research method).

To estimate the value of an improved recreational fishing experience, it is necessary to estimate the existing number of
angling trips or days that are expected to be improved by reducing I& E. Aswith the commercial fishing benefits, it is
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important to identify the appropriate geographic scope when estimating these numbers. Once the existing angling numbers
have been estimated, the economic value of an improvement (consumer surplus) can be estimated. The specific approach for
estimating the value will depend on the economic literature that is most relevant to the specific characteristics of the study
site. For example, some economic studiesin the literature can be used to infer afactor (percentage increase) that can be
applied to the baseline value of the fishery for specific changesin fishery conditions. Other primary studies simply provide
an estimate of the incremental value attributable to an improvement in catch rate.

In some cases it may be reasonable to assume that increases in fish abundance (attributable to reducing 1& E) will lead to an
increase in recreational fishing participation. Thiswould be particularly relevant in alocation that has experienced such a
severe impact to the fishery that the site is no longer an attractive location for recreational activity. Estimates of potential
recreational activity post-regulation can be made based on similar sites with healthy fishery populations, on conservative
estimates of the potential increase in participation (e.g., a 5% increase), or on recreational planning standards (densities or
level of use per acre or stream mile). A participation model (asin a RUM application) could also be used to predict changes
in the net addition to user levels from the improvement at an impacted site. The economic benefit of the increase in angling
days then can be estimated using values from the economic literature for a similar type of fishery and angling experience.

Subsistence anglers. Subsistence use of fishery resources can be an important issue in areas where socioeconomic conditions
(e.g., the number of low income households) or the mix of ethnic backgrounds make such angling economically or culturally
important to a component of the community. In cases of Native American use of impacted fisheries, the value of an
improvement can sometimes be inferred from settlementsin similar legal cases (including natural resource damage
assessments, or compensati on agreements between impacted tribes and various government or other institutions in cases of
resource acquisitions or resource use restrictions). For more general populations, the value of improved subsistence fisheries
may be estimated from the costs saved in acquiring aternative food sources (assuming the meals are replaced rather than
foregone).

11.9.5 Indirect Use Benefits

Indirect use benefits refer to welfare improvements that arise for those individual s whose activities are enhanced as an
indirect consequence of the fishery or habitat improvements generated by the final new facility standards for CWIS. For
example, the rule' s positive impacts on local fisheries may, through the intricate linkages in ecologic systems, generate an
improvement in the population levels and/or diversity of bird speciesin an area. This might occur, for example, if the
impacted fishery is a desired source of food for an avian species of interest. Avid bird watchers might thus obtain greater
enjoyment from their outings, asthey are more likely to see awider mix or greater numbers of birds. The increased welfare
of the bird watchersis thus alegitimate but indirect consegquence of the final rule’ sinitial impact on fish.

There are many forms of potential indirect benefits. For example, arule-induced improvement in the population of aforage
fish species may not be of any direct consequence to recreational or commercial anglers. However, the increased presence of
forage fish may well have an indirect affect on commercial and recreational fishing values because it enhances an important
part of the food chain. Thus, direct improvements in forage species populations may well result in a greater number (and/or
greater individual size) of those fish that are targeted by recreational or commercia anglers. In such an instance, the relevant
recreational and commercia fishery benefits would be an indirect consequence of the final rule’ sinitial impacts on lower
levels of the aguatic ecosystem.

The data and methods available for estimating indirect use benefits depend on the specific activity that is enhanced. For
example, an indirect improvement to recreational anglers would be measured in essentially the same manner discussed under
the preceding discussion on direct use benefits (e.g., using aRUM model). However, the analysis requires one additional
critical step — that of indicating the link between the direct impact of the final rule (e.g., improvementsin forage species
populations) and the indirect use that is ultimately enhanced (e.g., the recreationally targeted fish). Therefore, what is
typically required for estimating indirect use benefits is ecologic modeling that captures the key linkages between the initial
impact of the rule and its ultimate (albeit indirect) effect on use values. In the example of forage species, the change in forage
fish populations would need to be analyzed in a manner that ultimately yields information on responses in recreationally
targeted species (e.g., that can be linked to aRUM analysis).

11-18



Section 316b EA Chapter 11 for New Facilities CWIS T&E Impacts and Potential Benefits

11.9.6 Nonuse Benefits

Nonuse (passive use) benefits arise when individual s value improved environmental quality apart from any past, present, or
anticipated future use of the resource in question. Such passive use values have been categorized in severa waysin the
economic literature, typically embracing the concepts of existence (stewardship) and bequest (intergenerational equity)
motives. Passive use values also may include the concept that some ecological services are valuable apart from any human
uses or motives. Examples of these ecological services may include improved reproductive success for aguatic and terrestrial
wildlife, increased diversity of aquatic and terrestrial wildlife, and improved conditions for recovery of threatened and
endangered species.

Passive values can only be estimated in primary research through the use of direct valuation techniques such as contingent
valuation method (CVM) surveys and related techniques (e.g., conjoint analysis using surveys). In the case of the fina
section 316(b) New Facility Rule, no primary research was feasible within the constraints faced by the Agency. If estimates
were to be devel oped, EPA would need to rely on benefits transfer, with appropriate care and caveats clearly recognized.

One typical approach for estimating passive valuesisto apply aratio between certain use-related benefits estimates and the
passive use values anticipated for the same site and resource change. Freeman (1979) applied arule of thumb in which he
inferred that national-level passive benefits of water quality improvements were 50% of the estimated recreational fishing
benefits. Thiswas based on hisreview of the literature in those instances where nonuse and use values had been estimated
for the same resource and policy change. Fisher and Raucher (1984) undertook a more in-depth and expansive review of the
literature, found a comparabl e relationship between recreational angling benefits and nonuse values, and concluded that since
nonuse values were likely to be positive, applying the 50% “rule of thumb” was preferred over omitting nonuse values from a
benefits analysis entirely.

The 50% rule has since been applied frequently in EPA water quality benefits analyses (e.g., effluent guidelines RIAs for the
iron and steel and pulp and paper sectors, and the RIA for the Great Lakes Water Quality Guidance). At timesthe rule has
been extended to ratios higher than 50% (based on specific studiesin the literature). However, the overall reliability and
credibility of thistype of approach is, asfor any benefits transfer approach, dependent on the credibility of the underlying
study and the comparability in resources and changes in conditions between the research survey and the section 316(b) New
Facility Rule'simpacts at selected sites. The credibility of the nonuse value estimate also is contingent on the reliability of
the recreational angling estimates to which the 50% ruleis applied.

A second potential approach to deriving estimates for section 316(b) passive use values isto use benefits transfer to apply an
annual willingness-to-pay estimate per nonuser household (e.g., Mitchell and Carson, 1986; Carson and Mitchell, 1993) to all
the households with passive use motives for the impacted water body. The challenges in this approach include defining the
appropriate “market” for the impacted site (e.g., what are the boundaries for defining how many households apply), as well as
matching the primary research scenario (e.g., “boatable to fishable”) to the predicted improvements at the section
316(b)-impacted site.

For specific species, some nonuse valuation may be deduced using restoration-based costs as a proxy for the value of the
change in stocks (or for threatened and endangered species the value of preserving the species). Where a measure of the
approximeate cost per individual can be deduced, and the number of individuals spared viaBTA can be estimated, this may be
aviable approach.

11.9.7 Summary of Benefits Categories

Table 11-14 displays the types of benefits categories expected to be affected by the section 316(b) New Facility Rule and the
various data needs, data sources, and estimation approaches associated with each category. As described in sections 11.9.4 to
11.9.6, economic benefits can be broadly defined according to three categories: (1) direct use, (2) indirect use, and (3) nonuse
(passive use) benefits. These benefits can be further categorized according to whether or not they are traded in the market.
Asindicated in Table 11-14, “direct use” benefits include both “marketed” and “nonmarketed” goods, whereas “nonuse” and
“indirect use” benefits include only “nonmarketed” goods.
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Table 11-14: Summary of Benefit Categories, Data Needs, Potential Data Sources, and Approaches
Benefits Category : Basic Data Needs i Potential Data Sour ces/Approaches

Direct Use, Marketed Goods

Increased commercial landings » Estimated changein landings i{»  Based on ecological modeling
(fishing, shellfishing, and i»  Estimated producer surplus i»  Based on available literature or 50%
aguaculture) rule

Improved value of arecreati onal »  Estimated number of affected anglers »  Site-specific studies, national or
fishing experience ; »  Value of animprovement in catch rate, and statewide surveys
: possibly, value of an angling day i»  Based on available literature

Increase in recreational fishing »  Estimated number of affected anglers or estimate of »  Site-specific studies, national or
participation potential anglers H statewide surveys
i»  Valueof anangling day : Based on available literature

Increase in subsistence fishing »  Estimated number of affected anglersor estimate of i »  Site-specific studies, national or
potential anglers H statewide surveys
i»  Valueof an angling day i»  Based on available literature

Increasein indirect values »  Estimated changesin ecological services (e.g., »  Based on ecological modeling
reproductive success of aquatic species) i»  Site-specific studies, national or
i»  Restoration based on costs statewide surveys

Increase in passive use values »  Apply stated preference approach, or benefits »  Site-specific studies, national or
i transfer i statewide stated preference surveys

11.9.8 Causality: Linking the Section 316(b) Rule to Beneficial Outcomes

Understanding the anticipated economic benefits arising from changes in 1& E requires understanding a series of physical and
socioeconomic relationships linking the installation of Best Technology Available (BTA) to changes in human behavior and
values. Asshownin Figure 11-2, these relationships span a broad spectrum, including institutional relationships to define
BTA (from policy making to field implementation), the technical performance of BTA, the population dynamics of the
aquatic ecosystems affected, and the human responses and values associated with these changes.
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Figure 11-2: Causal Linkages in the Benefits Analysis

Causal Linkages Benefits Analyses

1. EPA Publication of Rule |

2.Implementation through

NPDES Permit Process
g"ggﬁ)s | ( ________ — Determine BTA Options
. and Environmental Impact
Analysis — - -
for New 3. Chgnges in Cooling Watser Intake
Sources Practices and/or Technologies

(implementation of BTA) -
Present Environmental

|( ________ - Impact of the
Implemented BTA

4. Reductions in Impingement

and Entrainment

| | ( ________ - Assessment of Environmental
Impacts of Reduced I&E

5. Change in Aquatic Ecosystem
(e.g., increased fish abundance and
diversity)

Quantification

|{ _______ -———— (e.g., participation
modeling)

6. Changein Level of Demand for Aquatic
Ecosystem Services (e.g., recreational,
commercial, and other benefits categories)

|( ________ - Willingness to Pay
Estimation

7. Change in Economic Values (monetized
changesin welfare)

The first two stepsin Figure 11-2 reflect the institutional aspects of implementing the section 316(b) New Facility Rule. In
step 3, the anticipated applications of BTA (or arange of BTA options) must be determined for the regulated entities. This
technology forms the basis for estimating the cost of compliance, and provides the basis for the initial physical impact of the
rule (step 4). Hence, the analysis must predict how implementation of BTASs (as predicted in step 3) translates into changesin
I&E at the regulated CWIS (step 4). These changesin 1&E then serve as input for the ecosystem modeling (step 5).

In moving from step 4 to step 5, the selected ecosystem model (or models) are used to assess the change in the aquatic
ecosystem from the preregulatory baseline (e.g., losses of aguatic organisms before BTA) to the postregulatory conditions
(e.g., losses after BTA implementation). The potential output from these steps includes estimates of reductionsin |& E rates,
and changes in the abundance and diversity of aquatic organisms of commercial, recreational, ecological, or cultural value,
including threatened and endangered species.

In step 6, the analysis involves estimating how the changes in the aguatic ecosystem (estimated in step 5) translate into
changesin level of demand for goods and services. For example, the analysis needs to establish links between improved
fishery abundance, potential increasesin catch rates, and enhanced participation. Then, in step 7, as an example, the value of
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the increased enjoyment realized by recreational anglersis estimated. These last two steps typically are the focal points of the
economic benefits portion of the analysis. However, because of data and time constraints, this benefits analysisis limited to
only thefirst four steps of the process.

11.10 EMPIRICAL INDICATIONS OF POTENTIAL BENEFITS

The following discussion provides examples from existing facilities that offer some indication of the relative magnitude of
monetary benefits that may be expected to result from the final new facility regulations.

The potential benefits of lower intake flows and 100% recirculation of flow areillustrated by comparisons of once-through
and closed-cycle cooling (e.g., Brayton Point and Hudson River facilities). The potential benefits of additional requirements
defined by regional permit directors are demonstrated by operational changes implemented to reduce impingement and
entrainment (e.g., Pittsburg and Contra Costa facilities). The potential benefits of reducing losses of forage species are
demonstrated by analysis of the biological and economic relationships among forage species and commercial and recreational
fishery species (e.g., Ludington facility on Lake Michigan). Finally, the potential benefits of implementing additional
technologies to increase survival of organismsimpinged or entrained are illustrated by the application of modified intake
screens and fish return systems (e.g., Salem Nuclear Generating Facility). These cases are discussed below.

An example of the potential benefits of minimizing intake flow is provided by data for the Brayton Point facility, located on
Mt. Hope Bay in Massachusetts (NEPMRI, 1981, 1995; U.S. EPA, 1982). In the mid-1980s, the operation of Unit 4 at
Brayton Point was changed from closed-cycle to once-through cooling, increasing flow by 48% from an average of 703 MGD
before conversion to an average of 1045 MGD for thefirst 6 years post-conversion (Lawler, Matusky, and Skelly Engineers,
1993b). Although conversion to once-through cooling increased coolant flow and the associated heat |oad to Mt. Hope Bay,
the facility requested the change because of electrical problems associated with Unit 4's saltwater spray cooling system (U.S.
EPA, 1982). An analysis of fisheries data by the Rhode Iland Division of Fish and Wildlife using atime series-intervention
model indicated that there was an 87% reduction in finfish abundance in Mt. Hope Bay coincident with the Unit 4
modification (Gibson, 1996). The analysis also indicated that, in contrast, species abundance trends have been relatively
stable in adjacent coastal areas and portions of Narragansett Bay that are not influenced by the operation of Brayton Pt.

Another example of the potential benefits of low intake flow is provided by an analysis of I& E losses at five Hudson River
power plants. Estimated fishery losses under once-through compared to closed-cycle cooling indicated that an average
reduction in intake flow of about 95% at the three facilities responsible for the greatest impacts would result in a 30-80%
reduction in fish losses, depending on the species involved (Boreman and Goodyear, 1988). An economic analysis estimated
monetary damages under once-through cooling based on the assumption that annual percent reductions in year classes of fish
result in proportional reductions in fish stocks and harvest rates (Rowe et al., 1995). A low estimate of per facility damages
was based on losses at all five facilities and a high estimate was based on losses at the three facilities that account for most of
the impacts. Damage estimates under once-through cooling ranged from about $1.3 million to $6.1 million annually in 1999
dollars.

A third example demonstrates how | & E |osses of forage species can lead to reductions in economically valued species. Jones
and Sung (1993) applied a RUM to estimate fishery impacts of |&E by the Ludington Pumped-Storage plant on Lake
Michigan. This method estimates changes in demand as a function of changesin catch rates. The Ludington facility is
responsible for the loss of about 1-3% of the total Lake Michigan production of alewives, aforage species that supports
valuable trout and salmon fisheries. Jones and Sung (1993) estimated that losses of alewife result in aloss of nearly 6% of
the angler catch of trout and salmon each year. Based on RUM analysis, they estimated that if Ludington operations ceased,
catch rates of trout and salmon species would increase by 3.3 to 13.7% annually, amounting to an estimated recreational
angling benefit of $0.95 million per year (in 1999 dollars) for these species alone.

A fourth example indicates the potential benefits of operational BTA that might be required by regional permit Directors.
Two plantsin the San Francisco Bay/Delta, Pittsburg and Contra Costa, have made changes to their intake operations to
reduce impingement and entrainment of striped bass (Morone saxatilis). These operational changes have also reduced
incidental take of severa threatened and endangered fish species, including the delta smelt (Hypomesus transpacificus) and
severa runs of chinook salmon (Oncorhynchus tshawytscha) and steelhead trout (Oncorhynchus mykiss). According to
technical reports by the facilities, operational BTA reduced striped bass losses by 78% to 94%, representing an increasein
striped bass recreational landings averaging about 100,000 fish each year (PG& E, 1996, 1997, 1998, 1999; Southern Energy
California, 2000). A local study estimated that the consumer surplus of an additional striped bass caught by arecreational
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angler is $8.87 to $13.77 (Huppert, 1989). Thisimplies a benefit to the recreational fishery, from reduced impingement and
entrainment of striped bass alone, in the range of $887,000 to $1,377,000 annually. The monetary benefit of reduced
impingement and entrainment of threatened and endangered species might be substantially greater.

The final example indicates the benefits of technologies that can be applied to maximize survival. Intheir 1999 permit
renewal application, the Salem Nuclear Generating Station in the Delaware Estuary evaluated the potential benefits of dual-
flow, fine-mesh traveling screens designed to achieve an approach velocity of 0.5 fps (PSEG, 1999). The facility estimated
that use of this technology would have atotal economic benefit of $3.64 million in 2000 dollars (Appendix F, Section IX,
Table 12).
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