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Chapter Al: Introduction and

Overview

INTRODUCTION APTER CONTEN

EPA is proposing regulations implementing Section 3160) | 175 Degttons of Key Gonoepts. ... AL
of the Clean Water Act (CWA) for existing facilitieswith a A1-3 Summary of the Proposed Rule ............. A1-3
design cooling water intake flow of 50 million gallons per A1-3.1 Proposed Performance Standards . . . . . A1-3
day (MGD) or greater (33 U.S.C. 1326(b)). The Proposed A1-4 Summary of Alternative Regulatory Options ... A1-6
Section 316(b) Phase Il Existing Facilities Rule would A1-5 Compliance Responses of the Proposed Rule and
establish national technol ogy-based performance Alternative Options -~ - A1-8
requirements applicable to the location, design, construction, A1-6 Organization of the EBA Report .. .......... Al-10
and capacity of cooling water intake structures (CWIS) at References ............. ... ... Al-12

existing facilities. The proposed national requirements
would establish the best technology available (BTA) to
minimize the adverse environmental impact (AEI) associated with the use of these structures. CWIS may cause AEI through
several means, including impingement (where fish and other aguatic 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).

Al-1 ScoPE OF THE PROPOSED RULE

The proposed Phase |1 rule applies to existing power producing facilities that meet all of the following conditions:

They use a cooling water intake structure or structures, or obtain cooling water by any sort of contract or arrangement with an
independent supplier who has a cooling water intake structure; or their cooling water intake structure(s) withdraw(s) cooling
water from waters of the U.S., and at least twenty-five (25) percent of the water withdrawn is used for contact or non-contact
cooling purposes,

» They have an NPDES permit or are required to obtain one; and

» They have adesign intake flow of 50 MGD or grezater.

The proposed Phase |1 rule also covers substantial additions or modifications to operations undertaken at such facilities.
While all facilities that meet these criteria are subject to the regulation, this Economic and Benefit Analysis (EBA) focuses on
539 utility and non-utility steam electric power generating facilitiesidentified in EPA’s 2000 Section 316(b) Industry Survey
as being potentially covered by this proposed rule. These 539 facilities represent 550 facilities nation-wide.

The proposed Phase |1 rule does not cover (1) new steam electric power generating facilities, (2) new manufacturing facilities,
(3) existing steam electric power generating facilities with adesign intake flow of less than 50 MGD, and (4) existing
manufacturing facilities. The Final Section 316(b) New Facility Rule (Phase 1), which EPA promulgated in November 2001,
covered new steam electric power generating facilities and new manufacturing facilities. Existing steam electric power
generating facilities with a design intake flow of less than 50 MGD and existing manufacturing facilities will be addressed by
aseparate rule (Phase 111).

1 EPA applied sample weights to the 539 facilities to account for non-sampled facilities and facilities that did not respond to the
survey. For more information on EPA’s 2000 Section 316(b) Industry Survey, please refer to the Information Collection Request (U.S.
EPA, 2000).
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Al-2 DEFINITIONS OF KEY CONCEPTS

This EBA presents EPA’s analyses of costs, benefits, and potential economic impacts as a result of the proposed Phase Il 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.

» Capacity Utilization Rate: The ratio between the average annual net generation of the facility (in MWh) and the
total net capability of the facility (in MW) multiplied by the number of available hours during ayear. The average
annual generation must be measured over afive year period (if available) of representative operating conditions.

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

» Design Intake Flow: The value assigned (during the facility’ s design) to the total volume of water withdrawn from a
source waterbody over a specific time period.

» Entrainment: Theincorporation of al life stages of aguatic organisms with intake water flow entering and passing
through a CWIS and into a cooling water system (e.g., fish and shellfish).

» Existing Facility: Existing facility means any facility that commenced construction before January 17, 2002; and
(1) any modification of such afacility;
(2) any addition of a unit at such afacility for purposes of the same industrial operation;
(3) any addition of a unit at such afacility for purposes of adifferent industrial operation, if the additional unit
uses an existing CWIS and the design capacity of the intake structure is not increased; or
(4) any facility constructed in place of such afacility, if the newly constructed facility uses an existing CWIS
whose design intake flow is not increased to accommodate the intake of additional cooling water.

» Impingement: The entrapment of al life stages of aguatic organisms on the outer part of an intake structure or
against a screening device during periods of intake water withdrawal (e.g., fish, shellfish, turtles, birds, seals, etc.).

» Phasell Existing Facility: An existing facility, as defined above, that also meets the following requirements:

(1) isapoint source that uses or proposes to use a CWIS; and
(2) both generates and transmits electric power, or generates electric power but sells it to another entity for
transmission; and
(3) has at least one CWIS that uses at least 25 percent of the water it withdraws for cooling purposes; and
(4) has adesign intake flow of 50 MGD or more.

The category of facilities that would meet the proposed CWIS criteriafor Phase |1 existing facilities are electric

power generation utilities and nonutility power producers, including cogeneration facilities.

Al-2
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Al-3 SUMMARY OF THE PROPOSED RULE

The Proposed Section 316(b) Phase |1 Existing Facilities Rule would establish national standards applicable to the location,
design, construction, and capacity of CWIS at Phase Il existing facilitiesto minimize AEI. The regquirements of the proposed
Phase |1 rule reflect the BTA for minimizing AEI associated with the CWIS based primarily on source water body type and
the amount of cooling water withdrawn by afacility. A facility may choose one of three compliance alternatives for meeting
BTA requirements under this proposed rule;

» Compliance Alternative 1 allows afacility to demonstrate that its existing CWIS design and construction
technologies, operational measures, or restoration measures currently meet the specified performance standards.

» Compliance Alternative 2 alows a facility to select and implement design and construction technologies,
operational measures, or restoration measures that satisfy the specified performance standards.

» Compliance Alternative 3 allows a facility to demonstrate that it meets specified compliance cost criteriaand obtain
a site-specific determination of BTA for minimizing AEI.

A1-3.1 Proposed Performance Standards

The proposed Phase |1 performance standards are based on severa key factors, including CWIS intake capacity, facility
capacity utilization rate, source waterbody category, and percentage of the source water being withdrawn. The proposed rule
would establish performance standards for three groups of waterbody categories. These include (1) tidal rivers, estuaries,
oceans, and the Great Lakes; (2) lakes (other than the Great Lakes) and reservoirs; and (3) freshwater rivers or streams. The
performance standards include the following:

»  Capacity — Any Phase |l facility that reducesits intake capacity to alevel commensurate with that which can be
achieved by a closed cycle, recirculating cooling system is not subject to further requirements under the proposed
rule. Thisisapplicable to facilities with CWIS located in any of the waterbody categories.

»  Capacity Utilization Rate — Any Phase Il facility with a capacity utilization rate that is less than 15 percent must
reduce impingement mortality of all life stages of fish and shell fish by 80 to 95 percent from the calculation
baseline, regardless of proportional flow level of the facility.

»  Source Waterbody Category/Proportion of Waterbody — These requirements vary according the combination of
waterbody category and percentage of the waterbody withdrawn:

» Facilities with one or more CWIS located in an estuary, tidal river, ocean, or Great Lake must reduce
impingement mortality of all life stages of fish and shell fish by 80 to 95 percent from the cal culation baseline,
and it must reduce entrainment of all life stages of fish and shellfish by 60 to 90 percent from the calculation
baseline;

» Facilitieswith one or more CWIS located in a freshwater river or stream must reduce impingement mortality of
all life stages of fish and shell fish by 80 to 95 percent from the cal cul ation baseline and must reduce
entrainment of all life stages of fish and shellfish by 60 to 90 percent from the calculation baseline if they have a
design intake flow greater than 5 percent of mean annual flow;

»  Facilities with one or more CWIS located in a freshwater river or stream must reduce impingement mortality of
all life stages of fish and shell fish by 80 to 95 percent from the calculation baseline if they have a design intake
flow that is 5 percent or less of mean annual flow;

»  Facilities with one or more CWIS located in alake or reservoir must reduce impingement mortality of al life
stages of fish and shell fish by 80 to 95 percent from the calculation baseline. In addition, if such facilities
propose to increase design intake flow they must not disrupt the natural thermal stratification or turnover
pattern.

Under compliance aternative 1, a Phase |1 facility could demonstrate present compliance with intake capacity requirements,

Al-3
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impingement reduction, entrainment reduction, and/or thermal stratification requirements, as applicable. These facilities
could use existing CWIS design and construction technologies, operational measures, or restoration measures to demonstrate
such compliance.

Under compliance alternative 2, an existing facility would have to select and implement design and construction technologies,
operational measures, or restoration measures that satisfy the specified performance standards applicable to the facility.

Examples of technologies that minimize impingement and entrainment (I&E) and that facilities might install to meet the
performance standards of the proposed rule include technol ogies such as wet cooling towers, 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 impinged organisms include fish handling systems such as bypass
systems, fish buckets, fish baskets, fish troughs, fish elevators, fish pumps, spray wash systems, and fish sills. Examples of
operational measures that minimize 1&E include seasonal flow reductions to minimize intake flow during spawning or
migrating seasons. The calculation baseline against which compliance with the performance standards should be assessed isa
shoreline intake with the capacity to support once-through cooling and no impingement mortality or entrainment controls.

Under compliance alternative 3, afacility must demonstrate that it meets one of two cost tests, and then the Director must
make a site-specific determination of BTA for minimizing AEI. The applicant may demonstrate that the costs of compliance
with the performance standards applicable to the facility (considering the facility’ s source water body type and proportional
cooling water intake volume) would be significantly greater than (1) the costs considered by the Administrator in developing
the rule standards or (2) the benefits of complying with such standards. Facilities that request a site-specific determination of
BTA will have individua performance standards established by the Director at the time of permit issuance. The performance
standards requested may be less stringent than those specified in the proposed rule, but they may be no less stringent than
justified by the significantly greater cost.

Under al three compliance aternatives, the proposed Phase |1 rule allows the use of restoration measures to maintain the

level of fish and shellfish in the water body, including the community structure and function, at alevel comparable to that
which would be achieved by the implementation of design and construction technologies and operational measures. A facility
may opt to combine restoration measures with design and construction technologies and/or operational measures to achieve
the desired level of fish and shellfish protection. Among other regquirements, the permit applicant must submit a summary of
benefits, a narrative of the proposed restoration measures, and a plan for implementing and maintaining the efficacy of the
restoration effort to the Director as part of the application.

Figure A1-1 displays the framework for EPA’s Proposed Section 316(b) Phase |1 Existing Facilities Rule.
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Figure A1-1: Section 316(b) Phase IT Existing Facilities Rule Framework

Applicability Criteria [§125.91, 92, and 93]
* Are you an existing facility [per §125.93]?

« Do you both generate and transmit electric power, or
generate electric power but sell it to another entity for
transmission?

Facility is out of scope of this
rule.

No to * Are you required to have an NPDES permit?

any one

+ Do you have at least one cooling water intake
structure that withdraws cooling water from waters of
the U.S. and uses at least 25% for cooling purposes?

« Do you have a design intake flow of 50 MGD or more?

Yes to all

v v

Does your existing facility already meet the
performance standards in §125.94(b)?

Are the costs of implementing the
performance standards in §125.94(b) at

OR

Does your existing facility reduce intake
capacity commensurate with a closed-
cycle, recirculating system [§125.94(b)]?

No No

Yes

A

Facility has minimized adverse

environmental impact.

v Vv

your facility significantly greater than the
costs considered in establishing them or
the benefits of complying with them?

Performance Standards for Existing
Facilities [§125.94(b)]

Existing facilities that do not meet
performance standards in §125.94(b) and
do not qualify for a site-specific
determination of BTA must select and
implement D&C technologies, operational
measures, or restoration measures.

Site-Specific Determination of Best
Technology Available [§125.94(c)]

All existing facilities may request and
receive alternative performance standards
less stringent than those specified in
§125.94(b) and (c) but they must be no
more stringent than justified by the
significantly greater cost.

You must reduce impingement
mortality by 80 to 95% from the
calculation baseline for fish and
shellfish.

Yes

Does your facility have a utilization rate
less than 15 percent [§125.94(b)(2)]?

No

v

v

CWIS Located in a Freshwater River or
Stream [§125.94(b)(2) and (3)]

« If your facility’s design intake flow is 5% or
less of the source water annual mean
flow, you must reduce impingement
mortality by 80 to 95% from the
calculation baseline for fish and shellfish.

« If your facility’s design intake flow is
greater than 5% of the source water
annual mean flow, you must reduce
impingement mortality by 80 to 95% and
entrainment by 60 to 90% from the
calculation baseline for all life stages of
fish and shellfish.

Source:  U.S EPA analysis, 2002.

CWIS Located in Lakes
(Other than One of the Great Lakes) or
Reservoirs [§125.94(b)(4)]

« If you propose to increase your facility’s
design intake flow, your total design
intake flow must not disrupt the natural
thermal stratification or turnover pattern
of the source water body (unless
beneficial);

AND

« You must reduce impingement mortality
by 80 to 95% from the calculation
baseline for fish and shellfish.

CWIS Located in Estuaries, Tidal
Rivers, Oceans, or one of the Great
Lakes [§125.94(b)(3)]

You must reduce impingement mortality
by 80 to 95% and entrainment by 60 to
90% from the calculation baseline for all
life stages of fish and shellfish.

CWIS = cooling water intake structure
MGD = million gallons per day

D&C = design and construction
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Al-4 SUMMARY OF ALTERNATIVE REGULATORY OPTIONS

EPA also considered a number of other technology-based options for regulating Phase |1 facilities. Asin the proposed option,
any technol ogy-based options considered would allow for voluntary implementation of restoration measures by facilities that
choose to reduce their intake flow to alevel commensurate with the performance requirements of the option. Thus, under
these options, facilities would be able to implement restoration measures that would result in increases in fish and shellfish if
a demonstration of comparable performance for species of concernis made. Similarly, most technol ogy-based options
considered also would allow facilities to request alternative requirements that are less stringent than those specified, but only
if the Director determines that data specific to the facility indicate that compliance with the relevant requirement would result
in compliance costs significantly greater than (a) the costs EPA considered in establishing the requirement at issue or (b) the
benefits of the requirement. The alternative requirement could be no less stringent than justified by the significantly greater
cost. Finally, under the technol ogy-based options considered, facilities that operate at less than 15 percent capacity utilization
would, asin the proposed option, only be required to have impingement control technologies.

Other regulatory options considered by EPA include:

» (1) requiring Phase 11 facilities located on different categories of waterbodies to reduce intake capacity
commensurate with the use of closed-cycle, recirculating cooling systems based on location and the percentage of
the source waterbody they withdraw for cooling (Options 1 and 2);

» (2) requiring al Phase Il facilitiesto reduce & E to levels established based on the use of design and construction
technologies (e.g., fine mesh screens, fish return systems) or operational measures (Option 3a);

» (3) requiring al Phase Il facilities to reduce intake capacity commensurate with the use of closed-cycle, recirculating
cooling systems (Option 4);

» (4) requiring al Phase Il facilitiesto reduce their intake capacity to alevel commensurate with the use of adry
cooling system (Option 5); and

» (5) requiring al Phase |l facilities located on certain types of water bodies to reduce intake capacity commensurate
with the use of closed-cycle recirculating cooling systems (Option 6).

Each of these alternative regulatory optionsis briefly described below.

a. Intake capacity commensurate with closed-cycle, recirculating cooling systems based on

waterbody type and proportion of waterbody flow (Options 1 and 2)

This option, referred to as the “waterbody/capacity-based option,” would require facilities that withdraw very large amounts
of water from an estuary, tidal river, or ocean to reduce their intake capacity to alevel commensurate with that which can be
attained by a closed-cycle, recirculating cooling system. Under this option, EPA would group waterbodies into five
categories: (1) freshwater rivers or streams, (2) lakes or reservoirs, (3) Great Lakes, (4) tidal rivers or estuaries, and (5)
oceans. The following compliance requirements would apply:

» Two types of facility would have to meet standards for reducing impingement mortality and entrainment based on
the performance of wet cooling towers: (1) facilities with CWIS|ocated in atidal river or estuary, if the intake flow
is greater than one percent of the source water tidal excursion and (2) facilities with CWIS located in an ocean, if the
intake flow is greater than 500 MGD. |n addition, these facilities must implement and/or maintain additional 1&E
controlsif the CWISislocated in a sensitive biological area.

»  Facilitieswith CWIS located in an estuary or tidal river or ocean that do not exceed the intake withdrawal threshold,
facilitieswith a CWISlocated in a freshwater river or stream that exceed the intake withdrawal threshold for
freshwater rivers or streams (greater than 5 percent of the source water mean annual flow), and facilities with CWIS
located in one of the Great Lakes must implement and/or maintain both 1& E controls.

» Facilitieswith a CWIS located in afreshwater river or stream that do not exceed the intake withdrawal threshold and
all facilitieswith CWISin alake or reservoir, must implement and/or maintain impingement controls only. In
addition, facilities with CWIS located in alake or reservoir must not disrupt the natural thermal stratification or
turnover pattern of the source waterbody unless such disruption is determined to be beneficia to fish and shellfish.

Facilities with recirculating cooling system based requirements would have the choice of complying with Track | or Track |1
requirements. If afacility chose to comply with Track 11, then the facility would have to demonstrate that alternative
technologies would reduce | & E to levels comparabl e to those that would be achieved with a closed-loop recirculating system
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(90 percent reduction). If such afacility chose to supplement its alternative technologies with restoration measures, it would
have to demonstrate the same or substantially similar level of protection.

EPA analyzed two different cases of the waterbody/capacity-based option: the first case assumes that all facilities with a
recirculating cooling system based requirements would comply with Track | and install awet cooling tower (Option 1); the
second, more likely, case assumes that a percentage of the facilities with arecirculating cooling system based requirements
would comply with Track 11 and conduct a comprehensive waterbody characterization study and install technologies other
than wet cooling towers (Option 2). Under Option 1, 54 facilities are assumed to install a cooling tower; under Option 2, 33
facilities are assumed to install a cooling tower.

b. Impingement mortality and entrainment controls everywhere (Option 3a)

The impingement mortality and entrainment controls everywhere option would require the implementation of technologies
that reduce impingement mortality and entrainment at all Phase Il facilities without regard to waterbody type and with no site-
specific compliance option available. EPA would specify a range of impingement mortality and entrainment reduction that is
the same as the performance requirements under the proposed rule (i.e., Phase 1 facilities would be required to reduce
impingement mortality by 80 to 95 percent for fish and shellfish, and to reduce entrainment by 60 to 90 percent for al life
stages of fish and shellfish). However, unlike the proposed option, performance requirements under this alternative would
apply to al Phase Il facilities regardless of the category of waterbody used for cooling water withdrawals. Like the proposed
option, the percent 1& E reduction under this alternative would be relative to the calculation baseline. Thus, the baseline for
ng performance would be an existing facility with a shoreline intake with the capacity to support once-through cooling
water systems and no impingement or entrainment controls. In addition, as under the proposed rule, a Phase |1 facility could
demonstrate either that it currently meets the performance requirements or that it would upgrade its facility to meet these
requirements.

EPA would set technology-based performance requirements under this alternative but would not mandate the use of any
specific technology. Unlike the proposed option, this alternative would not allow for the development of BTA on asite-
specific basis (except on a best professional judgment basis). This alternative would not base requirements on the percent of
source water withdrawn or restrict disruption of the natural thermal stratification of lakes or reservoirs. However, it would
impose entrainment performance requirements on Phase |1 facilities located on all waterbody types including freshwater
rivers or streams, and lakes or reservoirs.

Finally, under this alternative, restoration could be used, but only as a supplement to the use of design and construction
technologies or operational measures. This aternative would establish clear performance-based reguirements that are simpler
and easier to implement than those proposed and are based on the use of available technologies to reduce AEI.

c. Intake capacity commensurate with closed-cycle, recirculating cooling systems for all

facilities (Option 4)

This option, referred to as the “all cooling towers option,” would require all Phase |1 facilities with adesign intake flow of 50
MGD or more to reduce the total design intake flow to alevel commensurate with that which can be attained by a closed-
cycle recirculating cooling system. In addition, facilities in specified circumstances (e.g., located where additional protection
is needed due to concerns regarding threatened, endangered, or protected species or habitat; or migratory, sport, or
commercia species of concern) would have to select and implement design and construction technologies to minimize
impingement mortality and entrainment. This option does not distinguish between facilities on the basis of the waterbody
from which they withdraw cooling water. Rather, it would ensure that the same stringent controls are the nationally
applicable minimum for all waterbody types.

d. Flow reduction commensurate with the level achieved by dry cooling systems based on

waterbody type (Option 5)

Under this option, referred to as the “dry cooling option,” two types of facilities would be required to reduce their intake
capacity to a zero or nearly zero intake flow, achievable with dry cooling systems: (1) facilities with CWIS located in atidal
river or estuary, if the intake flow is greater than one percent of the source water tidal excursion and (2) facilities with CWIS
located in an ocean, if the intake flow is greater than 500 MGD. All other facilities have compliance requirements similar to
the waterbody/capacity-based option.
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e. Intake capacity commensurate with closed-cycle, recirculating cooling systems for all

facilities located on an estuary or tidal river or ocean (Option 6)

Under this option, all facilities located on an estuary or tidal river or ocean must reduce intake flow commensurate with a
level that can be achieved by a closed-cycle, recirculating system, regardless of proportional intake flow. Facilitieswith a
CWIS located in one of the Great Lakes must implement and/or maintain both 1& E controls. Facilities with a cooling water
intake structure located in a freshwater river or stream that exceed the intake withdrawal threshold for freshwater rivers or
streams (greater than 5 percent of the source water mean annual flow) must implement and/or maintain 1& E controls.
Facilitieswith a CWIS located in a freshwater river or stream that do not exceed the intake withdrawal threshold and all
facilitieswith CWISin alake or reservoir, must implement and/or maintain impingement controls only. In addition, facilities
with CWIS located in alake or reservoir must not disrupt the natural thermal stratification or turnover pattern of the source
waterbody unless such disruption is determined to be beneficial to fish and shellfish.

While this option was considered in the devel opment of the proposed Phase I regulation, EPA did not estimate costs or
economic impacts for this option. The remainder of the EBA will present benefits for this option, but will not discussit in
any of the chaptersin Part B: Costs and Economic Impacts.

Al-5 COMPLIANCE RESPONSES OF THE PROPOSED RULE AND ALTERNATIVE OPTIONS

Table A1-1 shows compliance response assumptions for the proposed rule and five alternative regulatory options based on
each facility’ s current technologies installed, capacity utilization, waterbody type, annual intake flow, and design intake flow
as apercent of source waterbody mean annual flow.
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Table A1-1: Number of Facilities by Compliance Assumption and Regulatory Option (based on 539 sample facilities)

Facility Compliance
Assumption

Waterbody/Capacity- :
Based Option
(Allows two tracks)

Impingement Mortality
and Entrainment i
Controls Everywhere
(Option 3a)

Waterbody
Based
(Option 6)

Proposed
Rule f
(Option 3)

All Cooling
Towers
(Option 4)

Dry Cooling
(Option 5)

Option 1 Option 2 :

Cooling tower in

baseline (no action) 69 69 69 69 69 69 69
Impingement Controls Only

<15% capacity

utilization

Freshwater Lakes

Estuaries, Tidal Rivers,
and Oceans

Total Impingement
Controls Only

and Oceans®

Freshwater Streams and
Rivers
G

Estuaries, Tidal Rivers,
and Oceans®

Total Flow Reduction
Technology ©

Flow Reduction Technology

0 0

0 0

Total

53 | 5 i 53 i 53 5 53 53 i 53
I&E Controls

a Options 1, 2, 3, 5 and 6: A facility located on afreshwater river or stream with a design intake flow of <5% of the source water annual mean flow
will be required to install impingement controls only, while afacility with a design intake flow of >5% of the source water annual mean flow will
be required to install both 1&E controls.

b Options 1, 2 and 5: A facility located on an estuary or tidal river with an intake flow < 1% of the source water tidal excursion or on an ocean with
an intake flow <500 MGD will berequired to install & E technologies. Option 1 assumes that all 51 facilities that do not meet that criteriawill
install flow reduction technol ogies commensurate with a closed-cycle recirculating system. Option 2 assumes that 31 facilities will install flow
reduction commensurate with a closed-cycle recirculating system and the remaining 20 facilities will usetrack Il (conduct a baseline
characterization study) and install & E controls. Option 5 assumesthat all 51 facilities that do not meet that criteriawill install flow reduction
technol ogies commensurate with a dry cooling system.

¢ Options 1, 2, 4, 5 and 6: In addition to flow reduction technologies, facilities in specified circumstances (e.g., located where additional protectionis
needed due to concerns regarding threatened, endangered, or protected species or habitat; migratory, sport or commercial species of concern) would
have to select and implement design and construction technologies to minimize impingement mortality and entrainment.

Source:

U.S EPA analysis, 2002.
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Al-6 ORGANIZATION OF THE EBA REPORT

The Economic and Benefits Analysis for the Proposed Section 316(b) Phase Il Existing Facilities Rule (EBA) assesses the
economic impacts and benefits of the proposed Phase Il rule. The EBA consists of four parts. It isorganized asfollows:

PART A: BACKGROUND INFORMATION

» Chapter Al: Introduction and Overview presents the scope, key definitions, and a summary of the proposed rule
and five alternative regulatory options.

» Chapter A2: The Need for Section 316(b) Regulation provides a brief discussion of the industry sectors and
facilities affected by this regulation, discusses the environmental impacts from operating CWIS, and explains the
need for this regulatory effort.

» Chapter A3: Profile of the Electric Power I ndustry presents a profile of the electric power market and the existing
utility and nonutility steam electric power generating facilities analyzed for this regulatory effort

PART B: COSTS AND ECONOMIC IMPACTS

» Chapter B1: Summary of Compliance Costs summarizes the unit costs of compliance with the proposed rule and
alternative regulatory options, presents EPA’s assessment of compliance years, and presents the national cost of the
proposed rule.

» Chapter B2: Cost Impact Analysis presents an assessment of the magnitude of compliance costs with the proposed
Phase |1 rule, including a cost-to-revenue analysis at the facility and firm levels, a state-level analysis of compliance
costs per household, and an analysis of compliance costs relative to electricity price projections at the North
American Electric Reliability Council (NERC) level.

» Chapter B3: Electricity Market Model Analysis presents an analysis of the proposed rule using an integrated
electricity market model. The chapter discusses potentia energy effects of the proposed Phase |1 rule at the NERC
region and national levels, and presents facility-level impacts.

» Chapter B4: Regulatory Flexibility Analysis presents EPA’s estimates of small business impacts from the proposed
Phase Il rule.

» Chapter B5: UMRA Analysis outlines the requirements for analysis under the Unfunded Mandates Reform Act and
presents the results of the analysis for this proposed rule.

» Chapter B6: Other Administrative Requirements presents several other analysesin support of the proposed Phase 1
rule. These analyses address the requirements of Executive Orders and Acts applicableto thisrule.

» Chapter B7: Alternative Options - Costs and Economic | mpacts describes the costs and economic impacts of four
alternative regulatory options considered by EPA

» Chapter B8: Alternative Options - Electricity Market Model Analysis presents an analysis of two alternative
regulatory options using an integrated electricity market model. The chapter discusses potential energy effects of the
waterbody/capacity-based option (Option 1) and the all cooling towers option (Option 4) at the NERC region and
national levels, and presents facility-level impacts.

PART C: NATIONAL BENEFITS

» Chapter C1: Introduction to the Case Studies provides an overview of why EPA chose a case study approach for
analyzing benefits, how and why the case study sites were selected, and the design of the analyses.

» Chapter C2: Summary of Case Study Results summarizes the findings from each case study analysis and presents
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EPA’s estimate of |& E nation-wide based on extrapolation from case study results.

» Chapter C3: National Extrapolation of Baseline Economic L osses detail s the methods used to extrapolate the
economic value of case study losses to obtain national loss estimates and presents EPA’ s best estimates of national
baseline economic losses.

» Chapter C4: Benefits presents the expected national reductions in 1& E under the proposed rule and five alternative
regulatory options and applies these reductions to the national baseline |osses reported in Chapter C3 to obtain an
estimate of national benefits attributable to section 316(b) regulation.

PART D: NATIONAL BENEFIT-COST ANALYSIS
» Chapter D1: Comparison of National Costs and Benefits summarizes total private costs, develops social costs, and

compares total social costs to total benefits at the nationa level. Results are presented for the proposed rule and five
aternative regulatory options.
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Chapter A2: Need for the Regulation

INTRODUCTION

CHAPTER CONTENTS
Section 316(b) of the Clean Water Act (CWA) directsEPA to | A%L %eiviwpﬁf R??”S'ied Fla‘]f'“t'%. """""" 25’1
assure that the location, design, construction, and capacity of A2:1'2 Phg T Fac?ﬁ;yr:n?gpnﬂ?gn """"" A2:2
cooling water intake structures reflect the best technology A2-2 The Need for Section 316(b) Regula on ... A4
available (BTA) for minimizing adverse environmental A2-21 Low Levesof Protection at Phase |1
impact (AEI). Based on this statutory language, section FaCilities .. ..ot A2-5
316(b) is aready in effect and should be implemented with A2-2.2 Reducing Adverse Environmental
each NPDES permit issued to a directly discharging facility. IMPacts . ....ov i A2-7

However, no national standard for BTA that will minimize A2-2.3 Addr ng Market Imperfections .... A2-8

AEI from cooling water intake structures (CWIS) has been A2-2.4 Reducing Differences Between the

establ |Shed to date AS a result, many CW' S have b%n States. ...... 9850000050 5500005560000050 A2-10
A2-25 Reducing Transaction Costs .. ...... A2-12

constructed on sensitive aquatic systems with capacities and

designs that cause damage to the waterbodies from which
they withdraw water. In addition, the absence of regulations
that establish standards for BTA has led to an inconsistent
application of section 316(b). In fact, only 145 out of 550 facilities with flows greater than 50 million gallons per day (MGD)
have indicated on EPA’s 2000 Section 316(b) Industry Survey that they have ever performed a section 316(b) study (U.S.
EPA, 2000).

This chapter provides a brief overview of the facilities subject to this rule and their use of cooling water, and presents the
need for this regulation.

A2-1 OVERVIEW OF REGULATED FACILITIES

The Proposed Section 316(b) Phase |1 Existing Facilities Rule applies to existing power producing facilities with a design
intake flow of 50 MGD or greater. The Phase Il rule also covers substantial additions or modifications to operations
undertaken at such facilities. The proposed Phase Il rule does not cover (1) new steam electric power generating facilities, (2)
new manufacturing facilities, (3) existing steam electric power generating facilities with a design intake flow of less than 50
MGD, and (4) existing manufacturing facilities.

The remainder of this section describes the industry sectors subject to the Phase |1 rule and the existing utility and nonutility
steam electric power generating facilities analyzed for this regulatory effort. Chapter A3: Profile of the Electric Power
Industry and Chapter B3: Electricity Market Model Analysis of this Economic and Benefits Analysis (EBA) present more
detailed information on the facilities subject to the Phase 11 rule and the market in which they operate.

A2-1.1 Phase II Sector Information

Past section 316(b) regulatory efforts and EPA’s effluent guidelines program 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 steam electric utility power producers (SIC Codes 4911 and 4931) and steam
electric nonutility power producers (SIC Magjor Group 49) account for approximately 92.5 percent of total cooling water

1 New facilities were covered under the final section 316(b) New Facility Rule (Phase 1), which EPA promulgated in November
2001. Existing steam €electric power generating facilities with a design intake flow of less than 50 MGD and existing manufacturing
facilitieswill be addressed by a separate rule.
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intake in the United States (U.S. EPA, 2001). Beyond steam electric generators, other industrial facilities use cooling water
in their production processes (e.g., to cool equipment, for heat quenching, etc.).

EPA’s 2000 Section 316(b) Industry Survey collected cooling water information for 676 power producers and 396 other
industrial facilities. These facilities withdraw 216 and 26.5 billion gallons per day (BGD) of cooling water, respectively. Of
the power producers, 539 meet the “in-scope” requirements of this proposed rule. These 539 facilities represent 550 facilities
in theindustry.? Based on the survey, the 550 Phase || facilities account for approximately 216 BGD, or 96.3 percent of all
estimated power producers. Industrial categories other than power producers are not covered by this proposed Phase Il rule.

Table A2-1 summarizes cooling water use information of steam electric power generating facilities and major industrial
categories.

Table A2-1: Estimated Cooling Water Intake by Sector - EPA Survey
_ -l\;\(;;?éﬁ?]otgﬂg Cooling Water Intake Average Flow Subject
Sector® Number of | AverageFlow | it

Steam Electric Power Producers 708 81,753 78,703 82.4%

Steam Electric Utility Power Producers 591 72,665 71,471 i 74.8% I

Steam Electric Nonutility Power Producers 117 9,088 7,232 i 7.6% I
Major Industrial Categories® 773 13,752 0 0.0%
Total Steam Electric and Industrial 1,481 95,505 78,703 82.4%

& Estimates for each sector are based on facility categorization at the time of the survey; some utility facilities have since been sold
to non-utilities.

b Major industrial categories (major SIC codes) surveyed with EPA questionnaires: 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 Major Group 33).

Source:  U.S EPA, 2000.

A2-1.2 Phase II Facility Information

The 550 steam electric power generating facilities subject to the proposed Phase |1 rule comprise a substantial portion of the
U.S. electric power market. Asshownin Table A2-2, the 550 facilities represent 13 percent of all facilitiesin the U.S.
electric power market. In 2008, the Phase Il facilities are projected to have a generating capacity of 416,000 MW (48 percent
of total), generate 2.3 billion MWh of electricity (56 percent of total), and realize $75 billion in revenues (49 percent of total).

2 EPA applied sample weights to the 539 facilities to account for non-sampled facilities and facilities that did not respond to the
survey. For more information on EPA’s 2000 Section 316(b) Industry Survey, please refer to the Information Collection Request (U.S.
EPA, 2000).
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Table A2-2: Summary Economic Data for Electricity Market and Phase II Facilities

Facilities Subject to Phase Il Rule®

Economic Measure Industry Total® :

Number of Facilities 4,001 550 13%

3 Industry Totals are based on | CF Consulting' s Integrated Planning Model (IPM®), section 316(b) base case, 2008. The |PM
models 4,091 unique facilities. Industrial boilers are not modeled by the IPM. For a discussion of EPA’s use of the IPM in
support of this proposed rule, see Chapter B3: Electricity Market Model Analysis.

®  ThelPM models 540 of the 550 Phase || facilities. Eleven of the 540 facilities are closures in the section 316(b) base case run for
2008. The Phase |l totals for capacity, generation, and revenues include the activities of the 529 in-scope facilities that are
modeled by the IPM and are not closures in the base case.

Source:  IPM analysis: model run for Section 316(b) base case, 2008.

Most of the analyses of economic impacts and energy effects presented in this Economic and Benefits Analysis present
results by geographic region (i.e., North American Electric Reliability Council, or “NERC,” region). Analyzing results by
geographic region is of interest because regional concentrations of compliance costs could adversely impact electric power
system reliability and prices, if alarge percentage of overall capacity is affected. Some analyses are also presented by plant
type. Analyzing results by plant typeis of interest because a regulation that has disproportionate effects on particular types of
facilities could lead to shiftsin technology selection, if the effects are substantial enough.

Table A2-3 presents the distribution of facilities subject to the Phase Il rule by NERC region and plant type. The table shows
that the majority of facilities subject to the Phase Il rule, 299, or 54.5 percent, are coal-fired steam-electric facilities. The
other mgjor plant types are oil- or gas-fired steam-electric facilities (169, or 30.8 percent) and nuclear facilities (57, or 10.4
percent). Theremaining 4.4 percent are combined-cycle or other steam facilities. On aregional level, the East Central Area
Reliability Council (ECAR) and the Southeastern Electric Reliability Council (SERC) account for the highest numbers of
Phase |1 facilities with 100 (18.3 percent) and 95 (17.3 percent), respectively.
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Table A2-3: Distribution of Phase II Facilities by NERC Region and Plant Type

Combined Nuclear | Oil/Gas Other Total i Percent of

NERC Region Coal Cycle i i Steam i Phasell

Total 299 : 16 57 169 : 8 I
T s ——— 549

Percent of Phase |1 545% 2.9% i 104% i 30.8% 1.5%
|

& Key to NERC regions: ASCC — Alaska Systems Coordinating Council; ECAR — East Central Area Reliability Coordination
Agreement; ERCOT — Electric Reliability Council of Texas; FRCC — Florida Reliability Coordinating Council; HI — Hawaii;
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 Poal;
WSCC — Western Systems Coordinating Council.

b The plant type for one facility in ERCOT was not available. The total number of Phase |1 facilities presented in this table
therefore is 549, not 550.

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

A2-2 THE NEED FOR SECTION 316(B) REGULATION

The withdrawal of cooling water removes trillions of aquatic organisms from waters of the U.S. each year, including plankton
(small aquatic animals, including fish eggs and larvae), fish, crustaceans, shellfish, seaturtles, marine mammals, and many
other forms of aquatic life. Most impacts areto early life stages of fish and shellfish.

Aquatic organisms drawn into CWIS are either impinged on components of the intake structure or entrained in the cooling
water system itself. Impingement takes place when organisms are trapped on the outer part of an intake structure or against a
screening device during periods of intake water withdrawal. Impingement is caused primarily by hydraulic forcesin the
intake stream. Impingement can result in (1) starvation and exhaustion; (2) asphyxiation when the fish are forced against a
screen by velocity forces that prevent proper gill movement or when organisms are removed from the water for prolonged
periods; (3) descaling and abrasion by screen wash spray and other forms of physical damage.

Entrainment occurs when organisms are drawn into the intake water flow entering and passing through a CWIS and into a
cooling water system. Organisms that become entrained are those organisms that are small enough to pass through the intake
screens, primarily eggs and larval stages of fish and shellfish. As entrained organisms pass through a plant’s cooling water
system, they are subject to mechanical, thermal, and or toxic stress. Sources of such stress include physical impactsin the
pumps and condenser tubing, pressure changes caused by diversion of the cooling water into the plant or by the hydraulic
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effects of the condensers, sheer stress, thermal shock in the condenser and discharge tunnel, and chemical toxemiainduced by
antifouling agents such as chlorine.

Rates of impingement and entrainment (I1& E) depend on species characteristics, the environmental setting in which afacility
islocated, and the location, design, and capacity of the facility’s CWIS. Species that spawn in nearshore areas, have
planktonic eggs and larvae, and are small as adults experience the greatest impacts, since both new recruits and reproducing
adults are affected (e.g., bay anchovy in estuaries and oceans). In general, higher I&E is observed in estuaries and near
coastal waters because of the presence of spawning and nursery areas. By contrast the young of freshwater species are
generally epibenthic and/or hatch from attached egg masses rather than existing as free-floating individuals, and therefore
freshwater species may be less susceptible to entrainment.

The likelihood of 1& E aso depends on facility characteristics. If the quantity of water withdrawn is large relative to the flow
of the source waterbody, alarger number of organisms will be affected. Intakes located in nearshore areas tend to have
greater ecological impacts than intakes located offshore, since nearshore areas are usually more biologically productive and
have higher concentrations of aguatic organisms (see the Pilgrim-Seabrook comparison in Part G: New England Ocean of the
Case Sudy Analysis for the Proposed Section 316(b) Phase Il Existing Facilities Rule. EPA estimates that CWIS used by
the 550 facilities subject to the proposed rule impinge and entrain billions of age 1 equivalent fish annually (see Table C2-10
in Chapter C2: Summary of Case Sudy Results of this EBA for further detail).

In addition to direct losses of aquatic organisms from I& E, there are a number of indirect, ecosystem-level effects that may
occur, including (1) disruption of aquatic food webs resulting from the loss of impinged and entrained organisms that provide
food for other species, (2) disruption of nutrient cycling and other biochemical processes, (3) alteration of species
composition and overall levels of biodiversity, and (4) degradation of the overall aquatic environment. In addition to the
impacts of a single CWIS on currents and other local habitat features, environmental degradation can result from the
cumulative impact of multiple intake structures operating in the same watershed or intakes located within an area where
intake effects interact with other environmental stressors.

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

A2-2.1 Low Levels of Protection at Phase II Facilities

Facilities in the power producing industry use awide variety of cooling water intake technologies to maximize cooling system
efficiency, minimize damage to their operating systems, and to reduce environmental impacts. The following subsections
present data on technologies that have been identified as effective in protecting aquatic organisms from I& E. EPA used
information from its 2000 Section 316(b) Industry Survey to characterize the 550 in-scope Phase |1 facilities with respect to
these technologies. Based on thisinformation, EPA believes that many facilities subject to this proposed rule are not using
BTA to minimize AEI.

a. Closed-cycle cooling systems

Closed-cycle cooling systems (e.g., systems employing cooling towers) are the most effective means of protecting organisms
from I&E. Cooling towers reduce the number of organisms that come into contact with a CWIS because of the significant
reduction in the volume of intake water needed by a closed-cycle facilities. Reduced water intake resultsin a significant
reduction in damaged and killed organisms. Of the 550 in-scope Phase Il facilities, 73 (13 percent) reported the use of
closed-cycle cooling systems.
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Table A2-4: Estimated Number of Facilities by CWS Configuration and CWIS Technology
(Design Flow >= 50 MGD)

CWS Configuration

CWIS Technology Once Through Recirculating Combination None/unknown

Intake screening technologies

Combination of technologies

100.0% 100.0% : 11 100.0%

Total 416 100.0% :
I

-~ N B
Source:  U.S EPA, 2000.

b. Other CWIS technologies

Discussions with NPDES permitting authorities and utility officials identified fine mesh screens as an effective technology for
minimizing entrainment. They can, however, increase impingement. Data from the questionnaires indicate that of the 550 in-
scope Phase |1 facilities, seven (one percent) employed fine mesh screens on at least one CWIS. These seven plants
represented less than one percent of the cooling water withdrawn from surface waters by plants reporting data. These
findings indicate that, in general, BTA is not being used and further regulation is required.

Table A2-5: Estimated Number of Facilities by CWIS Technology
(Design Flow >= 50 MGD)
CWIS Technology NFuaTi?ii:’e(s)f Percent of Total

Inteke screening tecnologies e 3 56%. ]
POSSVEINMBKE YSOMS | et e S S 1L8% ]
[Fisndiversion or avoldance systems e 2 38% ]
Fshredingorreumievooges | S nes
Otvernonlunkromnevology A seos 1
Combination of technologies 82 14.9% I
Total 550 100.0%

Source:  U.S EPA, 2000.

c. Cooling system location

Another effective approach for minimizing AEI associated with CWIS s to locate the intake structures in areas with low
abundance of aguatic life and design the structures so that they do not provide attractive habitat for aguatic communities.
However, this approach is of little utility for existing facilities where options for relocating intake structures are infeasible.
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Table A2-6 shows the estimated number of facilities by the source of water from which cooling water is withdrawn. The
table indicates that 135 steam electric power generation facilities are located on estuaries, tidal rivers, or oceans that are
considered to be areas of high productivity and abundance. In addition, estuaries are often nursery areas for many species.
The flow to these facilities totaled 32 percent of the total cooling water being withdrawn by all in-scope Phase |1 facilities.
However, the remaining 415 facilities (68 percent of flow) were reported as being located on fresh waterbodies (including
Great Lakes).

Table A2-6: Estimated Number of Facilities by Source of Surface Water
(Design Flow >= 50 MGD)

Source of Surface Water Number of Facilities Percent of Total

Estuary/Tidal river 112 20.4%

100.0%

a

Individual numbers may not add up due to independent rounding.

Source:  U.S EPA, 2000.

A2-2.2 Reducing Adverse Environmental Impacts

Adverse environmental impacts occur when facilities impinge aguatic organisms on the screens of their CWIS, entrain them
within their cooling system, or otherwise negatively affect habitats that support aguatic species. Exposure of agquatic
organisms to | & E depends on the location, design, construction, capacity, and operation of afacility’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.

Impingement occurs when fish are trapped against intake screens by the velocity of the intake flow. Organisms may die or be
injured as aresult of:

starvation and exhaustion,

asphyxiation when velocity forces prevent proper gill movement,

abrasion by screen wash spray,

asphyxiation due to removal from water for prolonged periods, and

removal from the system by means other than returning them to their natural environment.

v v v v v

Small organisms are entrained when they pass through a plant’s condenser cooling system. Injury and death can result from
the following:

» physical impacts from pump and condenser tubing,

»  pressure changes caused by diversion of cooling water,

» therma shock experienced in condenser and discharge tunnels, and
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» chemical toxemiainduced by the addition of anti-fouling agents such as chlorine.
Mortality of entrained organismsis usually extremely high.

Review of the available literature and section 316(b) demonstration studies has identified numerous documented cases of
impacts associated with 1& E and the effects of 1& E on individual organisms and on populations of aquatic 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 billions of individualsis not the only
problem. Often, there are impacts to populations as well. For example, studies of Hudson River fish populations predicted
reductions of up to 20 percent for striped bass, 25 percent for bay anchovy, and 43 percent for Atlantic tom cod, even without
assuming 100 percent mortality of entrained organisms.® Estimates of lost midwater fish species due to direct entrainment by
CWIS at the San Onofre Nuclear Generating Station (SONGS) are between 16.5 to 45 tons per year.” Thisloss represents a
41 percent mortality rate for fish (primarily northern anchovy, queenfish, and white croaker) entrained by intake water at
SONGS. Inanormal 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. See Part C: National Benefits and
Part D: Benefit-Cost Analysis of this EBA for information on the ability of the different options to reduce impingement and
entrainment. See also the Case Sudy Analysis for the Proposed Section 316(b) Phase Il Existing Facilities Rule for detailed
information on baseline losses at case study facilities.

A2-2.3 Addressing Market Imperfections

The conceptual basis of environmental legislation in general, 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, and, in the process impinge and entrain organisms without accounting for the consequences of
these actions on the ecosystem or other parties who do not directly participate in the business transactions. 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,
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 |& 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

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).

% Bowline Point, Indian Point 2 & 3, and Roseton Steam Electric Generating Stations (ConEd, 2000).

7 San Onofre Nuclear Generating station (SAIC, 1993)
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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 legislation 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 leve of I& 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 1&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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A2-2.4 Reducing Differences Between the States

NPDES permitting authorities have implemented the requirements of section 316(b) in widely varying ways. The language
used in the statutes or regulations vary from state to state almost as much as the interpretation. Most states do not address
section 316(b) at all.

Table A2-7. below illustrates a variety of ways in which states identify the section 316(b) requirements.

Table.A2-7: Selected NPDES State Statutory/Regulatory Provisions Addressing Impacts
from Cooling Water Intake Structures
NPDES State Citation Summary of Requirements I
Provides for coordination with other Federal/State agencies with jurisdiction over
Connecticut RCSA 8§ 223, 430-4 fish, wildlife, or public health, which may recommend conditions necessary to avoid
i substantial impairment of fish, shellfish, or wildlife resources
AN Criteria applicable to intake structure shall be as set forth in 40 CFR Part 125, when
New Jersey NIACS7:14A-11.6 i EPA adopts these criteria
! Thelocation, desi gn, construction, and capacity of intake structures in connection
New York 6 NYCRR § 704.5 i with point source thermal discharges shall reflect BTA for minimizing environmental
i impact
Maryland MRC § 26.08.03 Detailed regulatory provisions addressing BTA determinations
Hlinois 3511l. Admin. Code i Requirement that new intake structures on waters designated for general use shall be
306.201 (1998) i so designed as to minimize harm to fish and other aquatic organisms
lowa 567 IAC 62.4(4558) IncprporateE 40 CFR”part 401, with cooling water intake structure provisions
i designated “reserved
i Requirements that new or expanded coastal power plants or other industrial
California Cal. Wat. Code i installations using seawater for cooling shall use best available site, design
§ 13142.5(b) i technology, and mitigation measures feasible to minimize intake and mortality of
i marinelife

Source: SAIC, 1994b.

Additionally, in discussions with state and EPA regional contacts, EPA has found that states differ in the manner in which
they implement their section 316(b) authority. Some states and regions review section 316(b) requirements each time an
NPDES permit isreissued. These permitting authorities may reevaluate the potential for impacts and/or the environment that
influences the potentia for impacts at the facility. Other permitting authorities made initial determinations for facilitiesin the
1970s but have not revisited the determinations since.

Based on the above findings, EPA believes that approaches to implementing section 316(b) vary greatly. It isevident that
some authorities have regulations and other program mechanisms in place to ensure continued implementation of section
316(b) and evaluation of potential impacts from CWIS, while others do not. Furthermore, there appears to be no mechanism
to ensure consistency across all states. Section 316(b) determinations are currently made on a case-by-case basis, based on
permit writers' best professional judgment. Through discussions with some state permitting officials (e.g., in California,
Georgia, and New Jersey), EPA was asked to establish national standards in order to help ease the case-by-case burden on
permit writers and to promote national uniformity with respect to implementation of section 316(b).

When environmental policies are implemented differently by two or more states that share access to the same waterbody, a
conflict may occur between the states because environmental 1osses caused in one state may affect the biology, environmental
conditions, and benefits of another state. Differences of thistype are most likely to occur when the regulations governing the
operation of CWIS are established at the state level or are implemented in fundamentally different ways by the states (i.e.,
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more and less stringent due to policy or failure to implement). When this happens, the state with less stringent requirements
imposes “external costs’ or damages on the other state.

A good example of a conflict between statesisin Mount Hope Bay, an interstate water straddling the Massachusetts’Rhode
Island state line. Brayton Point Station in Somerset, Massachusetts is the largest fossil fuel-burning steam-electric generating
facility in New England. The facility may have caused or contributed to a documented collapse in fish populations in Mount
Hope Bay affecting Rhode Island as well as Massachusetts.

The plant uses a once-through-cooling water system and is allowed by its current NPDES permit to withdraw up to 1.452
billion gallons a day (BGD) of water from Mount Hope Bay for cooling and then to discharge the heated water back to the
Bay at temperatures up to 22°F above ambient water conditions. The current NPDES permit “ expired” in June, 1998, but
remainsin effect while EPA develops anew permit. EPA co-issues this permit with the Massachusetts DEP. EPA must also
coordinate closely with Rhode Island because its waters are also affected by the plant. The permit must ensure that both
Massachusetts and Rhode |land water quality standards are satisfied unless a variance authorizing excursions from those
standards is granted. Similarly, both states’ Coastal Zone Management Programs must be satisfied, along with the federal
Essential Fish Habitat program and other federal requirements.

There has been a significant amount of controversy about the plant because of the documented collapse of fish populationsin
Mount Hope Bay and the debate over the power plant’s role in causing or contributing to the fishery decline. On October 9,
1996, Rhode Island Department of Environmental Management issued a report which documented an alarming, sharp decline
in abundance of finfish populations in Mount Hope Bay that appeared to occur about seventeen years ago with no subsequent
recovery in evidence. Additional review of the data has suggested that the fishery decline actually began, albeit at a gentler
pace, before the sharp decline evidenced around 1985. Adverse effects of plant cooling system operations on aquatic
organisms can be divided into the following major categories: (1) cooling water intake entrainment of fish eggs and larvae
and other small organisms into the plant’s cooling system; (2) cooling water intake impingement of larger organisms on the
intake screening systems; and (3) discharge-related effects from the impacts of the thermal effluent on the aquatic community
and its habitat. Entrainment and thermal discharge appear to be especially significant issues for this plant, with impingement
appearing to be arelatively less major problem.

In response to the devel oping controversy, federal and state regulatory agencies and former plant owner NEPCO entered into
aMemorandum of Agreement (MOA) in April, 1997, regarding plant operations. The MOA places annual and seasonal caps
on the level of heat discharged and the amount of cooling water withdrawn from the Bay. In the MOA the Company agreed
to limit its operations to levels below that authorized by the (still) current NPDES permit and the agencies agreed not to push
for an immediate modification of the permit. (NEPCO had threatened to appeal any immediate permit modification anyway.)
The intake volume and thermal discharge capsin the MOA represented a compromise between the levelsinitially sought by
the regulatory agencies and the level s the company claimed were justified. The MOA also indicated that a number of types of
research should be pursued to help with development of anew NPDES permit. When PG& E bought Brayton Point Station it
assumed responsibility for complying with the MOA (the MOA required that agreement to comply with the MOA be made a
condition of any sale of the plant). Since the 1997 MOA, the permittee and the regulatory agencies have been engaged in
extensive monitoring, modeling and study to determine the conditions for anew NPDES permit.

On October 2, 2001, PG& E publicly announced a proposed $250,000,000 environmental improvement plan for the facility
including new air pollution controls, ash recycling facilities, and a new cooling water system using mechanical draft wet
cooling tower that PG& E refersto as the Enhanced Multi-Mode System. The Company intends this plan to address
requirements under the new State air quality regulations, a State Administrative Consent Order addressing ash management
practices, and the new NPDES permit. PG& E states that this new system will reduce heat loadings into Mount Hope Bay,
and reduce cooling water withdrawals from Mount Hope Bay, to pre-1984 levels. The year 1984 is significant because it was
the year that Brayton Point was permitted to switch Unit 4 from a previously closed-cycle cooling system to a once-through
cooling system, and some data suggests that the steep decline in fish popul ations was coincidental with this modification. (As
noted above, thereis also data suggesting that the decline had started earlier but accelerated after Unit 4 began once-through
cooling operations.)

EPA isworking closely with Massachusetts and Rhode Island on the permit, and has al so been coordinating with the National
Marine Fisheries Service. The permit will be jointly issued with the state in Massachusetts which does not have NPDES
delegation. EPA isalsoin close communication with the company regarding the issues, and the company has submitted a
substantial amount of information supporting its view of what limits should be in the new permit. EPA has also received
significant communications from interested environmental groups. In addition, there has been congressional interest in both
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Massachusetts and Rhode |sland as well as statements of concern by the Governor of Rhode Island. Public interest in the
permit development is high. Over the past year serious concerns have been raised by groupsincluding Save the Bay,
Conservation Law Foundation, the Rhode Island Salt Water Anglers, and the New England Fishery Management Council.
Also, the Rhode Island Attorney General has also been actively engaged in tracking the matter and has publicly threatened to
sue the company over damage to Rhode Island’ s natural resources. Finally, the permit issues have received substantial
attention in local major media outlets, including a recent front page story in the Boston Globe.

Options considered by EPA differ considerably in their ability to reduce implementation differences between two or more
states that share access to the same waterbody. The greater the level of benefits associated with aregulation, the lower the
level of I&E losses that can occur in one state and affect the biology, environmental conditions, and benefits of another state.
Thus the greater the benefits of aregulation, the fewer the “external costs” or damages that can be imposed by one state on
other states.

A2-2.5 Reducing Transaction Costs

Transaction costs associated with the implementation of a regulation include: (1) determining the desired level of
environmental quality and (2) determining how to achieveit.

Transaction costs associated with determining the desired level of environmental quality have to do with the supply and
demand for environmental quality.

The presence of uncertainties increases transaction costs. Some uncertainties relate to the supply of environmenta quality
(e.g., the actual impact of various control technologiesin terms of the effectiveness of 1& E reductions); others relate to the
demand for environmental quality (e.g., the value of reduced I&E in terms of individual and population impacts). Reducing
uncertainties would reduce transaction costs. Standardizing the protocol for monitoring and reporting 1& E impacts reduces
the uncertainty about how to measure the impact of controls, and provides for a uniform “language” for communicating these
impacts. A federal regulation that establishes methods for mitigating the impact of regulatory uncertainty and information
uncertainty produces a benefit in the form of reduced (transaction) costs.

There is another set of uncertainties that is independent of the desired level of environmental quality. These uncertaintiesfall
into the broad categories of “regulatory uncertainty” and “information uncertainty.” The costs related to these uncertainties
lead to “transaction costs,” which cause inefficiencies in decision-making related to achieving a given level of environmental
quality. Regulatory uncertainty refers to the uncertainty that facilities face when making business decisions in response to
regulatory requirements when those requirements are uncertain. For example, facilities are making business decisions today
based on their best guess about what future regulation will look like. The cost of this uncertainty comesin the form of
delayed business decisions and poor business decisions based on incorrect guesses about the future regulation. Information
uncertainty refers to the uncertainty related to the measurement and communication of the impact of controls on actual I&E,
aswell as the impact of 1&E on populations. The consequence of information uncertainty is poor decision-making by
stakeholders (suppliers and demanders of environmental quality) and a reduction in the cost-effectiveness of meeting a
desired level of environmental quality.

Transaction costs are incurred at several levels, including the states and Tribes authorized to implement the NPDES program,;
the federal government; and facilities subject to section 316(b) regulation.

Section 316(b) requirements are implemented through NPDES permits. States and Tribes authorized to implement the
NPDES program do so through the issuance of permitsto power producing facilities. Forty-four states and the Virgin Islands
are currently authorized pursuant to section 402(b) of the CWA to implement the NPDES program. In states not authorized
to implement the NPDES program, EPA issues NPDES permits. Under the CWA, states are not required to become
authorized to administer the NPDES program. Rather, such authorization is available to states if they operate their programs
in amanner consistent with section 402(b) and applicable regulations. Generally, these provisions require that state NPDES
programs include requirements that are as stringent as federal program requirements. States retain the ability to implement
requirements that are broader in scope or more stringent than federal requirements (See section 510 of the CWA).

Each state's, Tribe's, or region’s burden associated with permitting activities depends on their personnel’ s background,
resources, and the number of regulated facilities under their authority. Developing a permit requires technical and clerical
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staff to gather, prepare, and review various documents and supporting materials, verify data sources, plan responses,
determine specific permit requirements, write the actual permit, and confer with facilities and the interested public.

Where states and Tribal governments do not have NPDES permitting authority, the federal government implements section
316(b) regulations through its regional offices. The section 316(b) regulation is also necessary to reduce the burden on the
regions.

Uncertainty about what constitutes AEI, and the BTA that would minimize AEI, aso increases transaction costs to facilities.
Without well-defined section 316(b) requirements, facilities have an incentive to delay or atogether avoid implementing |& E
technologies by trying to show that their CWIS do not have impacts at certain levels of biological organization, e.g.,
population or community levels. Some facilities thus spend large amounts of time and money on studies and analyses without
ever implementing technologies that would reduce I& E. Better definition of section 316(b) requirements could lead to a
better use of these resources by investing them in | & E reduction rather than studies and analyses.

The options considered by EPA differ considerably in their ability to reduce transactions costs. The greater the site specific
nature of the regulation the greater the transaction costs associated with the regulation. Options that are simpler, even though
they may involve higher technology and operation and maintenance costs, are likely to have much lower transaction costs.
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Chapter A3: Profile of the Electric
Power Industry

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 Proposed Section 316(b) Phase |1 Existing
Facilities Rule.

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 profileis not intended to duplicate those efforts.
Reather, this profile compiles, summarizes, and presents
those industry data that are important in the context of the
proposed Phase Il rule. For more information on general
concepts, trends, and developments in the electric power

CHAPTER CONTENTS

A3-1 Industry Overview ..............ciienninn.n. A3-1
A3-1.1 Industry Sectors ..............covinn.. A3-2
A3-12 PrimeMOVErS . ... A3-2
A3-1.3 OWnership......oovuiinniiineennan... A3-3

A3-2 Domestic Production ......................... A3-5
A3-2.1 Generating Capacity .............c........ A3-6
A3-2.2 Electricity Generation ... ................. A3-7
A3-2.3 Geographic Distribution . ................. A3-8

A3-3 Existing Plants with CWIS and NPDES Permit . ... A3-11
A3-3.1 Existing Section 316(b) Utility Plants ...... A3-13
A3-3.2 Existing Section 316(b) Nonutility Plants. ... A3-18

A3-4 Industry Outlook ................. ... A3-24
A3-4.1 Current Status of Industry Deregulation . . . .. A3-24

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 A3-1 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 A3-2 provides data on industry production and capacity.

»  Section A3-3 focuses on the in-scope section 316(b) facilities. This section provides information on the
geographical, physical, and financial characteristics of the in-scope phase Il facilities.

»  Section A3-4 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.

A3-1 INDUSTRY OVERVIEW

This section provides a brief overview of the industry, including descriptions of major industry sectors, types of generating

facilities, and the entities that own generating facilities.
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A3-1.1 Industry Sectors

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

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

» Thetransmission sector can be thought of 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 facilities into 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.

A3-1.2 Prime Movers

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

» Steam Turbine: Steam turbine, or “steam electric” units require afuel source to boil water and produce steam that
drivesthe 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
plantsin the 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 megawatts in size, less efficient than steam turbines, and used for peakload operation
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.

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

2 The terms“plant” and “facility” are used interchangeably throughout this profile.
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» Internal Combustion Engines: Interna 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 A3-1 provides data on the number of existing utility and nonutility power plants by prime mover. Thistable includes
all plantsthat have at least one non-retired unit and that submitted Forms EIA-860A (Annual Electric Generator Report -
Utilities) or EIA-860B (Annual Electric Generator Report - Nonutilities) in 1999.2 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. Plants that 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 A3-1: Number of Existing Utility and Nonutility Plants by Prime Mover, 1999

Utility® Nonutility?
Prime Mover s s
Number of Plants Number of Plants
Steam Turbine 803 821

& Seedefinition of utility and nonutility in Section A3-1.3.
Source:  U.S DOE, 1999a; U.S DOE, 1999b; U.S DOE, 1999c.

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 proposed Phase Il rule focuses on
generating plants with a steam electric prime mover. This profile will, therefore, differentiate between steam electric and
other prime movers.

A3-1.3 Ownership

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

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

3 Atthetime of publication of this document, 1999 was the most recent year for which complete EIA data were available for existing
utility and nonutility plants. Asof March 2002 EIA 860B data were not available for year 2000. As such, this profileis based on 1999
data.
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» Nonutility: Entities that generate power for their own use and/or for sale to utilities and others. Nonutility power
producers include cogenerators, small power producers, and independent power producers. Nonutilities do not have
a designated franchised service area and do not transmit or distribute electricity.

Ultilities 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 (IOUs) 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 abusiness 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 its investors. |0Us are entities with designated franchise
areas. They arerequired to charge reasonable and comparable pricesto 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 1999, 10Us operated 1,662 facilities, which accounted for approximately 58 percent of all U.S. electric
generation capacity (U.S. DOE, 1999a; U.S. DOE, 1999¢; U.S. DOE, 1998c).

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 I0Us. In 1999, publicly-owned utilities operated 1,250 facilities and accounted for approximately 16 percent
of al U.S. electric generation capacity (U.S. DOE, 1999a; U.S. DOE, 1999c; U.S. DOE, 1998c).

c. Rural electric cooperatives

Cooperative electric utilities (“coops’) are member-owned entities created to provide electricity to those members. These
utilities, established under the Rural Electrification Act of 1936, provide electricity to small rural and farming communities
(usually fewer than 1,500 consumers). The National Rural Utilities Cooperative Finance Corporation, the Federal Financing
Bank, and the Bank of Cooperatives are important sources of financing for these utilities. Cooperatives operatein 34 states
and are incorporated under state laws. In 1999, rural electric cooperatives operated 213 generating facilities, and accounted
for approximately 3 percent of all U.S. electric generation capacity. (U.S. DOE, 1999a; U.S. DOE, 1999c; U.S. DOE, 1998c).
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Figure A3-1 presents the number of generating facilities and their capacity in 1999, by type of ownership.* The horizontal
axis also presents the percentage of the U.S. total that each type represents. Thisfigureisbased on datafor all plants that
have at least one non-retired unit and that submitted Forms EIA-860A or EIA-860B in 1999. The graphic shows that
nonutilities account for the largest percentage of facilities (2,205, or about 41 percent), but only represent 23 percent of total
U.S. generating capacity. Investor-owned utilities operate the second largest number of facilities, 1,662, and generate 58
percent of total U.S. capacity.

Figure A3-1: Distribution of Facilities and Capacity by Ownership Type, 1999 °

Nonutilities 2205
[l Capacity
) GW)
Cooperative 28
Utilities 21
528 GW
Investor Owned ] Numper of
1,662 Facilities
. 147 GW
Publicly Owned 1.250

00% 100% 20.0% 30.0% 400% 50.0% 60.0%

& Inorder to best understand the landscape of the electric power generating market EPA tracked
ownership changes from utilities to nonutilities, and vice versa, through January, 2002. These
changes have been incorporated into the analysis where possible.

Source:  U.S DOE, 1999a; U.S. DOE, 1999b; U.S. DOE, 1999c; U.S DOE 1998c.
Plants owned and operated by utilities and nonutilities may be affected differently by the proposed Phase |1 rule due to

differing competitive roles in the market. Much of the following discussion therefore differentiates between these two
groups.

A3-2 DOMESTIC PRODUCTION

This section presents an overview of U.S. generating capacity and electricity generation. Subsection A3-2.1 provides dataon
capacity, and Subsection A3-2.2 provides data on generation. Subsection A3-2.3 presents an overview of the geographic
distribution of generation plants and capacity.

4 EPA tracked ownership changes from utilities to nonutilities, and vice versa, through January 2002. These changes are
incorporated into the profile. As such, the universe of facilities (and their corresponding characteristics) is based on EIA 1999 data,
adjusted to reflect EPA’s most current knowledge.
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A3-2.1 Generating Capacity®

CAPACITY/CAPABILITY
Utilities own and operate the majority of the
generating capacity in the United States (77 percent). The rating of a generating unit isameasure of its ability to produce
Nonutilities owned only 23 percent of the total electricity. Generator ratings are expressed in megawatts (MW).
capacity in 1999 and produced roughly 21 percent of Capacity and capability are the two common messures:

the electricity in the country. Nonutility capacity and
generation have increased substantially in the past
few years, however, since passage of legislation

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

- X A SRR - manufacturer.
aimed at increasing competition in the industry.
Nonutility capacity has increased by 247 percent Net capability isthe steady hourly output that the generating unit is
between 1991 and 1998, compared with the decrease expected to supply to the system load, as demonstrated by test
in utility capacity of eight percent over the sametime procedures. The capability of the generating unit in the summer is
period.® generally less than in the winter due to high ambient-air and

cooling-water temperatures, which cause generating units to be less

Figure A3-2 shows the growth in utility and efficient. The nameplate capacity of a generating unit is generally

nonutility capacity from 1991 to 1999. The growthin | 9reder thanits net capability.
nonutility capacity, combined with a slight decrease

in utility capacity, has resulted in amodest growth in
total generating capacity. The significant increasein
nonutility capacity, and decrease in utility capacity in
1999 is attributable to utilities being sold to nonutilities.

U.S. DOE, 2000a

Figure A3-2: Generating Capability & Capacity, 1991 to 1999°
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Source:  U.S DOE, 2000c; U.S. DOE,1996b.

5 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.”

6 More accurate data were available starting in 1991, therefore, 1991 was selected as the initial year for trends analysis.
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A3-2.2 Electricity Generation

Total net electricity generation in the U.S. for 1999
was 3,723 billion kwh. Utility-owned plants
accounted for 85 percent of thisamount. Total net
generation has increased by 21 percent over the
nine-year period from 1991 to 1999. During this
period, nonutilities increased their electricity
generation by 131 percent. In comparison,
generation by utilities increased by only 12 percent
(U.S. DOE, 2000b; U.S. DOE, 2000c; U.S. DOE,
1995a; U.S. DOE, 1995b). Thistrend is expected to
continue with deregulation in the coming years, as
more facilities are purchased and built by nonutility
power producers.

Table A3-2 shows the change in net generation
between 1991 and 1999 by fuel source for utilities
and nonutilities.

MEASURES OF GENERATION

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

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

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

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

U.S. DOE, 2000a

& Nonutility generation was converted from gross to net generation based on prime mover-specific conversion factors (U.S. DOE,
2000c). Asaresult of this conversion, the total net generation estimates differ slightly from EIA published totals by fuel type.
Renewables include solar, wind, wood, biomass, and geothermal energy sources.

b

Table A3-2: Net Generation by Energy Source and Ownership Type, 1991 to 1999 (6Wh)
S R — UGIEES s NONUEIEES” o
Sl 1991 § 1999 i % Change | 1991 | 1999 { % Change
Coal 1551 i 1768 14% 39 126  219%
Hydropower ............... et e e B o o
T R e e S S o
i e o R S o ot
P o e i R e S pe B
i T T e R e : 6 ......... e
Total 2,830 i 3,174 12% 238 549 | 131%

Source:  U.S DOE, 2000b;U.S DOE, 2000c; U.S DOE, 1995a; U.S DOE,1995b.

Asshown in Table A3-2, nuclear generation grew the fastest among the utility fuel source categories, increasing by 18
percent between 1991 and 1999. Coal generation increased by 14 percent, while gas generation increased by 12 percent.

Utility generation from renewable energy sources decreased significantly (63 percent) between 1991 and 1999. A majority of
this decline (48 percent) occurred from 1998 to 1999. Nonutility generation has grown at a much higher rate between 1991
and 1999 with the passage of legislation aimed at increasing competition in the industry. Nonutility hydroelectric generation
grew the fastest among the energy source categories, increasing 248 percent between 1991 and 1999. Generation from coal-

fired facilities also increased substantially, with a 219 percent increase in generation between 1991 and 1999.

A3-7



§ 316(b) Phase IT EBA, Part A: Background Information A3: Profile of the Electric Power Industry

Figure A3-3 showstotal net generation for the U.S. by primary fuel source for utilities and nonutilities. Electricity generation
from coal-fired plants accounts for 47 percent of total 1999 generation. Electric utilities generate 93 percent (1,768 billion
kwh) of the 1,893 hillion kWh of electricity generated by coal-fired plants. This represents approximately 56 percent of total
utility generation. The remaining 7 percent (126 billion kwh) of coal-fired generation is provided by nonutilities, accounting
for 23 percent of total nonutility generation. The second largest source of electricity generation is nuclear power plants,
accounting for 20 percent of both total generation and total utility generation. Figure A3-3 showsthat virtually 99.8 percent
of nuclear generation is owned and operated by utilities. Another significant source of electricity generation is gas-fired
power plants, which account for 54 percent of nonutility generation and 16 percent of total generation.

Figure A3-3: Percent of Electricity Generation by Primary Fuel Source, 1999

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

The proposed Phase I1 rule will affect facilities differently based on the fuel sources and prime movers used to generate
electricity. Asmentioned in Section A3-1.2 above, only prime movers with a steam electric generating cycle use substantial
amounts of cooling water.

A3-2.3 Geographic Distribution

Electricity isacommodity that cannot be stored or easily transported over long distances. Asaresult, 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.
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.
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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 reiability reduce the chances of power outages.

The North American Electric Reliability Council (NERC) is responsible for the overal 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 isorganized into nine regional councils that cover the 48 contiguous states, Hawaii, part of Alaska, and
portions of Canada and Mexico. These regiona councils are responsible for the overall coordination of bulk power policies
that affect their regions’ reliability and quality of service. Each NERC region deals with electricity reliability issuesin its
region, based on available capacity and transmission constraints. The councils aso 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 A3-4 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 A3-4. Part of Alaskais covered by the Alaska Systems Coordinating Council
(ASCCQ), an affiliate NERC member. The state of Hawaii also hasits own reliability authority (HI).

Figure A3-4: North American Electric Reliability Council (NERC) Regions

Source:  EIA, 1996.

The proposed Phase |1 rule may affect plants located in different NERC regions differently. Economic characteristics of
existing facilities affected by the proposed Phase |1 rule are likely to vary across regions by fuel mix, and the costs of fuel,
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transportation, labor, and construction. Baseline differences in economic characteristics across regions may influence the
impact of the proposed Phase |1 rule on profitability, electricity prices, and other impact measures. However, as discussed in
Chapter B3: Electricity Market Model Analysis, the proposed Phase |1 rule will have little or no impact on electricity pricesin
each region since the proposed Phase Il rule is relatively inexpensive relative to the overall production costs in any region.

Table A3-3 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 A3-3: Distribution of Existing Generation Utilities, Utility Plants, and Capacity by NERC Region, 1999 l
Generation Utilities Utility Plants Capacity l
NERC Region [ - AR .
Number i 9% of Total Number | 9% of Total Total MW % of Total I
ALE i O 6% e 168 i S 2019 X l
S N 100 i el 30 i 209, 11243916% ___________
ERCOT i 28 8 i 107 i A 55908 b B
RO i 18 2% A S 25 B i
LA N S S O% e e S 9 i 1892 i o
M i 2 2% i %3 b 3 2819 B l
MAIN i 6 i LEAT 207 b i o120 i B l
oL N 212 i 2% i A0 i 1% i 36,098 b l
N e [ 8 i 39 1% i A58 iV l
SR i 8 b % i 333 b 1A 164,285 b 20 l
S N i 1% il 22 i 8 e BT b l
WS 129 1% i LECT S 2% i 181644 i 1%
Unknown 3 0% 3 0% 39 0%
Total 891 100% 3,125 100% 702,624 100%

Source:  U.S DOE, 1999a; U.S. DOE, 1999c.
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Table A3-4 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, with 613. MAAC, which
contains only 7 percent of the total number of nonutility plants, accounts for the largest portion of capacity, with 43,547 MW

(21 percent).
Table A3-4: Distribution of Nonutility Plants and Capacity by NERC Region, 1999 I
Nonutility Plants Capacity
] = @ =T | o o 1 O
Number % of Total Total MW % of Total I
asce | © o | W o A
AR i 189 % il 8883 A ] I
RO i [T S A I 9825 e 5% ] I
R i LA B 3 i AT b 2] I
[ B o o I o A
A i 19 LT N B A R 2%
MAIN 136 i % il 30898 b DB ]
KA R L N A I 1899 it
NP i) 0L 24% ot 30720 b A
BRG] 219 1% 16,298 b 8 ]
LI N, B 2% il s T NS
IhhdaciqNN N 613 i 2% 3989 b DA
Unknown 70 3% 9,584 5% I
Total 2,205 100% 206,500 100% I

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

A3-3 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 electric generating technologies include units with steam electric turbines and combined-cycle units with a steam

component.

The following sections describe existing utility and nonutility power plants that would be subject to the proposed Phase I
rule. The Proposed Section 316(b) Phase Il Existing Facilities Rule applies to existing steam electric power generating
facilities that meet al of the following conditions:

>

>

They meet the definition of an existing steam electric power generating facility as specified in § 125.93 of thisrule;
They use a cooling water intake structure or structures, or obtain cooling water by any sort of contract or

arrangement with an independent supplier who has a cooling water intake structure;

Their cooling water intake structure(s) withdraw(s) cooling water from waters of the U.S., and at |east twenty-five

(25) percent of the water withdrawn is used for contact or non-contact cooling purposes;

They have an NPDES permit or are required to obtain one; and
They have adesign intake flow of 50 MGD or greater.
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The proposed Phase |1 rule also covers substantial additions or modifications to operations undertaken at such facilities.
While all facilities that meet these criteria are subject to the regulation, this Economic and Benefit Analysis (EBA) focuses on
539 utility and non-utility steam electric power generating facilitiesidentified in EPA’s 2000 Section 316(b) Industry Survey
asbeing “in-scope” of this proposed rule. These 539 facilities represent 550 facilities nation-wide.” The remainder of this
chapter will refer to these facilities as “existing section 316(b) plants.”

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

»  Ownership type: This section discusses existing 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 A3-1.3). Thisdifferentiation isimportant because EPA has separately considered
impacts on governments in its regulatory development (see Chapter B9: UMRA Analysis for the analysis of
government impacts of the proposed Phase Il 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
originaly 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 nonutilitiesisimportant because of their different economic and operational
characteristics.

»  Ownership size: 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 B4:
Regulatory Flexibility Analysis for the small entity
analysis of new facilities subject to the proposed Phase

WATER USE BY STEAM ELECTRIC
POWER PLANTS

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

[l rule).

Plant size: This section discusses the existing

section 316(b) facilities by the size of their generation
capacity. The size of aplant isimportant because it
partly determinesits need for cooling water.

Geographic distribution: This section discusses plants
by NERC region. The geographic distribution of
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
presents information on the type of water body from

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

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

nuclear steam plants and 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

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.

 EPA applied sample weights to the 539 facilities to account for non-sampled facilities and facilities that did not respond to the
survey. For more information on EPA’s 2000 Section 316(b) Industry Survey, please refer to the Information Collection Request (U.S.
EPA 2000).

8 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.

A3-12



§ 316(b) Phase IT EBA, Part A: Background Information A3: Profile of the Electric Power Industry

A3-3.1 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, 1999a.° These prime movers include:

Atmospheric Fluidized Bed Combustion (AB)

Combined-Cycle Steam Turbine with Supplementary Firing (CA)
Combined Cycle - Total Unit (CC)

Steam Turbine — Common Header (CH)

Combined-Cycle — Single Shaft (CS)

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

Integrated Coal Gasification Combined-Cycle (IG)

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 v

Using thislist of steam electric prime movers, and U.S. DOE, 1999a information on the reported operating status of units,
EPA identified 862 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 416 of the 862 facilities operate a CWIS and hold an
NPDES permit. Table A3-5 provides information on the number of utilities, utility plants, and generating units, and the
generating capacity in 1999. The table 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 proposed Phase Il rule.

Table A3-5: Number of Existing Utilities, Utility Plants, Units, and Capacity, 1999

Steam Electric with CWIS and

i~b
Total® Steam Electric NPDES Permitt

Number E%ofTotaI Number | % of Total

Utilities 891 315 | 35% 148 17%

Nameplate Capacity (MW) | 702,624 533503 |  76%

& 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, 1999a; U.S DOE, 1999c.

Table A3-5 shows that the while the 862 steam electric plants account for only 28 percent of al plants, these plants account
for 76 percent of all capacity. The 416 in-scope plants represent 13 percent of all plants, are owned by 17 percent of all
utilities, and account for approximately 49 percent of reported utility generation capacity. The remainder of this section will
focus on the 416 utility plants.

® U.S. DOE, 1999a (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 A3-6 shows the distribution of the 148 utilities that own the 416 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 A3-6 shows that approximately 19 percent of plants operated by investor-owned utilities have a
CWIS and an NPDES permit. These 313 facilities account for 75 percent of all existing plants with a CWIS and an NPDES
permit (313 divided by 416). The percentage of al plants that have a CWIS and an NPDES permit is lower for the other
ownership types: 12 percent for rural electric cooperatives, six percent for municipalities, and seven percent for other publicly

owned utilities.

Table A3-6: Existing Utilities, Plants, and Capacity by Ownership Type, 1999° I
Utilities Plants Capacity (MW) I
Utilities with Plants . -
oy | 1y | wnowsae | o | Peewtows o s
Type - NPDES Number Total
Utilities ‘R of ’ --------------------- CapaCity -----------------------------------------
Number % of Plants i Number : % of MW % of
Total : Total : Total
Investor-Owned 177 88 50% 1,662 313 19% 527,948 287,774 55% I
Coop 71 14 20% 213 25 12% 28,151 8,582 30% I
Municipal 578 38 7% 867 50 6% 42,904 15,870 3%
Other Public 65 8 12% 383 27 7% 103,621 32,623 31%
Total 891 148 17% 3,125 416 13% 702,624 | 344850 | 68%

Numbers may not add up to totals due to independent rounding.

b

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

The number of plants and capacity was sample weighted to account for survey non-respondents.
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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 A3-7 providesinformation on the
total number of utilities and utility plants owned by small entities by type of ownership. The table shows that 26 of the 148
utilities with existing section 316(b) plants, or 18 percent, may be small. The size distribution varies considerably by
ownership type: only 13 percent of all other public utilities and zero percent of al investor-owned utilities with existing
section 316(b) plants may be small, compared to 43 percent of all coop and 50 percent of all municipalities. The sameistrue
on the plant level: none of the 313 existing section 316(b) plants operated by an investor-owned utility, and four percent of
the other publicly owned utilities are owned by a small entity. The corresponding percentages for municipalities and electric
cooperatives are 38 percent and 24 percent, respectively.*

Table A3-7 aso shows the percentage of all small utilities and all plants owned by small utilities that comprise the

“section 316(b)” part of theindustry. Twenty-six, or four percent, of all 697 small utilities operate existing section 316(b)
plants. At the plant level, between one percent (other public) and four percent (Coop) of small utility plants have CWIS and
NPDES permits.

Table A3-7: Existing Small Utilities and Utility Plants by Ownership Type, 1999 I
Total With CWIS and NPDES Permit 2° Small with
Ownership y , ; ' : CWIS and
Type P oo : NPDES/ Total
Total i Small : Unknown : Total i Small { Unknown : % Small Small
; i : Small i ; i mal
Utilities
Investor-Owned 177 47 11 27% 88 0 0 0% 0%
Coop 71 54 1 76% 14 6 0 43% 11%
Municipal 578 557 11 96% 38 19 2 50% 3%
Other Public 65 i 39 i 9 i 60% 8 i 1 i o i 13% 3%
Total Bo1 i 697 i 32 i 8% 148 i 26 i 2 i 18% 4%

Other Public

Total 3125 ¢ 1282 ¢ 106 | 41% 416 ¢ 26 2 F11% 2%
e N e

& 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. EPA, 2000; U.S DOE, 1999a; U.S DOE, 1999c; U.S. DOE 1999d.

10 SBA defines “small business’ as afirm with an annual eectricity 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.

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.
Figure A3-5 presents the distribution of existing utility plants with a CWIS and an NPDES permit by plant size. Of the 416
plants, 189 (45 percent) have atotal nameplate capacity of 500 megawatts or less, and 280 (67 percent) have atotal capacity
of 1,000 megawatts or less.

Figure A3-5: Number of Existing Phase II Facilities by Plant Size (in MW), 1999 *°

200+

180+

160

1201 @ Number of

Plants

2 Numbers may not add up to totals due to independent rounding.

b The number of plants was sample weighted to account for survey non-respondents.

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

A3-16



§ 316(b) Phase IT EBA, Part A: Background Information A3: Profile of the Electric Power Industry

d. Geographic distribution

Table A3-8 shows the distribution of existing section 316(b) utility plants by NERC region. The table showsthat 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 two percent in the Western
Systems Coordinating Council (WSCC) to 49 percent in the Electric Reliability Council of Texas (ERCOT). The
Southeastern Electric Reliability Council (SERC) has the highest absolute number of existing section 316(b) facilities with
94, or 23 percent of all facilities, followed by the East Central Area Reliability Coordination Agreement (ECAR) with 90
facilities, or 22 percent of all facilities.

Table A3-8: Existing Utility Plants by NERC Region, 1999
Plants with CWIS and NPDES Permit®®
NERC Region Total Number of Plants |
Number % of Total

Ko AR 28 e RN SO
s A U, 30 e X i 0% ]
SihieacA R AR LA N S A ]
R R SR 29 AT ]
5T U, e SRR St
it d R U S S S B
N e G 3 b 2%
N U 408 e 8 e ]
st o U, e A B A ]
A AR, S O b 2B ]
I U 262 e 3 i 2]
wsee b mo R
Unknown 3 0 0% I
Total 3,125 416 13%

b

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, 1999a; U.S DOE, 1999c.
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e. Water body and cooling system type

Table A3-9 shows that most of the existing utility plants with a CWIS and an NPDES permit draw water from a freshwater
river (204, or 49 percent). The next most frequent water body types are lakes or reservoirs with 138 plants (33 percent) and
estuaries or tidal rivers with 47 plants (11 percent). The table also shows that most of these plants, 314 or 75 percent, employ
aonce-through cooling system. Of the plants that withdraw from an estuary, the most sensitive type of water body, only nine
percent use arecirculating system while 85 percent have a once-through system.

Table A3-9: Number of Existing Utility Plants by Water Body Type and Cooling System Type® .
.................................................................................. COBlME VB D . I
Water | Recirculating . OnceThrough . Combinatin . Other . . Unknown
Body Type 5 % of . % of N % of N % of . %of | Total®
Total : " i Total : " i Total "¢ Total : " i Total
Eisctiglagi/ver 4 9% 40 85% 1 2% 2 4% 0 0% 47

% i 15 i 100% : O

Lake/

Multiple 0 0 0 0
Freshvster 0 0% 6 60% 3 30% 1 10% 0 0% 10
Other/ 1 50% 1 50% 0 0% 0 0% 0 0% 2
Unknown : : : : : :

Total 70 i 17% ¢ 314 i 75% 16 i 4% i 15 i 4% i 1 i 0% 416
e I O e

The number of plants was sample weighted to account for survey non-respondents.

P Numbers may not add up to totals due to independent rounding.

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

A3-3.2 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 the section 316(b) Industry Survey. These prime movers include:

»  Geothermal Binary (GB)

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

»  Steam Turbine (ST)

In addition, prime moversthat 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 as their primary
line of business.

12 U.S. DOE, 1998b (Annual Nonutility Electric Generator Report) is the equivalent of U.S. DOE, 1998a for utilities. It is the 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.
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Using theidentified list of steam electric prime movers, and U.S. DOE, 1999b information on the reported operating status of
generating units, EPA identified 559 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 134 of the 559 facilities operate a CWIS and
hold an NPDES permit. Table A3-10 provides information on the number of parent entities, nonutility plants, and generating
units, and their generating capacity in 1999. 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 A3-10: Number of Nonutilities, Nonutility Plants, Units, and Capacity, 1999

iliti i iab
Total Steam Electric Nonut|||t|eSW|thCWISandNPDESPermlta ......

Total Nonutilities *
onutiirties Number % of Steam Electric
Parent Entities 1,509 441 47 11%
Nonutility Plants 2,205 559 134 24%

Nameplate Capacity (MW) 153,032

& Includes only nonutility plants generating electricity as their 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, 1999a; U.S. DOE, 1999b; U.S. DOE, 1999c.

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

«» Original nonutility plants

For the purposes of this analysis, origina 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

< 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 a result
of industry deregulation. These were identified from U.S. DOE, 19993, by their plant code, section 316(b) Industry Survey,
and research conducted through January 2002.

Table A3-11 showsthat original nonutilities account for the vast mgjority of plants (1,894 out of 2,205, or 86 percent). Only
311 out of the 2,205 nonutility plants, or 14 percent, were formerly owned by utilities. However, these 311 facilities account
for about 63 percent of al nonutility generating capacity (130,526 MW divided by 206,499 MW). One-hundred thirty-four of

1% 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. EPA tracked ownership
changes from utilities to nonutilities, and vice versa, through January 2002. These changes are incorporated into the profile. Assuch, the
universe of facilities (and their corresponding characteristics) is based on EIA 1999 data, adjusted to reflect EPA’s most current
knowledge.
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the 2,205 nonutility plants operate a CWIS and hold an NPDES permit. Most of these section 316(b) facilities (120, or 91
percent) are former utility plants, and account for almost 99 percent of al section 316(b) nonutility capacity (105,672 MW
divided by 107,054 MW). The table also shows that only one percent of all original nonutility plants have a CWIS and an
NPDES permit,** compared to 49 percent of all former utility plants.

Numbers may not add up to totals due to independent rounding.

b

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

Table A3-11: Existing Nonutility Firms, Plants, and Capacity by SIC Code, 1998°
Firms Plants Capamty (MW)
Firms with Plants with Plants with CWIS Capacity with CWIS
SIC Code Total CWIS and NPDES® Total and NPDESb and NPDES?
e er I Tt Total
Number : : Number : Capacity :
H 3 : [0) : 0,
of Firms® Number | % of Total of Plants { Number % of MW % of
] : Total Total
Original Nonutilities
4911 2 P2 193
4931 2 2 189
4939 1,428 1 1% 1,894 1 1% 75,973 505 1%
4953 3 5 219
Other SIC 3 3 252
Former Utility Plants
n‘a 81 36 44% 311 ' 120 39% 130,526 105,672 81% I
Total 1,509 47 3% 2,205 134 6% 206,499 107,030 52%
S

The number of plants and capacity was sample weighted to account for survey non-respondents.

14 This percentage understates the true share of section 316(b) nonutility plants because the total number of plants includes 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. The thresholds used by EPA to determine if adomestic parent entity is
small depend on the entity type. Since multiple entity types were analyzed, multiple data sources were needed to determine
the entity sizes. EPA found that none of the parent entities of the 134 nonutility plants were small. For a detailed discussion
of the identification and size determination of the parent entities please see Chapter B4: Regulatory Flexibility Analysis.

c. Plant size

EPA also analyzed the steam electric nonutilities with a CWIS and an NPDES permit with respect to their generating
capacity. Figure A3-6 shows that the original nonutility plants are much smaller than the former utility plants. Of the 14
original utility plants, 3 (25 percent) have atotal nameplate capacity of 50 MW or less, and 8 (58 percent) have a capacity of
100 MW or less. No original nonutility plant has a capacity of more than 500 MW. |n contrast, only 18 (15 percent) former
utility plants are smaller than 250 MW while 83 (69 percent) are larger than 500 MW and 44 (37 percent) are larger than
1,000 MW.

Figure A3-6: Number of Existing Nonutility Plants with CWIS and NPDES
Permit by Generating Capacity (in MW), 1998°°

@ Former Uilities

W Original
Nonutilities

a

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

a

Source:  U.S EPA, 2000; U.S DOE, 1999a; U.S DOE, 1999b; U.S. DOE, 1999c.
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d. Geographic distribution

Table A3-12 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 45 (9 percent) of the 134 plants with a CWIS and an NPDES permit, followed by the Mid-Atlantic Area Council
(MAAC) with 41 plants. MAAC also has the largest percentage of plants with a CWIS and an NPDES permit compared to
all nonutility plants within the region, at 26 percent.”®

Table A3-12: Nonutility Plants by NERC Region, 1998 l
e regon | Toulumber | Plants with CWIS & NPDES permie? H
of Plants Number f % of Total
ascc | 5 | 0o o [
EaR | | T o [
ERooT | I T o [
PR N R 2
R woo | T o
maac I R o6
MaN s | R
map I R %
Noo s | I %
se o | N o
T I T o [
wsse s | L » [
Not Available 70 0 0% I
Total 2,205 134 6%

& Numbers may not add up to totals due to independent rounding.

®  Thenumber of plants was sample weighted to account for survey non-respondents.

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

5 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 A3-13 shows the distribution of existing section 316(b) nonutility plants by type of water body and cooling system.
The table shows that for both original and former nonutilities, amajority of plants with a CWIS and an NPDES permit draw
water from either afreshwater river, or an estuary or tidal river. Out of the 14 total original nonutilities, seven (50 percent)
pull from afreshwater river, and six (42 percent) pull from an estuary or tidal river. Out of the 120 former utilities, 53 (44
percent) pull from a freshwater river, and 47 (39 percent) pull from an estuary or tidal river.

The table also shows that most of the nonutilities employ a once-through system: 13 out of 14 plants (92 percent) for original
nonutilities and 101 out of 120 (84 percent) for former nonutility plants. Of the plants that withdraw from an estuary/tidal
river, the most sensitive type of waterbody, only two use arecirculating system, while 50 (94 percent) operate a once-through

system.
Table A3-13: Number of Nonutility Plants by Water Body Type and Cooling System Type*®
Cooling System Type
Water Body Recwculatmg Once- Through Combination Other
Type st e L st S S e i
\o % of \o % of \o % of \o % of ]
Total Total Total Total
Orcgmal Nonutilities

Estuary/
Tidal River 0 0% 6 100% 0 0% 0 0% 6
Ocean o i 0% o i 0% o i 0% o i 0% 0
E""ke’ o i 0% o i 0% 1 100% o i 0% 1
E@‘W""Ier o i 0% 7 i 100% o i 0% o i 0% 7

Iver : : : i
Other/ o i 0% o i 0% o i 0% o i 0% 0
Unknown
Total 0 0% 13 92% 1 8% 0 0% 14

For-mer' Utility Plants

Estuary/
Tidal River 2 4% 50 94% 1 2% 0 0% 53
Ocean o i 0% 9 i 100% o i 0% o i 0% 9
Lakel 2 P 1% o i 8l% o i 0% o i 0% 11
Reservoir : : : :
Freshwater 1B 2% 2 I % o i o% 1 2% 46
River 5 5 5 5
Other/ o i o% 1L 100% o i o% o i o% 1
Unknown
Total

a

b

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, 1999a; U.S DOE, 1999b; U.S. DOE, 1999c.
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A3-4 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 proposed section 316(b) Phase I 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 2002.

A3-4.1 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 changes include:

»  Provision of services: Under the traditional regulatory system, the generation, transmission, and distribution of
electric power were handled by vertically-integrated utilities. Since the mid-1990s, federal and state policies have
led to increased competition in the generation sector of the industry. Increased competition has resulted in a
separation of power generation, transmission, and retail distribution services. Utilities that provide 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 a rate approved by the
regulatory commission. A consumer’s electric supply choice was limited to the utility franchised to serve their area.
Similarly, electricity suppliers were not free to pursue customers outside their designated service territories.
Although most consumers will continue to receive power through their local distribution company (LDC), retail
competition will allow them to select the company that generates the electricity they purchase.

» Electricity prices: Under the traditional system, state and federal authorities regulated all aspects of utilities
business operations, including their prices. Electricity prices were determined administratively for each utility,
based on the average cost of producing and delivering power to customers and a reasonable rate of return. Asa
result of deregulation, competitive market forces will set generation prices. Buyers and sellers of power will
negotiate through power pools or one-on-one to set the price of electricity. Asin al 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. 1n response to these requirements, utilities are proposing to form Independent
System Operators (1SOs) to operate the transmission grid, regional transmission groups, and open access same-time
information systems (OASIS) to inform competitors of available capacity on their transmission systems. The advent of open
transmission access has fostered the development of power marketers and power brokers as new participants in the electric
power industry. Power marketers buy and sell wholesale electricity and fall under the jurisdiction of the Federal Energy

16 Several key pieces of federal legisiation 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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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 take title to any of the
power sold.

c. State activities

Many states have taken 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. However, the difficult
transition to a competitive electricity market in California, characterized by price spikes and rolling black-outs, has affected
restructuring in that state and several others. Since those difficultiesin 2000, atotal of seven states (Arkansas, Montana,
Nevada, New Mexico, Oklahoma, Oregon, and West Virginia) have delayed the restructuring process pending further review
of the issues while California has suspended direct retail access. Asof March 2002, the following states have either enacted
restructuring legislation or issued aregulatory order to implement retail access (U.S. DOE, 2002):

Arizona
Connecticut
Delaware
District of Columbia
Illinois

Maine
Maryland
Massachusetts
Michigan

New Hampshire
New Jersey
New York

Ohio
Pennsylvania
Rhode Island
Texas

Virginia

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 al consumers (Beamon, 1998).

A3-4.2 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 2002 (U.S. DOE, 2001)]. 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 2001. EPA used ICF Consulting’s Integrated Planning Model
(IPM®), an integrated energy market model, to conduct the economic analyses supporting the proposed section 316(b) Phase
Il Rule (see Chapter B3: Electricity Market Model Analysis). The IPM generates baseline and post compliance estimates of
each of the measures discussed below. For purposes of comparison, this section presents a discussion of EIA’sreference
case results.

a. Electricity demand

The AEO2002 projects electricity demand to grow by approximately 1.8 percent annually between 2000 and 2020. This
growth is driven by an estimated 2.3 percent annual increase in the demand for electricity from the commercia sector
associated with a projected annual growth in commercial floor space. Residential demand is expected to increase by 1.7
percent annually as aresult of an increase in the number of U.S. households of 1 percent per year between 2000 and 2020.
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 in industrial output of 2.6 per year.
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b. Capacity retirements

The AOE2002 projects total nuclear capacity to decline by an estimated 10 percent (or 10 gigawatts) between 2000 and 2020
due to nuclear power plant retirement. These closures are primarily assumed to be the result of the high costs of maintaining
the performance of nuclear units compared with the cost of constructing the least cost alternative. EIA also expects total
fossil fuel-fired generation capacity to decline due to retirements. EIA forecasrs that total fossil-steam capacity will decrease
by an estimated 7 percent (or 37 gigawatts) over the same time period including 20 gigawatts of oil and natural gasfired
steam capacity.

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 aslife extensions and repowering, to power imports
from Canada and Mexico, and purchases from cogenerators before building new capacity. EIA forecasts that utilities will
choose technologies for new generation capacity that seek to minimize cost while meeting environmental and emission
constraints. Of the new capacity forecasted to come on-line between 2000 and 2020, 88 percent is projected to be combined-
cycle technology or combustion turbine technology, including distributed generation capacity. This additional capacity is
expected to be fueled by natural gas and to supply primarily peak and intermediate capacity. Approximately nine percent of
the additional capacity forecasted to come on line between 2000 and 2020 is expected to be provided by new coal-fired
plants, while the remaining three percent is forecasted to come from renewabl e technologies.

d. Electricity generation

The AEO2002 projects increased 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 remain the largest source
of generation throughout the forecast period. Although coal-fired generation is predicted to increase steadily between 2000
and 2020, its share of total generation is expected to decrease from 52 percent to an estimated 46 percent. This decreasein
the share of coal generation isin favor of less capital-intensive and more efficient natural gas generation technologies.
Investment in existing nuclear plants is expected to hold nuclear generation at current levels until 2006, after which it is
forecast to decline as older units areretired. The share of total generation associated with gas-fired technologiesis projected
to increase from approximately 16 percent in 2001 to an estimated 32 percent in 2020, replacing nuclear power as the second
largest source of electricity generation. Generation from oil-fired plants is expected to remain fairly small throughout the
forecast period.

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 2000 and 2020 as a result of competition among electricity suppliers. Specific market
restructuring plans differ from state to state. Some states have begun deregulating their electricity markets; EIA expects most
states to phase in increased customer access to electricity suppliers. Increases in the cost of 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.qgov/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 load requirements.
(http://www.eia.doe.gov/cneaf/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 a fuel-air mixture into mechanical energy.
Diesel or gas-fired engines are the principal fuel types used in these generators.

Kilowatthours (kWh): Onethousand 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 |oss 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, its territories, 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. The rate 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 nhot appear in text)
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Chapter B1: Summary of Compliance
Costs
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Chapter Al: Introduction and Overview summarizes the
requirements of the proposed Phase Il rule and five
alternative regulatory options considered by EPA. EPA costed four of these options. This chapter discusses the unit costs for
the proposed rule and the alternative regulatory options, the compliance years of Phase Il facilities, and the total private
industry costs of the proposed rule. Compliance years for the aternative options are presented in the appendix to this chapter;
costs for the alternative options are presented in Chapter B7: Alternative Options - Costs and Economic Impacts.

B1-1 UNIT CosTs

Unit costs are estimated costs of certain activities or actions, expressed on a uniform basis (i.e., using the same units), that a
facility may take to meet the regulatory requirements. Unit costs are devel oped to facilitate comparison of the costs of
different actions. For thisanalysis, the unit basisis dollars per gallon per minute ($/gpm) of cooling water intake flow. All
capital and operating and maintenance (O& M) costs were estimated in these units. These unit costs are the building blocks
for developing costs at the facility and national levels.

EPA developed cost estimates for a number of alternative regulatory options, based on avariety of technologies for
impingement mortality and entrainment reduction. For each regulatory option, individual facilities will incur only a subset of
the unit costs, depending on the extent to which their current technologies already comply with the requirements of that
regulatory option and on the compliance response they select. The unit costs presented in this section are engineering cost
estimates, expressed in 2001 dollars. More detail on the development of these unit costsis provided in the Technical

Devel opment Document for the Proposed Section 316(b) Phase 11 Existing Facilities Rule, hereafter referred to as the “ Phase
Il Technical Development Document” (EPA, 2002a).

To characterize the existing facilities' current technologies, EPA compiled facility-level, cooling system, and intake structure
datafor the 225 in-scope 316(b) Detailed Questionnaire (DQ) respondents and, to the extent possible, for the 314 in-scope
316(b) Short Technical Questionnaire (STQ) respondents. The Agency then used this tabulation of datato make
determinations about costing decisions that hinged on the cooling systems and intake technologies in place. Wherethe STQ
responses did not provide sufficient information to make the necessary costing decisions, EPA applied the concept of data
projection to the DQ facilities to estimate the missing data pieces for the STQ facilities, as described in the Phase 1 Technical
Devel opment Document.
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B1-1.1 Technology Costs

Existing facilities that do not currently comply with the Proposed Section 316(b) Phase Il Existing Facilities Rule would have
to implement one or more technologies to reduce impingement mortality and entrainment. The specific technologies vary for
the different alternative regulatory options considered by EPA, but overall these technol ogies reduce impingement and
entrainment (1& E) through one of two general methods:

» implementing design and construction technologies to reduce impingement mortality and entrainment, and
» converting cooling systems from once-through to recirculating operation to reduce the design intake flow.

EPA developed distinct sets of cooling water intake structure compliance costs for existing facility model plants expected to
(1) upgrade intake technologies only, (2) upgrade cooling systems and intake structure technologies, and (3) upgrade cooling
systems only. The remainder of Section B1-1.1 discusses specific section 316(b) technologies and their respective costs.

a. Intake technologies

All of the regulatory options (with the exception of the dry cooling option) considered by EPA would require some existing
facilities to upgrade their cooling water intake structure technologies. Upgrades to intake structure technologies at existing
facilities may include retrofitting of impingement technologies, entrainment technologies, or both. 1n some cases, retrofitting
of intake structure technologies may also necessitate modifying the intake structures themselves. For example, retrofitting an
intake to entrainment-reducing fine-mesh screens (which would have reduced open cross-sectional area as compared to
coarse-mesh screens) may also necessitate expanding, fanning, or adding additional bays to an existing intake structure in
order to maintain the required intake flow rate.

«» Fine-Mesh Traveling Screen

For those model facilities projected to install or upgrade entrainment technol ogies without flow reduction, EPA based the
CWIS technology costs on unit costs devel oped for fine-mesh traveling screens. Fine-mesh screens are typically mounted on
conventional traveling screens and are used to exclude eggs, larvae, and juvenile forms of fish from intakes. Fine-mesh
screens generally include those with mesh sizes of 5 mm or less. A detailed explanation of the development of “greenfield”
facility traveling screen unit costs can be found in the Technical Devel opment Document for the Final Regulations
Addressing Cooling Water Intake Sructures for New Facilities. The“greenfield” capital costs for fine-mesh traveling
screens were then inflated by the “retrofit” capital cost factor of 30 percent. A 10 percent contingency factor and a5 percent
allowance were also applied to account for uncertainties inherent in intake modifications at existing facilities. Therefore, the
Agency views the retrofit capital costs developed for upgrading intake screensto be appropriate for existing model plants.

For those plants projected to only incur entrainment related costs of cooling water intake structure upgrades, the Agency
estimated that intake fanning/expansion would be necessary for the majority of plants projected to install entrainment-
reducing fine-mesh screens. Therefore, the Agency devel oped capital costs that incorporated the costs of expanding/fanning
or adding an additional bay to an existing intake structure to provide an increase in screen area of 50 percent, in order to
accommodate the fine-mesh screens. Because fine-mesh screens have reduced open cross-sectional area when compared to
coarse-mesh screens, the Agency considers the intake expansion/fanning costs to be appropriate in these cases. Even though
there is no set of velocity-based requirements for this proposal, the Agency projected that the model plants expected to
upgrade their intake screens from coarse to fine-mesh would reduce their through-screen velocity from the median facility
value of 1.5 feet/second to 1.0 foot/second as aresult of thisrule. The Agency used costs devel oped for fine-mesh screens
with athrough-screen velocity of 1.0 foot/second to size the intake for the full design intake flow. The O&M costs of these
screens were calcul ated based on the same principle. The Agency applied a capital cost inflation factor of 30 percent (55
percent for nuclear facilities), in addition to the 30 percent “retrofit” factor, to account for the expansion/fanning of the intake
structure, but did not estimate further O& M costs for this one-time activity.

For those plants projected to incur costs of flow reduction and entrainment-reducing fine-mesh screens, the Agency
considered the existing intake structures to be of asize too large for arealistic screen retrofit. Therefore, in these cases, the
Agency estimated that one-half of the intake bay(s) would be blocked/closed and the retrofitted fine-mesh intake screens
would apply to only one-half of the size of the original intake. The Agency considers this a reasonable approach to
estimating realistic scenarios where the average plant uses multiple intake bays. In the Agency’s view, the plant, when
presented an equal opportunity option, would use the potential cost-saving option of installing the fine-mesh screens on only
the maximum intake area necessary. The O&M costs were also developed using this size of an intake.
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« Fish Handling and Return System

For those model plants projected to install or upgrade impingement control or survival technologies, EPA based the CWIS
technology costs on unit costs developed for fish handling and return systems. Conventional vertical traveling screens
contain a series of wire-mesh screen panels that are mounted end to end on a band to form avertical loop. Aswater flows
through the panels, debris and fish that are larger than the screen openings are caught on the screen or at the base of each
panel in abasket. Asthe screen rotates, each panel in turn reaches atop area where a high-pressure jet spray wash pushes
debris and fish from the basket into a trash trough for disposal. As the screen rotates over time, the clean panels move down,
back into the water to screen the intake flow.

Conventional traveling screens can be operated intermittently or continuously. However, when these screens are fitted with
fish baskets (also called modified conventional traveling screens or Ristroph screens), the screens must be operated
continuously so that fish that are collected in the fish baskets can be released to a bypass/return using a low pressure spray
wash when the basket reaches the top of the screen. A detailed explanation of the development of “greenfield” unit costs for
fish handling and return systems can be found in the Technical Devel opment Document for the Final Regulations Addressing
Cooling Water Intake Structures for New Facilities. The “greenfield” capital costs for fish handling and return systems were
then inflated by the “retrofit” capital cost factor of 30 percent. A 10 percent contingency factor and a 5 percent allowance
were also applied to account for uncertainties inherent in intake modifications at existing facilities.

For those model plants projected only to incur costs of adding fish handling/return systems to existing screens, EPA
developed costs by estimating the size of coarse-mesh, 1.0 foot/second screens. The median through-screen velocity for all
316(b) survey respondents was 1.5 feet/second. The Agency thus determined that use of a 1.0 foot/sec metric to size the fish
handling/return systems was a conservative assumption (that is, would most likely result in an overestimate of fish
handling/return system costs) for the variety of plants projected to incur their capital and O& M costs as a result of the
proposed rule.

«» Fine-Mesh Traveling Screens with Fish Handling and Return Systems

For those plants projected to install or upgrade both impingement and entrainment technol ogies, EPA based the CWIS
technology costs on unit costs for fine-mesh traveling screens with fish handling and return systems, which were developed as
noted above.

For those plants projected to incur costs of both impingement and entrainment technologies, but not flow reduction, EPA
developed capital costs that incorporated the costs of expanding/fanning or adding an additional bay to an existing intake
structure to provide an increase in screen area of 50 percent, in order to accommodate the fine-mesh screens. The Agency
used costs devel oped for fine-mesh screens with a through-screen velocity of 1.0 feet/second to size the intake for the full
design intake flow. The O&M costs of these screens were calculated based on the same principle. Capital and O& M costs
for the fish handling and return systems were also based on the size of the larger screens. The Agency applied a capital cost
inflation factor of 15 percent (30 percent for nuclear facilities), in addition to the 30 percent “retrofit” factor, to account for
the expansion/fanning of the intake structure, but did not estimate further O& M costs for this one-time activity.

For those plants projected to incur costs of flow reduction and both impingement and entrainment technol ogies, EPA
estimated CWI S technology costs based on the assumption that one-half of the intake bay(s) would be blocked/closed.
Therefore, the installed capital costs and O& M costs of the intake screens and fish handling/return systems were
approximately one-half of those for a full-size screen replacement.

b. Wet cooling towers

Certain of the alternative regulatory options considered by EPA would require some existing facilities to reduce their flow to
alevel commensurate with a closed-cycle recirculating system. Facilities are not required to install wet cooling towersto
reduce their flow to that level. While that level can be achieved by purchasing water from another source or using gray water,
EPA has assumed for costing purposes that the facility would recycle their water. Switching an existing facility to a
recirculating system involves retrofitting the facility to convert the cooling system from once-through to recircul ating
operation. Cooling towers are by far the most common type of recirculating system; however, if enough land is available,
cooling ponds offer another, and potentially less expensive, approach. For the regulatory options that involved switching to
recirculating systems, EPA therefore assumed that all facilities switching to recirculating systems would use cooling towers.

The methodol ogy for estimating costs of these cooling system conversionsis based on a set of common principles:
»  recirculating systems can be connected to the existing condensers and operated successfully under certain (but not

all) conditions,
» condenser flows generally do not change due to the conversions,
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portions of the existing condenser conduit systems can be used for the recirculating tower systems,

the existing intake structures can be used for supplying make-up water to the recirculating towers,

tower structures can be constructed on-site before connection to the existing conduit system, and

modification and branching is generally necessary for connecting the recirculating system to the existing conduits
and for providing make-up water to the towers.

v v v v

< Wet Tower Costs

Based on the principles outlined above, EPA developed capital cost estimates for cooling system conversions using those
developed for new “greenfield” facilities under the 316(b) Phase | Rule for New Facilities. For most model facilities that
were projected to install cooling towers, EPA based the cooling tower capital costs on unit costs developed for redwood
mechanical draft cooling towers with splash fill, which represents a median tower cost. However, EPA determined that
redwood tower unit costs were not appropriate for nuclear facilities. EPA thus based cooling tower capital costs for nuclear
facilities on unit costs developed for concrete mechanical draft cooling towers. A detailed explanation of the development of
“greenfield” facility cooling tower unit costs can be found in the Technical Development Document for the Final Regulations
Addressing Cooling Water Intake Structures for New Facilities.

EPA then inflated these capital cost estimates by applying a“retrofit” factor to account for activities outside the scope of the
“greenfield” cost estimates. These activities relate to the “retrofit,” or upgrade, of existing cooling water systems. Retrofit
activities associated with installation of recirculating wet cooling systems may include (but are not necessarily limited to)
branching or diversion of cooling water delivery systems, reinforcement of retrofitted conduit system connections, partial or
full demolition of conduit systems and/or structures, additional excavation activities, expedited construction schedules, and
administrative and construction-related safety precautions. The Agency estimated that a capital cost inflation factor of 20
percent applied to the costs developed for new “greenfield” projects would account for the cooling system retrofit activities
described above.

In addition to the 20 percent “retrofit” factor, EPA also used a 10 percent contingency factor for existing facilities. To
account for variations in capital construction costs for different locations within the United States, EPA adjusted the capital
cost estimates for the existing facilities using state-specific cost factors, which ranged from 0.739 for South Carolinato 1.245
for Alaska. The applicable state cost factors were multiplied by the model-facility cost estimates to obtain location-specific
model facility capital costs. The Agency derived the state-specific capital cost factors from the “location cost factor
database” in R.S. Means Cost Works 2001 (R.S. Means, 2001). The Agency used the weighted-average factor category for
total costs (including material and installation). The RS Means database provides cost factors (by 3-digit Zip code) for
numerous locations within each state. The Agency selected the median of the cost factors for all locations reported within
each state as the state-specific capital cost factor. Additional detail on the development of the retrofit, contingency, and state-
specific cost factors used by EPA can be found in the Phase || Technical Development Document.

EPA estimated that O& M costs of wet cooling tower systems for conversion projects would be the same as those devel oped
for new “greenfield” facilities during the 316(b) Phase | Rule for New Facilities. Detail on O& M costs of wet cooling tower
systems can be found in the Technical Development Document for the Final Regulations Addressing Cooling Water |ntake
Sructures for New Facilities. The Agency notes that recirculating pumping costs included in these O& M costs will roughly
equal those of the baseline once-through system, which the Agency deducts from annual costs of cooling system conversion
projects. In the end, the O&M costs of cooling tower pumping will roughly cancel between those included within the cooling
tower recurring annual costs and those deducted as recurring annual costs of an abandoned system. In EPA’sview, this
methodology presents a realistic estimate of the actual O& M costs of cooling tower conversion projects.

< Intake Piping Modification Costs

Conversions from once-through to recirculating cooling systems do not necessarily require construction of new intake
structures to provide make-up water to the cooling tower systems. Installation of afully recirculating cooling system reduces
intake flow by upwards of approximately 92 percent as compared to a once-through system. The intake structure designed for
aonce-through cooling system is oversized for moving flows reduced to thislevel. Based on example cases, EPA anticipates
that most existing facilities will be able to continue to use their baseline intake structures and portions of the associated intake
piping systems after converting to recirculating cooling systems. A branch from the original intake conduit system would be
needed to provide make-up flow to the cooling tower via a separate pump system. Thus, for purposes of capital cost
development, EPA excluded the itemized costs of make-up water pumpsin favor of the larger recirculating cooling water
pumps inherent in the Agency’s cooling tower cost estimates. However, the Agency included capital costs for the conduit
system required to bring make-up water to the cooling tower and basin and to discharge blowdown. The Agency estimated
that arange of 2000 feet to 4000 feet (depending on intake flow) of concrete-lined steel piping would be used for cooling
tower make-up water and blowdown.
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The Agency included these costs to account for conversion cases in which significant distances may exist between intake
locations and cooling tower sites. While this was not necessarily true for the example cases reviewed by EPA, the Agency
views these costs as appropriate for a variety of hypothetical cases. For instance, the Agency is aware of concerns from some
existing facilities regarding the need to maintain a reasonably high velocity within the intake structure conduit system to
minimize deposition and/or biological growth. By including the make-up water piping capital costs, the Agency’s estimates
address these concerns by accounting for construction of relatively small-sized intake piping within existing large-sized,
once-through intake conduits, closure of a portion of intake bays and/or conduits to maintain in-conduit velocity, and/or
branching from the existing intake conduit systems.

As with the wet cooling tower cost estimates, these piping capital costs were further inflated by a“retrofit” factor. The
Agency uses afactor of 30 percent to account for construction techniques and situations outside the scope of atypical
“greenfield” cost estimate. In addition, EPA applied a 10 percent contingency factor and a 5 percent allowance to account for
uncertainties inherent in intake modifications at existing facilities.

< Intake Pumping Costs

The Agency did not include the costs of installing pumps for supplying make-up water to the cooling towers. The Agency
developed costs for variable-speed pumps for make-up water intakes in its cost development for new facilities, but excluded
them from the costs of cooling system conversions. The Agency estimated, based on a set of example cases, that existing
intake structures could be reused for the recirculating cooling systems and that a portion of the existing pumping system
would be reused.

The Agency used estimates of O& M costs of once-through cooling based on a methodology similar to that used to develop
costs for the 316(b) Phase | Rule for New Facilities.

It should be noted that the O& M costs associated with awet cooling tower do not include consideration of the effects on
turbine efficiency resulting from the differences in turbine exhaust pressure caused by changes in the cooling system (see
discussion in Section B1-1.2 below).

c. Condensers

For the regulatory options that include wet cooling towers, EPA included costs for premature condenser refurbishments for a
portion of the model plants projected to incur costs of cooling tower conversions. The Agency projected premature condenser
refurbishments, in part, to alleviate potential condenser tube failures related to cooling tower conversions, such as that
experienced at one of the example case facilities. EPA consulted with condenser manufacturing representatives for advice on
probable causes for condenser failures due to cooling system conversions, motivations for condenser replacements or
refurbishments, useful lives of condensers, and appropriate tube materials for recirculating cooling systems for a variety of
water types. The Agency learned from condenser vendors that plants would likely elect to upgrade condenser tube materials
to increase the efficiency of the recirculating cooling system. In addition, for plants using brackish or saline cooling water,
the Agency judged that the material of the tubes would need to withstand corrosive effects of chemical addition and increased
salt content of the cooling water (due to concentration in arecirculating system). Hence, the Agency developed a baseline
standard of condenser tube material and based on that determined which model plants would most likely upgrade condenser
tube materials.

EPA judged that the minimum standard material would be copper-nickel alloy (of any mixture) for brackish water (i.e., for
facilities with intakes withdrawing water from estuaries/tidal rivers) and stainless steel (of any type) for saline water (i.e., for
facilities with intakes withdrawing water from oceans). The Agency then consulted the 1994 UDI database to determine the
condenser tube material for the existing plants projected to incur cooling tower conversion costs. For the units at each plant
with condenser tube materials judged to be of a quality below that of the minimum standards, the Agency estimated that the
plant would refurbish the condenser (thereby upgrading the condenser tubes) as a result of the cooling system conversion.
The Agency projected that tube material for the upgrades would be stainless steel for all model plants receiving upgrade
refurbishments. At some plants, EPA projected that only a portion of the site’ s condensers would require refurbishment.

EPA contacted condenser vendors to obtain cost estimates for refurbishing existing condensers and for full condenser
replacements. Using the vendor information, EPA developed unit cost estimates (on a flow basis) for several types of
condenser tube materials — copper-nickel aloy, stainless steel, and titanium — as detailed in the Phase || Technical
Development Document. The capital cost estimates for condenser refurbishing were lower than those for full replacements,
and the Agency determined that, given equal opportunity, facilities would make the economic decision to refurbish existing
condensers rather than replace the shell and the tubes. The condenser refurbishing costs developed by the Agency account for
the tube materials, full labor, overhead, and potential bracing of the shell due to buoyancy changes (related to differencesin
replacement tube material and, hence, densities).
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Power plants will refurbish or replace condensers on a periodic basis. Condenser vendors estimated the average useful life of
condenser tubes as 20 years. In order to determine remaining useful life of the condensers at the model plants, the Agency
calculated a condenser replacement/refurbishing schedule based on the 20-year useful life estimate and the age of the
generating units at the plants. The average useful life remaining for a condenser at the model plants was approximately 9.5
years (in 2001). The Agency rounded this to 10 years and used this figure to represent lost operating years as a result of
premature condenser refurbishments. EPA estimated that the baseline condenser material for any plant upgrading a condenser
would be copper-nickel alloy. Therefore, plants upgrading condensersin order to install recirculating cooling would incur the
costs of the full condenser refurbishment/upgrade to stainless steel. However, 10 years | ater, they would save the costs of
replacing the original condenser, with a new condenser made of the same, lesser material (e.g., copper-nickel aloy). Both the
cost of condenser replacement and the savings associated with not having to replace the original condenser 10 years later, are
accounted for in EPA’s cost analysis.

d. Dry cooling

One of the aternative regulatory options considered by EPA would require some existing facilities to switch to dry cooling
(air cooled condensers). EPA developed capital cost estimates for dry cooling system conversions using those devel oped for
new “greenfield” facilities under the 316(b) Phase | Rule for New Facilities. A detailed explanation of the development of
“greenfield” facility dry cooling unit costs can be found in the Technical Development Document for the Final Regulations
Addressing Cooling Water Intake Structures for New Facilities.

The capital cost equations were based on equivalent cooling water flow rates (gpm), using the once-through design intake
cooling flow as the independent variable. EPA inflated the “greenfield” capital cost estimates by applying a “retrofit” factor
of 5 percent, a contingency factor of 10 percent, and a5 percent allowance to account for activities outside the scope of the
“greenfield” cost estimates. Intake pumping was assumed to decrease to zero or near zero. Therefore, no costs were included
for intake or piping modifications. In addition, it should be noted that the dry cooling capital costs do not include any
consideration for replacement or modification of the steam turbines. The Agency developed dry cooling costs for new
“greenfield” facilities based on the installation of direct dry cooling systems. Since direct dry cooling systems would require
existing facilities to replace their steam-turbines, EPA assumed that indirect dry cooling systems would be used instead.
Therefore, the Agency has developed facility-level dry cooling costs for indirect systems by using data from direct dry
cooling systems.

EPA revised the O& M costs for dry cooling using a different basis than was used for the New Facility Rule compliance cost
estimates. Rather than base the technology costs on factors applied to the capital costs as previously done, EPA based the
O&M unit costs on energy requirements and cost information obtained from facility personnel and vendors. A detailed
explanation of the development of the dry cooling O&M costs can be found in the Phase Il Technical Development
Document. It should be noted that these dry cooling O&M costs do not consider the effects on turbine efficiency resulting
from the differences in turbine exhaust pressure caused by changesin the cooling system (see discussion in Section B1-1.2
below). Asnoted above, the Agency estimates that if dry cooling were used at existing facilities, the indirect dry cooling
system would be employed. The Agency developed the size and energy requirements of its new “greenfield” dry cooling
systems based on the more efficient (and, therefore, smaller) direct dry cooling systems.

B1-1.2 Energy Costs

Converting a cooling system from a once-through system to a recirculating system with a wet cooling tower or to adry
cooling system could affect a plant’s operation in two ways. The first potential effect is an “energy penalty” from the
operation of the recirculating or dry cooling system. Energy penalty estimates reflect the long-term reduction in available
capacity due to the ongoing operation of the new system. The second potential effect is a one-time, temporary outage of the
plant when the new system is connected to the plant’s existing cooling system. Both effects are discussed in the subsections
below. The third subsection discusses EPA’s monetary valuation of the energy penalty and the cost of downtime.

a. Energy penalty

The energy penalty isthe long-term reduction in available capacity as aresult of operating arecirculating or dry cooling
system and is expressed as a percent of generating capacity. The energy penalty consists of two components: (1) a reduction
in unit efficiency due to increased turbine back-pressure and (2) an increase in auxiliary power requirements to operate the
new system (e.g., for pumping and fanning). EPA estimated energy penalties for different types of generators (nuclear,
combined-cycle, and fossil fuel) and different geographic regions (northeast, south, mid-west, and U.S. average). The
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estimated mean annual energy penalty for arecirculating system with wet cooling towersis 1.70 percent for nuclear units,
1.65 percent for fossil fuel units (including coal, oil, and natural gas), and 0.40 percent for combined-cycle units. The
estimated mean annual energy penalty for adry cooling system is 8.53 percent for nuclear units, 8.58 percent for fossil fuel
units (including cod, oil, and natural gas), and 2.09 percent for combined-cycle units. 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.

As described in Section B1-1 above, EPA’s estimates of O& M costs aready include the second portion of the energy penalty,
theincrease in auxiliary power requirements. Therefore, to avoid double-counting these costs, only the turbine back-pressure

part of the energy penalty was applied to the national cost estimate.

Table B1-1 below presents EPA’ s estimate of the energy penalty for wet cooling towers and dry cooling systems by facility
type and geographic region.

Source: Phase |l Technical Development Document (U.S. EPA, 2002a).

Table B1-1: Annual Energy Penalty (% of Plant Capacity) by Facility Type and Geographic Region
Nuclear Fossil Fuel Combined-Cycle
Region Turbine PAO\ljv)gr Total Turbine P%\L/Iv);r Total Turbine : PAO\ljv);r Total
Recirculating Systems with Wet Cooling Towers
Norhe () | 076 | 0856 | ises | ods . o7me | 1o | o1 | 0z | 039
Sunel) | 10w . oswe . isen | 9w | 07 | lewn | 018 | 020% 04
vidves (L) | 09% | 086 | 1w | 1006 | o7me . 17 | 016 | 0z | 0419
West (WA) 0.67% 0.85% . 1.52% 0.74% 0.77% | 1.51% 0.11% 0.26% | 0.37%
U.S. Average 0.85% 0.85% 1.70% 0.89% 0.77% 1.65% 0.15% 0.26% 0.40%
y Cooling Systems
aom | aawo | Ti0h | 0% | 0mm | 1606
1006% 24 | 125% | 214% . 08% . 296%
S20% | 246 | T7I% | 106% . 08%% . 188%
4.50% 2.45% 6.95% 0.90% 0.82% 1.72%
U.S. Average 6.13% 2.40% 8.53% 6.13% 2.45% 8.58% 1.27% 0.82% 2.09%
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b. Connection outage

The second energy effect associated with the conversion to arecirculating or adry cooling system is a one-time, temporary
outage of the plant when the new system is connected to the plant’s existing cooling system. EPA estimates that the average
construction and installation outage would be one month. Thisisthe net outage attributable to the installation. EPA assumes
that plants would minimize the disruption to their operations by installing the new system during times of scheduled
maintenance outages. Scheduled maintenance outages can range from several weeks to several months, depending on the
type of facility and the specific maintenance requirements.! Therefore, by scheduling the connection of the new system
during maintenance periods, facilities could minimize the net impact to approximately one month but have several months to
compl ete the connection.

c. Monetary valuation of energy cost

The energy penalty and the connection outage represent a cost to the facilities that incur them. For the energy penalty, this
cost manifestsitself as areduction in revenues (the same amount of fuel is required to produce less electricity available for
sale). For the connection outage, this cost is alossin revenues offset by a simultaneous reduction in fuel costs (while the
plant is out of service, it loses revenues but also does not incur variable costs of production).

EPA calculated facility-level baseline revenues using estimates of facility-specific average annual electricity sales and
wholesale electricity prices:

» Facility Average Annual Electricity Sales (MWh): EPA calculated electricity salesfor a“typical” operating year for
each in-scope facility. This estimate is based on net generation data for each facility, adjusted to reflect that not all
net generation will be sold for revenue. EPA calculated the average annual net generation for each in-scope facility
over the five-year period 1995 to 1999 and excluded from this average “outlier” years, i.e., years of unusually low
levels of generation. Thisanalysis defines outlier years as net generation of 70 percent or more below the facility’s
average 1995 to 1999 net generation.? To derive electricity sales for a“typical” operating year, EPA adjusted the
average net generation estimate to account for generation that is (1) lost due to transmission or distribution
inefficiencies, (2) furnished without charge, or (3) used by the utility’s own electricity department. The electricity
sales adjustment is based on the average (1995 to 1999) percent of utility-level energy disposition that issold. This
percentage was cal culated for each facility’s owner.® For facilities without available utility-level energy disposition
information, EPA used the 1995 to 1999 average for all in-scope facilities for which thisinformation was available
(95 percent of total energy sold, based on 531 facilities).

»  Wholesale Electricity Price: EPA used utility-level revenues and electricity sales from Form EIA-861 to calculate
the utility-specific wholesale price of electricity. EPA calculated each utility’ s average wholesale price of electricity
by dividing revenues from sales for resale by the quantity of salesfor resale.* EPA used revenue from sales for
resale instead of average revenue per unit sale by the total company for this calculation since sales for resale
represents the value of electricity at the generator busbar and does not include the price of additional value-added
services provided by the company asit delivers generated electricity to its customers. Thus, the average price
received for salesfor resale is approximately awholesale electricity price as received by the company. EPA
estimated this price for each year between 1995 and 1999 and adjusted the values to constant year-2001 dollars using
the electric power producer price index (PPI).

EPA estimated fuel cost per MWh of generation for each facility costed with a cooling tower under one of the regulatory
options considered based on annual data forms for utility-owned power plants (FERC Form 1 for investor-owned utilities,
Form EIA-412 for public electric utilities, and Form RUS 12 for rural electric cooperatives) compiled in OPRI’s DataPik

Electric Generating Plant Database (as of February 2000 and May 2001).

! For adetailed discussion of scheduled maintenance outages, see the Phase 1 Technical Development Document.

2 Annual net generation is based on the U.S. Department of Energy’s (U.S. DOE) Form EIA-906 (formerly known as Forms EIA-759
and EIA-900). When data were not available from EIA Form-906, EPA used a compilation of annual data forms for utility-owned power
plants (FERC Form 1 for investor-owned utilities, Form EIA-412 for public electric utilities, and Form RUS 12 for rural electric
cooperatives; compiled in OPRI’'s DataPik Electric Generating Plant Database, as of February 2000 and May 2001).

3 EPA used utility-level energy disposition information from the U.S. DOE’s Form EIA-861.

4 When the wholesale price could not be calculated, EPA calculated a price based on all utility-level revenues and electricity sales
(including both electricity sales to ultimate consumers and electricity salesfor resale).
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< Energy Penalty

To estimate the monetary value of the energy penalty, EPA calculated the loss in electricity sales by multiplying the facility’s
average annual electricity sales by the energy penalty percentagesin Table B1-1 above. The penalty estimate used in this
calculation is the turbine part of the penalty and is based on each facility’ s type and geographic region. EPA multiplied the
lossin electricity sales by each facility’s electricity price estimate to calculate the annual revenue loss from the energy
penalty.

The following formulas were used to calculate this revenue loss:

Annual Revenue Loss = Annual Loss of Electricity Sales x Electricity Price
where:

Annual Loss of Electricity Sales = Annual Electricity Sales x Energy Penalty
«» Connection outage
The average cost of the connection outage is the revenue loss during the downtime less the fuel expenses that would normally
be incurred during that period. EPA calculated the revenue loss due to the connection outage by dividing the facility’s
average annua sales by twelve and multiplying this value by the facility’s electricity price estimate. EPA calculated the fuel
cost by dividing the facility’ s average annual net generation by twelve and multiplying this value by each facility’s fuel cost
per MWh of generation.
The following formulas were used to calculate the net loss due to downtime:

Cost of Connection Outage = Revenue Loss - Fuel Costs

where;

Average Annual Electricity Sales
12

Revenue Loss = x Electricity Price

and

Average Annual Net Generation
12

Fuel Costs = x Fuel Cost per MWh of Generation

This approach may overstate the cost of the connection outage because it uses average electricity sales and prices. If
downtime is scheduled during off-peak times, both the loss in electricity sales and the price per MWh could be lower. In
addition, variable production costs other than fuel costs may be avoided during downtime. By only including fuel costs, EPA
again may have overestimated the cost of the connection outage.

B1-1.3 Administrative Costs

Compliance with the proposed Phase I rule would require facilitiesto carry out certain administrative functions. These are
either one-time requirements (compilation of information for the initial post-promulgation NPDES permit) or recurring
requirements (compilation of information for subsequent NPDES permit renewals; and monitoring, record keeping, and
reporting). This section describes each of these administrative requirements and their estimated costs.

a. Initial post-promulgation NPDES permit application

The proposed rule would reguire existing facilities to submit information regarding the location, construction, design, and
capacity of their existing or proposed cooling water intake structures, technologies, and operational measures as part of their
initial post-promulgation NPDES permit applications. Some of these activities would be required regardliess under the current
case-by-case cooling water intake structure permitting procedures, so to some extent the permitting costs of this proposed rule
are over-costed. |deally, these costs would be estimated on only an incremental basis. Activities and costs associated with
theinitial permit renewal application include:

»  start-up activities: reading and understanding the rule; mobilizing and planning; and training staff;
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>

permit application activities: developing drawings that show the physical characteristics of the source water;
developing a description of the CWIS configuration; developing afacility water balance diagram; developing a
narrative of operational characteristics; developing a description of the existing cooling water system; submitting
materials for review by the Director; and keeping records;

source water baseline biological characterization data: identifying avail able data and documenting efforts;
compiling and analyzing existing data; submitting materials for review by the Director; and keeping records;
proposal for collection of information for comprehensive demonstration study: developing a proposal for the
collection of information; developing a description of the proposed and/or implemented technologies, operational
measures, and restoration measures to be evaluated; developing a description of historical studies that will be used,;
developing a summary of public participation and consultation with fish and wildlife agencies; developing a
sampling plan; submitting data and plans for review; revising plans based on state review; and keeping records,
source waterbody flow information: determining the annual mean flow of the waterbody for freshwater
riverg/streams; developing a description of the thermal stratification of the waterbody for |akes/reservoirs; preparing
supporting documentation and engineering cal cul ations; submitting data for review; and keeping records;
impingement mortality and entrainment characterization study: performing biologica sampling; developing a
taxonomic identification and characterization of species of fish and shellfish and their life stages; documenting
impingement mortality and entrainment of al life stages of fish and shellfish; identifying protected species;
submitting the study for review; and keeping records;

impingement mortality and entrainment characterization study capital and O&M costs: contract laboratory
analysis of samples;

design and construction technology plan: calculating facility capacity utilization rate; describing in-place or
selected technol ogies and operational measures; documenting efficacy of the technologies; performing design
calculations and preparing drawings and estimates; submitting the plan for review; and keeping records,

evaluation of potential cooling water intake structure effects: calculating the baseline upon which to assess total
reduction in impingement mortality and entrainment; calculating reduction in impingement mortality and
entrainment that would be achieved by the technol ogies and operational measures selected; demonstrating that the
location, design, construction and capacity of the intake reflects the best technology available (BTA) for minimizing
adverse environmental impact; performing impingement and entrainment pilot studies; submitting data and analysis
for review; and keeping records;

impingement and entrainment pilot study capital and O&M costs: purchasing, installing and operating pilot study
technology; laboratory analysis of samples;

information to support site-specific determination of best technology available (BTA) for minimizing adverse
environmental impact: performing a comprehensive cost evaluation study; devel oping a monetized valuation of the
benefits of reducing impingement and entrainment; performing engineering calculations and drawings; submitting
results for review; and keeping records;

site-specific technology plan: describing selected technologies, operational measures and restoration measures,
documenting efficacy of the proposed and/or implemented technol ogies or operational measures; developing site-
specific evaluation of suitability of technologies or operational measures; performing design calculations and
preparing drawings and estimates; submitting the plan for review; and keeping records;

verification monitoring plan: developing a narrative description of the frequency of monitoring, parameters to be
monitored, and the basis for determining the parameters and frequency and duration of monitoring; and keeping
records;

remote monitoring device capital and O&M costs: installation of remote monitoring devices.

Table B1-2 below lists the estimated maximum costs of each of the initial post-promulgation NPDES permit application
activities described above. The specific activities that afacility will have to undertake depend on the facility’ s source water
body type, whether it exceeds capacity utilization rate and proportional flow thresholds, and whether it chooses to meet the
proposed rul€e’ s performance standards or to make a site-specific determination of BTA. Certain activities are expected to be
more costly for marine facilities than for freshwater facilities. Some activitieswill apply to al facilities, while other activities
will apply only if the facility exceeds the capacity utilization rate or proportional flow thresholds or chooses to make a site-
specific determination of BTA. The maximum cost afacility that implements all the activities would incur for itsinitial post-
promulgation NPDES permit application is estimated to be approximately $1.4 million.
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Table B1-2: Cost of Initial Post-Promulgation NPDES Permit Application Activities ($2001)

Estimated Maximum Cost
per Permit
Activity Freshwater { Estuary/
: River/ Lake i Great Lake : _. Y 1 Ocean
3 ; 3 i Tidal River
: Stream ] ] i
Start-up activities L $2,014 $2,014 $2014 | $2014
Permit application activities® L $0571 $9,571 $9571 | $9,571

Source water baseline biological characterization : $11,372 ¢ $11372 i $11,372 $11,372  :  $11,372
dataa H H H H H

------------------------------------------------------------------------------------------- L T e e e e e e L L L R R SRR R P L ELECREELELLLEEEY

Proposal for collection of information for L $12407 | $12407 | $12407 | $12407 | $12,407
comprehensive demonstration study : H : : :

Source waterbody flow information?

Impingement mortality and entrainment
characterization study®

Impingement mortality and entrainment
characterization capital and O& M costs’

Design and construction technology plan® $5,310

Evaluation of potential cooling water intake structure | $122,246 | $76,893 | $145338 | $145338 | $145338
effects® : 5 : 5

Impingement and entrainment pilot study capital and | $321,600 | $280,000 i $280,000 | $350,210 i $350,210
0&M costs® : 5 5 5

Information to support site-specific determination of $32,823 $32,823 i $32,823 $32,823 $32,823
BTAa H H H

$7,038 | $7038 i  $7,038

Site-specific technology plan® $7,038

Remote monitoring device capital and O&M costs' |  $280,000 | $280000 | $280,000 i $280,000 i $280,000

Total Initial Post-Promulgation NPDES Permit | $1,176,223 | $1,088,291 | $1212,923 | $1,363:863 | $1,363,863
Application Cost : : :

The costs for these activities are incurred in the year prior to the permit application.
P The costsfor these activities are incurred in the three years prior to the permit application.

Source:  U.S EPA, 2002b.

b. Subsequent NPDES permit renewals

Each existing facility will have to apply for NPDES permit renewal every five years. Subsequent permit renewal applications
will require collecting and submitting the same type of information as required for the initial permit renewal application.

EPA expects that facilities can use some of the information from the initial permit renewal. Building upon existing
information is expected to require less effort than devel oping the data the first time especially in situations where conditions
have not changed.

Table B1-3 lists the maximum estimated costs of each of the NPDES repermit application activities. The specific activities
that afacility will have to undertake depend on the facility’s source water body type, whether it exceeds the capacity
utilization rate and proportional flow thresholds, and whether it chooses to meet the proposed rul€’ s performance standards or
to make a site-specific determination of BTA. Certain activities are expected to be more costly for facilities located on a
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Great Lake, estuary, tidal river, or ocean than for freshwater facilities. The maximum cost afacility that implements all the
activities would incur for its NPDES repermit application is estimated to be $53,000.

Table B1-3: Cost of NPDES Repermit Application Activities ($2001)

Estimated Maximum Cost
per Permit

- Freshwater : Great Estuary/

River/ Lake Tidal i Ocean

Lake ] :

Stream River
Start-up activities® $542 $542 $542 $542 | 9542
Permit application activities® $6,265 $6,265 $6,265 $6,265 $6,265
Source water baseline biological characterization data® $4,076 $4,076 $4,076 $4,076 $4,076
Proposal for collection of information for comprehensive $4,579 $4,579 $4,579 $4,579 $4,579
demonstration study?®
Source waterbody flow information® $1,981 $2,138 $0 $0 $0 I
Impingement mortality and entrainment characterization $14,733 $14,733 $15,023 $15,023 $15,023
study?
Design and construction technology plan® $2,797 $2,011 $2,797 $2,797 $2,797 I
Evaluation of potential CWIS effects’ $7,138 $7,138 $7,138 $7,138 $7,138 I
Information to support site-specific determination of BTA? $8,011 $8,011 $8,011 $8,011 $8,011 I
Site-specific technology plan® $2,623 $2,623 $2,623 $2,623 $2,623 I

Total NPDES Repermit Application Cost

a

Source:  U.S EPA, 2002b.

C.

$52,745 $52,116 $51,054 $51,054 $51,054

The costs for these activities are incurred in the year prior to the application for a permit renewal.

Monitoring, record keeping, and reporting

All existing facilities subject to the proposed rule will be required to monitor to show compliance with the requirements set
forth in the proposed rule. Facilities must keep records of their monitoring activities and report the resultsin ayearly status
report. Monitoring, record keeping, and reporting activities and costs include:

impingement sampling: collecting monthly samplesfor at least two years after the initial permit issuance;

entrainment sampling: collecting biweekly samples during the primary period of reproduction, larval recruitment,

the initial permit issuance; enumerating organisms; and keeping

contract laboratory analysis of entrainment samples;

visual or remote inspections: conducting weekly visual inspections or employing remote monitoring devices to

ensure that design and construction technol ogies continue to function as designed; and keeping records;

enumerating organisms; and keeping records;
and peak abundance for at least two years after
records;

» entrainment sampling capital and O&M costs:
analysis; and keeping records;

verification study: conducting technology performance monitoring; submitting monitoring results and study

yearly status report activities: detailing biological monitoring results; reporting on visual or remote inspection;

compiling and submitting the report; and keeping records.

Table B1-4 lists the estimated costs of each of the monitoring, record keeping, and reporting activities described above.
Certain activities are expected to be more costly for marine facilities than for freshwater facilities. The maximum cost a
facility will incur for its monitoring, record keeping, and reporting activitiesis estimated to be $110,000.
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Table B1-4: Cost of Annual Monitoring, Record Keeping, and Reporting Activities ($2001)

Estimated Cost

Activity Freshwater Gl i Estuary/ i
River/ Lake Lake i Tidal i Ocean

Stream i i River

$16,985 $21,623

$21,623

Impingement sampling $21,623

Y early status report activities $15656 | $15656 i $15656 : $15656 | $15656

Total Monitoring, Record Keeping, and Reporting $94,081 $94,081 $109,734 $109,734 $109,734
Cost : : : :

Source:  U.S EPA, 2002b.

B1-2 ASSIGNING COMPLIANCE YEARS TO FACILITIES

This section discusses the methodology used to estimate the compliance years of facilities subject to Phase Il regulations.

The estimated compliance years of facilities are important for two reasons: (1) they determine by how much compliance costs
are discounted in the national cost estimate and (2) for options that include cooling tower reguirements, a high concentration
of facilities estimated to be out of service for cooling tower connection in the same region and at the same time could lead to
temporary energy effectsin that region.

Facilities not costed with a cooling tower have to come into compliance with the proposed Phase I rule during the year their
first post-promulgation NPDES permit isissued. Since NPDES permits are renewed every five years, al facilities not costed
with cooling towers will come into compliance between 2004 and 2008. Table B1-5 below presents the distribution of Phase
Il facilities by North American Electric Reliability Council (NERC) region and compliance year. The NERC regions
presented in the table are;

ASCC - Alaska

ECAR — East Central Area Reliability Coordination Agreement
ERCOT — Electric Reliability Council of Texas
FRCC - Florida Reliability Coordinating Council
HI — Hawaii

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

v v v v v v v v v v v v
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Table B1-5: Weighted Number of Phase IT Facilities by NERC Region and Compliance Year

Comp- NERC Regio
Iiance ............... E-."""""-".E."""""""""-E ................ E .......... E .................. E.................E ................ E ................ E ................ E. ...........; ...............
Year | ASCC : ECAR : ERCOT : FRCC: HI i MAAC ; MAIN ;| MAPP i NPCC | SERC : SPP { WSCC | Total

Source:  U.S EPA analysis, 2002.

The appendix to this chapter presents EPA’s methodology for assigning compliance years to facilities costed with cooling
towers, and the compliance year assignment for regulatory options that include cooling tower requirements for some or all
facilities.

B1-3 ToOTAL PRIVATE COMPLIANCE COSTS

EPA estimated the total private pre-tax compliance costs for the proposed Phase |1 rule and the alternative regulatory options
based on the unit costs discussed in Section B1-1 and the compliance years discussed in Section B1-2. Technology
compliance costs were developed in 1999 dollars and converted to year-2001 dollars using the construction cost index (CCl).
Administrative costs were developed in 2001 dollars.

B1-3.1 Methodology

The private cost of the Phase 11 rule represents the total compliance costs of the 550 in-scope section 316(b) Phase ||

facilities. Under the proposed rule, facilities are expected to comply over afive-year period between 2004 and 2008; under
policy options that include a cooling tower requirement, the compliance period is between 2004 and 2012. EPA estimated the
total private cost of the rule by calculating the present value of each facility’ s one-time costs as of 2004. To derive the
constant annual value of the one-time costs, EPA annualized the costs of each compliance technology over its expected useful
life, using a seven percent discount rate. EPA then added the annualized one-time costs to the annual costs to derive each
facility’ stotal annual cost of complying with the Phase Il rule. EPA estimated the post-tax value of private compliance costs
by applying state-specific corporate income tax rates to privately-owned facilities (government-owned entities and
cooperatives are not subject to income taxes).

a. Present value of compliance costs
EPA calculated the present value of the one-time capital, downtime, and initial permit costs using a seven percent discount
rate. The following assumptions were made regarding the timing of these one-time costs:

» Cooling Tower Capital Costs: This cost isincurred over atwo-year period. EPA assumed that in the first year,
engineering work would be completed and in the second year, the facility would install the cooling tower. The first
year of this cost isthe year before the facility installs a cooling tower.

»  Other Capital Costs: For facilities that do not require cooling towers, this cost is incurred in the year that the
facility’ sfirst post-promulgation permit isissued. For facilities requiring cooling towers, this cost isincurred in the
year that the facility installs the cooling tower.

» Condenser Improved Material Costs: This cost isincurred by facilities that require cooling towers to comply with
theregulation. Thiscost isincurred in the year that the facility installs a cooling tower.
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» Condenser Existing Material Costs: Thisis a cost that would have been incurred by the facility ten years after
installing their cooling tower if the facility had not upgraded to an improved condenser material.

» Cost of Connection Outage: EPA estimates that the average outage to construct and install a cooling tower would be
one month. A more detailed description of this cost is presented in Section B1-1.2 above. Thiscostisincurredin
the year that the facility installs the cooling tower.

» Baseline Characterization Study: Thisis athree-year study required for facilities with a cooling tower requirement
under the waterbody/capacity-based option that decide to take Track 1. The cost of this study isincurred over three
years. Thefirst year of costsisin the year that the facility’ s first post-promulgation permit is issued.

The following formulawas used to calculate the net present value of the one-time costs as of 2004:°

Costx,t

Present Value, = ——— =
x (1 " r)2004—t

where:
Cost,, = Costsincategory x and year t
X = Cost category
r = Discount rate (7% in this analysis)
t = Year inwhich cost isincurred (2004 to 2012)

b. Annuadlization of compliance costs

Annualized compliance costsinclude all capital costs, O& M costs, administrative costs, energy penalty costs, and plant
outage costs of compliance with the proposed Phase |1 rule and alternative regulatory options. O&M costs include the cost of
auxiliary power requirements as aresult of the operation of recirculating cooling towers. To derive the constant annual value
of the capital costs and the value of the cooling tower construction and/or connection plant outage, EPA annualized them over
30 years, using a seven percent discount rate. The costs of condenser upgrades were annualized over 20 years. Other capital
costs, which include fine-mesh traveling screens with and without fish handling as well as fish handling and return systems,
were annualized over 10 years. EPA calculated the annualized capital costs using the following formula:

rx (1 + r"

a+n"-1

Annualized Capital Cost = Total Capital Costs %

where:

Discount rate (7% in this analysis)
Amortization period (useful life of equipment; 30 years for cooling tower equipment; 20 years for
condensers; 10 years for other flow reduction and | & E technol ogies)

q
1

EPA then added the annualized capital and outage costs to annual O& M, administrative costs and energy penalty coststo
derive each facility’ stotal annual cost of complying with the proposed Phase 11 rule.

c. Consideration of taxes

Compliance costs associated with the section 316(b) regulation reduce the income of facilities subject to the rule. Asaresult,
the tax liability of these facilities decreases. The net cost of the rule to facilities is therefore the compliance costs of the rule
less the tax savings that result from these compliance costs. EPA estimated the tax savings by developing atotal tax rate that
integrates the federal corporate income tax rate (35 percent) and state-specific state corporate income tax rates. The total
effective tax rate was calculated as follows:

Total Tax Rate = State Tax Rate + Federal Tax Rate - (State Tax Rate x Federal Tax Rate)

5 Calculation of the present value assumes that the cost isincurred at the end of the year.
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The amount by which afacility’s annual tax liability would be reduced is the annualized compliance cost of the rule
multiplied by the total tax rate.®

B1-3.2 Total Private Costs of the Proposed Rule

EPA estimates that the total annual facility compliance cost of the proposed Phase |1 rule for the 550 in-scope facilitiesis
$182 million annually. Table B1-6 presents annualized facility compliance costs by cost category and NERC region. The
annualized cost by NERC region ranges from approximately $200,000 for facilities located in ASCC to $33 million for
facilities located in ECAR.”

Table B1-6: Private (Post-Tax) Annualized Facility Compliance Costs by NERC Region (in millions, $2001)

One-Time Costs Recurring Costs
NERE : Initial ' Monitoring . 3
) . ; . : v ; i Total
Region Capital i Connection Permit 0&M | Record Keeping | Energy : Permit

Technology |  Outage Penalty i Renewal

i Application i & Reporting

Source:  U.S EPA analysis, 2002.

Table B1-7 presents total annual facility compliance costs by cost category and steam plant type. The annual compliance
costs range from approximately $2 million for waste facilities to $91 million for coal facilities.

® This calculation is a conservative approximation of the actual tax effect of the compliance costs. For capital costs, it assumes that
the total annualized cost, which includes imputed interest and principal charge components, is subject to atax benefit. In effect, the
schedule of principal charges over timein the annualized cost value istreated, for tax purposes, as though it were the depreciation schedule
over time. In fact, the actual tax depreciation schedule that would be available to a company would be accelerated in comparison to the
principal charge schedule embedded in the annualized cost calculation. As aresult, explicit accounting for the deprecation schedule would
yield adlightly higher present value of tax benefits than is reflected in the analysis presented here.

7 See definitions of NERC regions in section B1-2.
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Table B1-7: Private (Post-Tax) Annualized Facility Compliance Costs by Steam Plant Type (in millions, $2001).
One-Time Costs Recurring Costs I

Steam Plant : IF : T ' :
Type Capital | Connection i Ilre"rtrlr?ilt 0&M | Rehélggt&;':%‘n { Energy | Permit | Total
Technology |  Outage ! ping i Penalty { Renewal

Application i & Reporting

Unspecified
Total

Source:  U.S EPA analysis, 2002.

Thetota costs of the alternative regulatory options are presented in Chapter B7: Alternative Options - Costs and Economic
Impacts.

B1-4 UNCERTAINTIES AND LIMITATIONS

EPA’s estimates of the compliance costs associated with the proposed Section 316(b) Existing Facilities Rule are subject to
limitations because of uncertainties about the number and characteristics of the existing facilities that will be subject to the
rule. Projecting the number of existing facilities that meet the design intake flow threshold is subject to uncertainties
associated with the quality of data reported by the facilitiesin their DQ and STQ surveys, and with the accuracy of the design
flow estimates for the STQ facilities. Characterizing the cooling systems and intake technologiesin use at existing facilities
is also subject to uncertainties associated with the quality of data reported by the facilities in their surveys and with the
projected technologies for the STQ facilities. The estimated national facility compliance costs may be over- or understated if
the projected number of Phase |l existing facilitiesisincorrect or if the characteristics of the Phase Il existing facilities are
different from those assumed in the analysis.

There is additional uncertainty about the valuation of the energy penalty and the connection outage. EPA’s analysis used
historical information on electricity generation, electricity sales, electricity prices, and fuel costs, which may not be
representative of conditions at the time when facilities comply with Phase Il regulation.

Limitations in EPA’s ability to consider afull range of compliance responses may result in an overestimate of facility
compliance costs. The Agency was not able to consider certain compliance responses, including the costs of using aternative
sources of cooling water, the costs of some methods of changing the cooling system design, and the costs of restoration.

Costs will be overstated if these excluded compliance responses are less expensive than the projected compliance response for
some facilities.

Alternative less stringent requirements based on both costs and benefits are allowed under the proposed rule. Thereis some
uncertainty in predicting compliance responses because the number of facilities requesting aternative less stringent
requirements based on costs and benefits is unknown.
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Bl1-A.1 ASSIGNMENT OF COMPLIANCE

YEARS FOR COOLING TOWER OPTIONS APPENDIX CONTENTS

B1-A.1 Assignment of Compliance Y ears for Cooling Tower
This section discusses the methodol ogy used to estimate the OptioNns . ....ooiii i B1-20
compliance years of facilities subject to alternative B1-A.1.1 Methodology . .................. B1-20

B1-A.1.2 Summary of Cooling Tower Facilities by
ComplianceYear .................... B1-21

regulatory options that include cooling towers as compliance
requirements for some facilities. Under the
waterbody/capacity-based option (Option 1), facilities that
withdraw cooling water from oceans or estuaries and have
certain intake flow characteristics are required to reduce flow to alevel commensurate with that of wet cooling towers;, EPA
costed 54 facilities with cooling towers under this option. The al cooling towers option (Option 4) requires that al facilities
that do not currently have a cooling tower to install one; EPA costed 426 facilities with cooling towers under this option. Due
to the longer |ead-time required to design and install cooling towers, facilities that install cooling towers have alonger time
frame within which to comply with apolicy option. Facilities not costed with a cooling tower have the same compliance
years as described in Section B1-2 of this chapter.

B1-A.1.1 Methodology

Under aregulatory option that would require facilities to reduce their flow to alevel commensurate to a closed-cycle
recirculating system, afacility installing a cooling tower would have to comply by the end of the first permit issued after the
Phase |1 promulgation date (August 28, 2003). Facilities that got their last NPDES permit in 1999 would receive their first
post-promulgation permit in 2004 and would have until the end of that permit term, 2008, to comply with the rule® Similarly,
facilities that get a new permit in 2003 would receive their first post-promulgation permit in 2008 and have until the end of
that permit term, 2012, to comply with the rule. Therefore, for facilities costed with a cooling tower, the latest possible year
of compliance with the proposed rule ranges from 2008 to 2012. Since facilities have the option to comply earlier, the
potential compliance period for facilities costed with a cooling tower would be between 2004 and 2012. Thisanalysis
assumes that each facility costed with a cooling tower would comply during the five-year term of itsfirst post-promulgation
permit.

At alarge electric generating plant, a cooling tower takes approximately two yearsto design, construct, and then connect
(U.S. EPA-U.S. DOE personal correspondence, 2002). In thefirst year, engineers prepare for the construction of a cooling
tower. In the second year, the cooling tower isinstalled. A facility that isissued itsfirst post-promulgation permit in 2004
could do the preparation work in that year and install their cooling tower in 2005. Therefore, the compliance period for
facilities costed with a cooling tower is 2005 to 2012. EPA obtained NPDES permit information from its Permit Compliance
System (PCS) database, using NPDES permit ID’ s from the 1994 UDI database or Envirofacts.®

Table B1-A-1 below presents the five-year compliance period for facilities costed with a cooling tower, based on the year of
their last NPDES permit.

8 The dates used for this analysis are based on afive-year permit term. For the purpose of analysis simplicity, we assume that each
facility’ s permit period will begin on January 1% and end on December 31%.

® NPDES permit IDs could not be identified for eight facilities. EPA randomly assigned these facilities to a compliance year.
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Table B1-A-1: Compliance Schedule for Facilities Costed with Cooling Towers

Compliance Period
Year Of Last .................................................... E ..................................................... bbb bbb bbb
NPDES Permit Year of First Post- ] First Year of Cooling

Promulgation Permit i Tower Installation

Source:  U.S EPA analysis, 2002.

The following subsections explain how a specific compliance year was identified from the five-year compliance period
available to each facility.

a. Nuclear facilities

Periodic in-service inspections (1Sls) are typically performed at nuclear power plants at five- and ten-year intervals. Five-
year |SIs are scheduled for the 5™, 15", 25", and 35" years of a plant’s operation, and ten-year 1SIs are performed in the 10",
20", and 30" years. Each of these outages typically requires two to four months of downtime for the plant. EPA assumed
that all nuclear facilities costed with cooling towers will install them at times that coincide with their ISIs. Thisanalysisused
Forms EIA-860A and EIA-860B to identify the year that each non-retired nuclear unit began operation. When afacility has
more than one unit, it was assumed that the | SIswould occur during five-year intervals from the time that the earliest unit
began operation. The compliance year used in the analysisistherefore afive-year multiple of the first year of operation of
each nuclear facility. The compliance year is additionally constrained by the NPDES permitting schedule, as described
above. For example, for afacility which has two active generating units that began operation in 1983 and 1984, EPA
assumed that the facility is on an inspection schedule which began in 1983, with inspections occurring in five-year intervals.
The facility’s current NPDES permit expiresin 2005. Therefore, this analysis assumes that the facility would install a cooling
tower in 2008, which is 25 years after the facility began operation and occurs during its first post-promulgation permit period
(2005 to 2009).

b. Other facilities

Information on routine mai ntenance shut-downs is not available for non-nuclear facilities, so the algorithm used to determine
the compliance year of nuclear facilities could not be used for non-nuclear facilities. Instead, EPA used NPDES permit
expiration dates to estimate compliance years. EPA assigned the non-nuclear cooling tower facilities to compliance years so
that the capacity and steam el ectric generating capacity that would be out of service at one time in any NERC region was
evenly distributed over the compliance period (2005-2012). In doing so, EPA also took into account the nuclear capacity that
would be out of service.

The methodology used to assign compliance years to facilities may not accurately predict the actual shut-down time for any
given facility, but it is unbiased and provides a reasonable estimate of national costs.

B1-A.1.2 Summary of Cooling Tower Facilities by Compliance Year

a. Waterbody/capacity-based option

This option would reguire existing facilities located on estuaries and tidal rivers to reduce intake capacity commensurate with
the use of a closed-cycle recirculating cooling system. EPA analyzed two different cases of the waterbody/capacity based
option: the first case assumes that all 54 facilities with recirculating cooling system-based requirements would comply with
Track | and install awet cooling tower (Option 1); the second, more likely, case assumes that 21 of the 54 facilities with
recirculating cooling system-based reguirements would comply with Track 1. These 21 facilities would conduct a
comprehensive waterbody characterization study and install technologies other than wet cooling towers (Option 2). The
following tables and discussion present only the Option 1 analysis. The 33 facilities assumed to install awet cooling tower
under Option 2 are a subset of the 54 facilities analyzed with the wet cooling tower technology in Option 1 and the
compliance results for the Option 2 case are | ess than those presented for the Option 1 case.
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The 54 facilities that were costed with a cooling tower in Option 1 account for 62,500 MW of baseline steam capacity. The
following three tables present the distribution of capacity costed with a cooling tower by (1) NERC region and steam plant
type, (2) NERC region and estimated compliance year, and (3) steam plant type and estimated compliance year.

Table B1-A-2: Weighted Baseline Steam Capacity (MW) by NERC Region and Steam Plant Type

Steam Plant Type

NERC Region

Coal e Nuclear il Other Steam Total
i Cycle i :
ERCOT 0 0 0 0 3,902 3,902

Source:  U.S EPA analysis, 2002.

Table B1-A-3: Weighted Baseline Steam Capacity (MW) by NERC Region and Compliance Year

NERC Region

COMPLIANCE | eeeeg e ees e eees e e e —
Year HI | MAAC i NPCC { SERC | WSsCC Total
2005 610 1,829 i ' 2,301 1,656 7,508

Source:  U.S EPA analysis, 2002.
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Table B1-A-4: Weighted Baseline Steam Capacity (MW)
by Steam Plant Type and Compliance Year

Compliance Year

Steam Plant Type

Coal Combined-Cycle Nuclear Oil

............. 2005 e B QM0 e B
............. it WO S RO Lt MO .o N s
............. Ak c o O 4 S
............. 2008 e 2B
............. 2009 B e D O,
............. 2000 e S 03082 B A2
............. v o O Ot SO SO

2012 1,940 0i 0 2,730

Total 16,537 819 : 17,027 10,827

Source:  U.S EPA analysis, 2002.

b. All cooling towers option
To comply with the all cooling towers option, EPA estimated that 426 facilities would need to install cooling towers. These
facilities account for 353,750 MW of baseline steam capacity. The following three tables present the distribution of capacity
costed with a cooling tower by (1) NERC region and steam plant type, (2) NERC region and estimated compliance year, and
(3) steam plant type and estimated compliance year.
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Table B1-A-5: Weighted Baseline Steam Capacity (MW)
by NERC Region and Steam Plant Type

Steam Plant Type
NERC Region [ g e o

191,742 353,745

Source:  U.S EPA analysis, 2002.

Table B1-A-6: Weighted Baseline Steam Capacity (MW) by NERC Region and Compliance Year

Comp- NERC Regio
liance g g
Year ASCC | ECAR | ERCOT

2005 0i 7090 5559

5159! 22331 4,262

2007 0i 8439 3,179 41378 784} 3337

3,708} 3004 2,995

1,605 1431 4,461

710i 3737 28931 3005 8523i 1,613] 1,105| 42,098

61,218 32,717i 23,021: 1,180} 22,985 30,581: 15973 97,373 8,605: 20,267

Source:  U.S EPA analysis, 2002.
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Table B1-A-7: Weighted Baseline Steam Capacity (MW)
by Steam Plant Type and Compliance Year

Steam Plant Type
Compliance Year .............................E ..................................... E-""""""""""""""E .............................. :, ..........................................................

Total 191,742 5,306 | 61,468 94,685 543 353,745

Source:  U.S EPA analysis, 2002.

c. Dry cooling
Compliance year assignments for the dry cooling option (Option 5) are identical to those for facilities in the
waterbody/capacity-based option (Option 1), assuming that al facilities will go track 1 and install cooling towers.
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Chapter B2: Cost Impact Analysis

INTRODUCTION
CHAPTER CONTENTS

This chapter presents an assessment of the magnitude of B2-1 Cost-to—Ra/que Measjrg .................... B2-1
compliance costs associated with the Proposed Section ggi; Ef::r:ql'gn’;nzl.gss """""""""" ggg
316(c) Prase I Existing Feclities Rule, induding acos- | g5 Cog per Housahold . ............ 0. .. B24
to-revenue analysis at the facility and firm levels, a state- B2-3  Electricity Price ANalySiS . ... ..ooooverennn. .. B2-6
level analysis of compliance costs per household, and an REFEIENCES ...\ttt e et e B2-8
analysis of compliance costs relative to electricity price

projections at the North American Electric Reliability
Council (NERC) level. Later chapters consider the
potential energy effects of the proposed rule on regional energy markets and facilities subject to Phase |1 regulation (Chapter
B3: Electricity Market Model Analysis), impacts on small entities (Chapter B4: Regulatory Flexibility Analysis), and impacts
on governments (Chapter B5: UMRA Analysis). Chapter B7: Alternative Options - Costs and Economic | mpacts evaluates
the magnitude of four other regulatory alternatives considered by EPA.

Based on the analyses presented in this chapter, EPA concludes that compliance with this proposed rule is both economically
practicable and achievable.!

B2-1 CosT-TO-REVENUE MEASURE

The “ cost-to-revenue measure” is used to assess the magnitude of compliance costs relative to revenues. Thistestis
commonly used to evaluate the economic practicability of regulatory requirements. The cost-to-revenue measure is a useful
test because it compares the cost of reducing adverse environmental impact from the operation of the facility’ s cooling water
intake structure (CWI1S) with the economic value (i.e., revenue) of the facility’s economic activities. EPA conducted this test
at thefacility and firm levels.

Depending on the policy option analyzed, annualized compliance costsinclude all capital costs, O&M costs, administrative
costs, energy penalty costs, and plant outage costs of compliance with the proposed Phase Il rule. O&M costs include the
cost of auxiliary power requirements as a result of the operation of recirculating cooling towers. To derive the constant
annual value of the capital costs and the value of the cooling tower construction and/or connection plant outage, EPA
annualized them over 30 years, using a seven percent discount rate. The costs of condenser upgrades were annualized over
20 years. Other capital costs, which include fine-mesh traveling screens with and without fish handling as well asfish
handling and return systems, were annualized over 10 years. EPA then added the annualized capital and connection outage
costs to annual O&M costs, administrative costs, and the cost of the energy penalty to derive each facility’ s total annual cost
of complying with the Phase 11 rule.? For adetailed analysis of the compliance cost components developed for this analysis,
see Chapter B1: Summary of Compliance Costs and the § 316(b) Technical Devel opment Document.

EPA compared the annualized compliance costs to the estimated facility and firm revenues to determine the economic
practicability of the proposed Phase Il rule on both the facility and firm levels. Thisanalysis usesimpact thresholds of one
and three percent.

1 1t should be noted that the following measures are intended to give an indication of the magnitude of compliance costs. These
measures are not used to predict closures or other types of economic impacts on facilities subject to the proposed Phase Il rule. EPA did
not rely on any one of these measures to assess the magnitude of costs.

2 This annualization methodology is different from that conducted for the national cost estimate presented in Chapter B1: Overview
of Costs and Economic Impacts. For the national cost estimate, the present value was determined as of the first year the Phase |1 rule will
take effect (2004). In contrast, for the impact analysis, the present value was determined as of the first year of compliance of each facility
(2004 to 2012).
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B2-1.1 Facility Analysis

To estimate the impact on facilities due to the proposed Phase Il rule, EPA compared the annualized post-tax compliance
costs of the proposed rule as a percentage of annual revenues for each of the 550 in-scope facilities. EPA used facility-
specific revenue projections from I CF Consulting' s Integrated Planning Model (IPM®) for 2008 for this analysis. The IPM
did not provide revenues for 21 of the 550 in-scope facilities. Eleven of these facilities are estimated to be baseline closures
and 10 facilities were not modeled by the IPM. In addition, 9 facilities were projected by IPM to have zero baseline
revenues. EPA used facility-specific electricity generation and firm-specific wholesale prices as reported to the Energy
Information Administration (EIA) to calculate the cost-to-revenue ratio for the 19 non-baseline closure facilities with missing
information. The revenues for one of these facilities remained unknown.

Table B2-1 below presents the results of the facility-level cost-to-revenue measure conducted for the 550 electric generating
facilities subject to the Phase |1 rule, by facility ownership type and fuel type. For each facility type the table presents (1) the
total number of facilities; (2) the number of facilities with a cost-to-revenue ratio of less than 0.5 percent, between 0.5 and
one percent, between one and three percent, and greater than three percent; and (3) the minimum and maximum ratio.

Table B2-1: Facility-Level Cost-to-Revenue Measure

Total Number of Facilitieswith a Ratio of i
Facility Type NUTIEST fprzmzmzemmes jrmmmmm———— T g T Moy pa
of : : : : i Basdine i Ratio : Ratio
Facilities | <0.5% 0.5-1% 1-3% > 3% { Closure | n/a
By Ownership Type
Investor-Owned Utility 313 i 218 . 39 E 37 12 . 6 l 1 0.02% . 15.8%
Federal Utility 13 . 12 . 1 . - . - . - . - 0.07% . 0.5%
State-Owned Utility 6 3 2 1 - - - 0.09% 1.9%
Political Subdivision 8 i 4 - 2 1 1 - 0.07% 28.0%
Municipality & Municipal 50 ¢ 13 i 6 i 16 i 15 i - ; 0.09% 34.3%
RACatavateKaveiie e AN IS SO USRNSSR SN SRR S NS S
Rural Electric 25 10 4 6 . . - : - 0.09% 9.0% I
s nakiadeh S IS SO SUSS U SRS SN ASRNE S NS S
Nonutility (former utility) 120 ¢ 69 24 15 . 8 . 4 l - 0.02% . 6.4%
Nonutility (original) 14 2 2 5 5 - - 0.29% 12.1%
Total® 550 331 78 82 46 11 1| 002% 32.3%
By Fuel Type
" :
i ; ; i ; ;
2
26 .
2
Unknown 1 P - . . l
Total® 550 ¢ 331 | 78

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

Source:  IPM analysis: model run for Section 316(b) base case; U.S. EPA analysis, 2002.
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Table B2-1 shows that the vast majority of facilities subject to the proposed Phase Il ruleincur very low compliance costs
when compared to facility-level revenues. Out of the 550 facilities subject to the proposed Phase |1 rule, 409, or
approximately 74 percent, incur annualized costs of lessthan 1 percent of revenues. Of these, 331, or approximately 60
percent, incur annualized costs of less than 0.5 percent of revenues. Eighty-two facilities, or 15 percent would incur costs of
between 1 and 3 percent of revenues, and 46 facilities, or 8 percent, would incur costs of greater than 3 percent. EPA
estimates that eleven facilities would be baseline closures, and for one facility, revenues are unknown. Based on these
results, EPA concludes that the proposed Phase 11 rule would be economically practicable at the facility level.

B2-1.2 Firm Analysis

The facility-level analysis above showed that compliance costs are low compared to facility-level revenues. However,
impacts experienced at the firm-level may be significant for firms that own multiple facilities subject to the proposed Phase I
rule. EPA therefore also analyzed the economic practicability of the proposed Phase |1 rule at the firm level.

To evaluate the economic practicability of this rule on the firms owning the in-scope facilities, EPA first identified the
domestic parent entity of each in-scope Phase Il facility. For adetailed description of how EPA identified the domestic
parent entity of each in-scope facility, see Chapter B4: Regulatory Flexibility Analysis. From this analysis, EPA identified
the 131 unique domestic parent entities owning facilities subject to the proposed Phase |1 regulation. EPA obtained the sales
revenues for the 131 domestic parent entities from publicly available data sources (the 1999 Forms EIA-860A, EIA-860B,
and EIA-861; and the Dun and Bradstreet database) as well as EPA’s 2000 Section 316(b) Industry Survey. The firm-level
analysisis based on the aggregated post-tax compliance costs for each facility owned by the 131 parent entitiesto the firm’s
total salesrevenue. EPA identified 70 entities, out of the 131 unique domestic parent entities, that own more than one facility
subject to the proposed Phase Il rule.

Table B2-2 below summarizes the results of the cost-to-revenue measure conducted for the 131 entities owning in-scope
electric generating facilities by the parent entity type. For each entity type the table presents (1) the total number of facilities
owned; (2) the total number of firms; (3) the number of firms with a cost-to-revenue ratio of less than 0.5 percent, between
0.5 and one percent, between one and three percent, greater than three percent; and (4) the minimum and maximum ratio.

Table B2-2: Firm-Level Cost-to-Revenue Measure by Entity Type

Totd | Total | Number of Firmswith aRatioof N
: : : : : H Minimum ! Maximum
Entity Type Number of : Number i i : i 3 : ] ;
Facilities | of Firms | <05% | O i 1-3% | >3% | coxine| Ratio i Ratio
’ Po1% : i Closure i
Municipdity &
Municipal Marketing 50 i 37 18 ¢ 8 { 8 i 3 i . 005% | 529%
Authority i i ’ ’ :
Political Subdivision 8 4 3 | - - 0.03% 1.22%
Rural Electric 25 15 12 2 i1 - - 0.06% 1.41%
Cooperative

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

Source:  IPM analysis: model run for Section 316(b) base case; EPA analysis, 2002.
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EPA estimates that the compliance costs will comprise avery low percentage of firm-level revenues. Of the 131 unique
entities with facilities subject to the proposed Phase |1 rule, 116, or approximately 89 percent, incur annualized costs of less
than 1 percent of revenues. Of these, 104, or approximately 79 percent, incur annualized costs of less than 0.5 percent of
revenues. Ten entities would incur costs of between 1 and 3 percent of revenues, and only three entities would incur costs of
greater than 3 percent. EPA estimates that two entities only own facilities projected to be baseline closures. For both entities,
the compliance costs incurred would have been less than 0.5 percent of revenues. Overall, the estimated annualized
compliance costs represent between 0.002 and 5.3 percent of the entities' annual salesrevenue. Based on the results from this
analysis, EPA concludes that the proposed Phase I rule would be economically practicable at the firm level.

B2-2 CosT PER HOUSEHOLD

EPA also conducted an analysis that eval uates the potential cost per householcf, if Phase 11 facilities were able to pass
compliance costs on to their customers. This analysis estimates the average compliance cost per household for each NERC
region, using two datainputs: (1) the average annual compliance cost per megawatt hour (MWh) of sales and (2) the average
annual MWh of electricity sales per household. Both data elements were calculated by NERC region using the following
approach.

Average annual compliance cost per MWh of sales: EPA compiled data on total electricity sales (including residential,
commercial, industrial, public street highway and lighting, and other sales) from the 2000 Form EIA-861 database. Utility-
level sales were aggregated by NERC region to derive each region’stotal electricity salesin 2000. In addition, EPA
aggregated the national pre-tax compliance costs by the NERC region in which the 550 Phase |1 facilities are located. The
average compliance cost per MWh of electricity salesis calculated by dividing total electricity sales by total pre-tax
compliance costs for each region.

Average annual electricity sales per household: Form EIA-861 differentiates electricity sales by customer type and aso
presents the number of customers that account for the sales. The average annual €electricity sales per household is therefore
calculated by dividing the MWh of residential sales by the number of households. This calculation was again done by NERC
region.

EPA calculated the annual cost of the proposed rule per household by multiplying the average annual compliance cost per
MWh of sales by the average annual electricity sales per household. This analysis assumes that power generators pass costs
on to consumers, on a dollar-to-dollar basis, and that each sector (i.e., residential, industrial, commercial, public street
highway and lighting, and other) bears an equal burden of compliance costs per MWh of electricity.

Table B2-3 shows the results of thisanalysis: the cost per residential consumer would range from $0.33 per year in ASCC to
$2.55 per year in HI. Regions with electricity use higher than the average (ERCOT, FRCC, SERC, and SPP) are regions with
warm climates where air conditioning use is high.

3 The number of residential consumers reported in Form EIA-861 is based on the number of utility meters. Thisisaproxy for the
number of households but can differ slightly due to bulk metering in some multi-family housing.
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Table B2-3: Annual Compliance Cost per Residential Consumer by NERC Region in 2000

: Total Annualized Annual Annual
NERC Total i National { PreTax | Resdentia ‘| Number of i Residential | Compliance
Region Electricity { PreTax i Compliance i Electricity Households Sales/ Cost/
9 Sales(MWh) i Compliance i Cost ($/ : Sales(MWh) : i  Consumer : Residential
Cost { MWh Sales) i (MWh) i Consumer
ASCC 5309970 | $215459 |  $004 | 1854968 | 230534 | 8.05 3033
ECAR 522,187,334 $51,335,018 $0.10 158,037,771 15,626,013 10.11 $0.99
ERCOT 285,347,453 $19,569,370 $0.07 103,478,697 7,021,590 14.74 $1.01
FRCC 182,848,371 $20,999,501 $0.11 92,391,451 6,721,120 13.75 $1.58
HI 9,271,676 $3,108587 |  $034 | 2627203 | 344882 | 7.62 $2.55

MAPP 139,246,194 $12,444,394 $0.09 47,997,755 4,848,274

NPCC 256,382,568 | $41,000,108 i  $016 i 85806190 | 12650908 : 6.78 : 8109
SERC 764503949 | $45131,984 i  $0.06 282,503,216 20,192,159 13.99 $0.83
SPP 171473509 | $8952539 |  $0.05 59,902,473 4,909,350 12.20 $0.64
WSCC 590645124 | $23714787 i  $0.04 201,895,024 22,010,686 9.17 $0.36
u.S. 3413258735 | $278,688755 |  $0.08 | 1192331771 | 111726305 | 10.67 L s087

& Key toNERC regions: ASCC — Alaska Systems Coordinating Council; ECAR — East Central Area Reliability Coordination
Agreement; ERCOT — Electric Reliability Council of Texas; FRCC — Florida Reliability Coordinating Council; HI —Hawaii;
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 Poal;
WSCC — Western Systems Coordinating Council.

Source:  U.S DOE, 2000; EPA analysis, 2002.
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B2-3 ELECTRICITY PRICE ANALYSIS

EPA also considered potential effects of the proposed Phase |1 rule on electricity prices. EPA used three datainputsin this
analysis: (1) total pre-tax compliance cost incurred by facilities subject to the proposed rule, (2) total electricity sales, based
on the Annual Energy Outlook (AEQ) 2002 , and (3) prices by consumer type (residential, commercial, industrial, and
transportation), also from the AEO 2002. All three data elements were calculated by NERC region.*

Table B2-4 shows the annualized costs of complying with the proposed Phase |1 rule, total electricity sales (MWh), and the
cost in cents per kilowatt hour (KWh) of total electricity sales by NERC region. The costs range from 0.004 cents per KWh
salesin WSCC to 0.017 cents per KWh salesin NPCC.

Table B2-4: Compliance Cost per KWh of Sales by NERC Region

NERC Region

Annualized Pre-Tax

.. Annualized Pre-Tax
Compliance Costs Total Electricity Sales

(MWh; 2000) i Compliance Cost (Cents

(National; $2001) / KWh Sales)

ASCC $215,459 _ _

ECAR $51,335,018 517,730,286 0.010
ERCOT $19,569,370 269,072,083 0.007
HI $3,108,587

MAAC $28,742,057 246,302,490 0.012
MAIN $23,384,949 231,949,219 0.010
MAPP $12,444,394 153,681,396 0.008
NPCC $41,090,108 243,035,378 0.017
FRCC $20,999,501 182,241,013 0.012
SERC $45,131,984 759,772,644 0.006
SPP $8,952,539 171,100,266 0.005
WSCC $23,714,787 . 627,001,373 . 0.004

Source:

$278,688,755

3,418,263,184

U.S DOE, 2001; U.S. EPA analysis, 2002.

To determine potential effects on electricity prices as aresult of the proposed rule, EPA compared the compliance cost per
KWh of sales, presented in Table B2-4, to baseline electricity prices. Table B2-5 shows the annualized pre-tax compliance
cost in cents per KWh of eectricity sales and the AEO projected electricity prices for each consumer type. In addition, the
table presents the price increase by consumer type that would result from the proposed Phase |1 rule. The largest potential
increase in electricity prices would be 0.31 percent cents per KWh for an industrial facility in NPCC. The averageincreasein
electricity prices would only be between 0.09 percent for households (0.008 / 8.81) and 0.17 percent for industrial customers

(0.008/ 4.88).

This analysis assumes that power generators fully recover compliance costs from consumers and that each sector (i.e.,
residential, commercial, industrial, and transportation) bears an equal burden of compliance costs per MWh of purchased

electricity.

4 The Annual Energy Outlook does not include two NERC regions, ASCC and HlI.
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Table B2-5: Estimated Price Increase as a Percent of 2000 Prices by Consumer Type and NERC Region®

Annualized . ) . . : : All Sectors
PreTax | Residential Commercial Industrial Transportation Average
Region | Compliance i o e e e

Cost (Cents/ o | ' brice o el o e o o
KWh Sales) | Price /oChangeE Price % ChangeE PrlceE /oChangeE PrlceE % Change PrlceE 0% Change

ECAR 0010 | 804 i 012% | 743 ! 013% : 463 i 021% : 708 014%

ERCOT| 0007 | 835 i 009% : 740 { 010% : 435 017% : 654 | 0.11%

MAAC 0012 | P 011% | 919 | 013% | 709 i 016% i 913 013%

011% | 760 | 013% i 503 i 020% i 755 0.13%

0.10%

Prices arein cents per KWh.

Source:  EPA analysis, 2002.

B2-7



§ 316(b) Phase IT EBA, Part B: Costs and Economic Impacts B2: Cost Impact Analysis

REFERENCES

U.S. Department of Energy (U.S. DOE). 2001. Energy Information Administration (EIA). Annual Energy Outlook 2002
With Projections to 2020. DOE/EIA-0383(2002). December 2001.

U.S. Department of Energy (U.S. DOE). 2000. Form EIA-861. Annual Electric Utility Report for the Reporting Period
2000.

B2-8



§ 316(b) Phase IT EBA, Part B: Costs and Economic Impacts

B3: Electricity Market Model Analysis

Chapter B3: Electricity Market

Model

Analysis

INTRODUCTION CHAPTER CONTENTS

e proposed scion 3160)Prce Exisingiios | B5% S Somenl ey etods 22
Rule applies to a subset of facilities within the electric B3-2.1 Modeling Methodology . .................. B3-3
power generation industry. The proposed rule appliesto B3-2.2 Specifications for the Section 316(b) Analysis . B3-6
steam el ectric generating units that use cooling water B3-2.3 Model Inputs .. ....ooii B3-7
withdrawn directly from waters of the U.S. Generating B3-2.4 Model Outputs . ... ... B3-8
units with a non-steam prime mover and those steam units B3-3 Economic Impact Analysis Methodology ........ B3-9
that use cooling water from a source other than a water of B3-3.1 Market-level Impact Measures ............. B3-9
the U.S. are not subject to thisrule. In addition, thisrule B3-3.2 Facility-level Impact Measures ............ B3-10
only applies to plants with adesign intake flow of at least Bs'dé 2 4A;‘a:\>|’:r igﬂ; fgrsthe Proposed Rule............... ggﬂ
50 million gallons per cay (VD). However, dueto 5342 Areyssor Presell Faliics 11 Bats
interdependencies within the electric power market, B3-5 Summary of Findings ...................... B3-17
impacts on in-scope facilities may result in indirect B3-6 Uncertaintiesand Limitations ................ B3-17
impacts throughout the industry. Direct impacts on plants REFEIENCES . ...\ B3-19
subject to the rule may include changes in generation, Appendixto Chapter B3 . ........ooiiiiiiiien. B3-20
profitability, and capacity utilization. Potential indirect

impacts on the electric power industry may include
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firms not subject to the rule, changes to bulk system reliability, and regional and national impacts such as changesin the price
and demand for electricity.

EPA used ICF Consulting’s Integrated Planning Model (IPM®), an integrated energy market model, to conduct the economic
analyses supporting the proposed section 316(b) Phase || Rule. The model addresses the interdependencies within the electric
power market and accounts for both direct and indirect impacts of regulatory actions. EPA used the model to analyze two
potential effects of the proposed rule and other regulatory options: (1) potential energy effects at the national and regional
levels, asrequired by Executive Order 13211 (“ Actions Concerning Regulations That Significantly Affect Energy Supply,
Distribution, or Use”); and (2) potential economic impacts on in-scope facilities.

The remainder of this chapter presents an overview of the IPM and the results of the IPM analysis for the proposed rule.
Chapter B8: Alternative Options - Electricity Market Model Analysis presents the IPM analysis for two alternative regulatory
options considered by EPA.

B3-1 SUMMARY COMPARISON OF ENERGY MARKET MODELS

EPA conducted research to identify models suitable for analysis of environmental policies that affect the electric power
industry. Through areview of forecasting studies and interviews with industry personnel, EPA identified three potential
models and considered each for the analyses in support of the proposed Phase Il Rule: (1) the Department of Energy’s
National Energy Modeling System (NEMYS), (2) the Department of Energy’s Policy Office Electricity Modeling System
(POEMS), and (3) ICF Consulting's Integrated Planning Model (IPM). These models are widely used in the analysis of
various issues related to public policies affecting the electric power generation industry and have been reviewed.!

The three models considered by EPA were devel oped to meet the specific needs of different users; they therefore differ in
terms of structure and functionality. EPA established a set of modeling and logistical criteriato select the model that is best

! EPA also considered other models that are more commonly used for private sector analyses but decided to focus its model selection
process on models developed for public policy analyses.
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suited for the analysis of the proposed rule and alternative regulatory options. Modeling criteriarefer to the models' technical
capabilities that are required to provide the outputs necessary for the analysis of the proposed rule. They include the
following:

» Redefining model plants — The energy market models considered by EPA aggregate similar generating unitsinto
model plants to reduce the amount of time required to run the model. However, such an aggregation is usable only if
the aggregated units are similar in the base case and aso have similar compliance regquirements under the analyzed
policy cases. The Phase Il compliance requirements of in-scope facilities are based on the location, design,
construction, and capacity of their cooling water intake structures (CWIS). In contrast, the existing aggregation of
these modelsis based on factors including unit age, unit type, fuel type, capacity, and operating costs. Therefore, the
model used for the Phase |1 analysis had to be able to accommodate a different aggregation scheme for model plants
or even to run al in-scope facilities as separate model plants.

» Predicting the economic retirement of generating capacity — Compliance with the proposed Phase || Rule may
increase the capital and operating costs of some facilities to a point whereit is no longer economically profitable to
operate the facility, or one or more of its generating units. The economically sound decision for afirm owning such
afacility or unit would be to retire the facility or unit rather than comply with the regulation. Therefore, the model
needed to have the ability to project early retirements as a result of compliance with the proposed rule and the
market’ s response to such closures, including increased capacity additions or increased market prices. In addition, to
support EPA’s economic impact analysis, the model had to be able to map early retirements to specific facilities or
units.

» Representing the impact of structural changes to the industry from deregulation — Assumptions regarding
deregulation of the electric utility industry could impact a model’ s ability to accurately depict the profit maximizing
decisions of firms. Deregulation of the wholesale market for electricity is expected to reduce wholesale prices as
competition in markets increases. These changes may impact decisions regarding the retirement of existing
generating units, investment in new generating units, and technology and fuel choices for new generation capacity.
Therefore, it was necessary for the market model to reflect the most recent trends in the deregulation of wholesale
energy markets.

EPA also considered a number of logistical criteriato determine the most appropriate model for the analyses of the proposed
Phase Il Rule. While agiven model may be desirable from an analytical perspective, its use may be restricted due to other
limitations unrelated to the model’ s capabilities. The logistical criteria used to evaluate each model refer to administrative
issues and include the following:

» Availability of the model — Due to the tight regulatory schedule of the Phase Il Rule, the model selected for this
analysis had to be accessible at the time data inputs were available, and had to be able to turn around the analysesin
arelatively short period of time. Some of the models considered for this analysis are used to conduct analysesin
support of annual reports. Such requirements may limit access to the model and the staff required to execute the
model, and therefore prevent the use of the model for this analysis.

»  Sufficient documentation of methods and assumptions — Sufficient documentation of the model structure and
assumptions was required to allow for the necessary review of results and procedure. While it may not be possible
to disclose specific details of the structure and function of a model, a general discussion of the mechanics of the
model, its assumptions, inputs, and results was required to make a model useable for this analysis.

» Cost —EPA considered the cost of using each model together with each model’ s ahility to satisfy the other modeling
and logistical criteriain determining the most appropriate model for the analysis of thisrule. The model had to be
sufficiently robust with respect to the other criteria while remaining within the budget constraints for this analysis.

EPA assessed each market model with respect to the af orementioned modeling and logistical criteria and determined that the
IPM was best suited for the Phase |1 analysis.?2 A principal strength of the IPM as compared to other models is the ability to
evaluate impacts to specific facilities subject to thisrule. Another important advantage of the IPM model isthat it hasa
history of prior use by EPA. The Agency has successfully used the IPM in support of a number of major air rules. Finally,
the IPM model has been reviewed and approved by the Office of Management and Budget (OMB).

2 Please see Section B3-A.1 of the appendix to this chapter for a comparison of the three electricity market models considered for this
analysis.
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B3-2 INTEGRATED PLANNING MODEL OVERVIEW

This section presents a general overview of the capabilities of the IPM, including a discussion of the modeling methodology,
the specification of the model for the section 316(b) analysis, and model inputs and outputs.

B3-2.1 Modeling Methodology

a. General framework

The IPM is an engineering-economic optimization model of the electric power industry, which generates |east-cost resource
dispatch decisions based on user-specified constraints such as environmental, demand, and other operational constraints. The
model can be used to analyze awide range of electric power market issues at the plant, regional, and national levels. Inthe
past, applications of the IPM have included capacity planning, environmental policy analysis and compliance planning,
wholesale price forecasting, and asset valuation.®

The IPM uses along-term dynamic linear programming framework that simulates the dispatch of generating capacity to
achieve a demand - supply equilibrium on a seasonal basis and by region. The model seeks the optimal solution to an
“objective function,” which is alinear equation equal to the present value of the sum of all capital costs, fixed and variable
operation and maintenance (O& M) costs, and fuel costs. The objective function is minimized subject to a series of user-
defined supply and demand, or system operating, constraints. Supply-side constraints include capacity constraints,
availability of generation resources, plant minimum operating constraints, transmission constraints, and environmental
congtraints. Demand-side constraints include reserve margin constraints and minimum system-wide load requirements. The
optimal solution to the objective function is the least-cost mix of resources required to satisfy system wide electricity demand
on a seasonal basis by region. In addition to existing capacity, the model also considers new resource investment options,
including capacity expansion or repowering at existing plants aswell asinvestment in new plants. The model selects new
investments while considering interactions with fuel markets, capacity markets, power plant cost and performance
characteristics, forecasts of electricity demand, reliability criteria, and other constraints. The resulting system dispatch is
optimized given the resource mix, unit operating characteristics, and fuel and other costs, to achieve the most efficient use of
existing and new resources available to meet demand. The model is dynamic in that it is capable of using forecasts of future
conditions to make decisions for the present.*

b. Model plants

The model is supported by a database of boilers and electric generation units which includes all existing utility-owned
generation units as well as those located at plants owned by independent power producers and cogeneration facilities that
contribute capacity to the electric transmission grid. Individual generators are aggregated into model plants with similar
O&M costs and specific operating characteristics including seasonal capacities, heat rates, maintenance schedules, outage
rates, fuels, and transmission and distribution loss characteristics.

The number and aggregation scheme of model plants can be adjusted to meet the specific needs of each analysis. The EPA
Base Case 2000 contains 1,390 model plants.®

3 The EPA Base Case 2000 is the latest EPA specification of the U.S. power market using the IPM. Past applications of the IPM for
EPA analyses have used a predecessor EPA base case specification. Section B3-A.2 of the appendix to this chapter contains a summary of
the major differences between the EPA Base Case 2000 and the previous EPA base case specification.

4 EPA used the IPM to forecast operational changes, including changes in capacity, generation, revenues, electricity prices, and plant
closures, resulting from the rule. In other policy analyses, the IPM is generally also used to determine the compliance response for each
model facility. This process involves selecting the optimal response from a menu of compliance options that will result in the least-cost
system dispatch and new resource investment decision. Compliance options specified by IPM may include fuel switching, repowering,
pollution control retrofit, co-firing multiple fuels, dispatch adjustments, and economic retirement. EPA did not use this capability to
choose the compliance responses of the facilities subject to section 316(b) regulation. Rather EPA exogenously estimated a compliance
response using the costs of technologies capable of meeting the percentage reductions required under the regulation. In the post-
compliance analysis, these compliance costs were added as model inputs to the base case operating and capital costs.

5 Since the EPA Base Case 2000 model plants wereinitially created to support air policy analyses, the original configuration was not
appropriate for the section 316(b) analysis. Asaresult, in support of this economic analysis, the facilities subject to the Phase Il Rule were
disaggregated from the IPM model plants and “run” asindividual units along with the other model plants.
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c. IPM regions

The IPM divides the U.S. electric power market into 26 regionsin the contiguous U.S. It does not include generators located
in Alaska or Hawaii. The 26 regions map into North American Reliability Council (NERC) regions and sub-regions. The
IPM models electric demand, generation, transmission, and distribution within each region and across the transmission grid
that connectsregions. For the analyses presented in this chapter, IPM regions were aggregated back into NERC regions.
Figure B3-1 provides amap of the regionsincluded in the IPM. Table B3-1 presents the crosswalk between NERC regions
and IPM regions.

Figure B3-1: Regional Representation of U.S. Power System as Modeled in IPM

NENG
WUMS DSNYU
MECS L

PNW NWPE l

MAPP

Source:  U.S EPA, 2002.
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Table B3-1: Crosswalk between NERC Regions and IPM Regions
NERC Region i IPM Regions
ASCC - Alaska i Not Included

WSCC — Western Systems Coordinating Council AZNM, CALI, NWPE, PNW, RMPA

Source:  U.S EPA, 2002.

d. Model run years

The IPM models the electric power market over the 26-year period 2005 to 2030. Due to the data-intensive processing
procedures, the model is run for alimited number of years only. Run years are selected based on analytical requirements and
the necessity to maintain a balanced choice of run years throughout the modeled time horizon. EPA selected the following
run years for this analysis: 2008, 2010, and 2013.5 Model run year 2008 was selected based on the assumption that all in-
scope facilities will be required to comply with the requirements of the proposed rule during the first five years after
promulgation in 2003, i.e., 2004 to 2008. Therefore, 2008 represents the long-term, post-compliance state of the industry.
Run year 2013 was selected based on the assumption that facilities costed with a cooling tower (a requirement for some
facilities under the two alternative options analyzed with the IPM) would have to comply by the end of the permit term of the
first permit issued after promulgation, i.e., 2004 to 2012. Asinstallation of a cooling tower may require the temporary shut-
down of the facility (this analysis assumes one month of shut-down time), 2013 would represent the first full, post-
compliance year for options requiring cooling towers. Run year 2010 was selected as an additional year during which
facilities costed with a cooling tower may experience temporary connection outages during cooling tower installation and
connection. (For adescription of the assignment of compliance years, see Chapter B1: Summary of Compliance Costs).

The model assumes that capital investment decisions are only implemented during run years. Each model run year is mapped
to several calendar years such that changes in variable costs, available capacity, and demand for electricity in the years
between the run years are partially captured in the results for each model run year. Table B3-2 below identifies the model run
years specified for the analysis of the proposed rule and other regulatory options, and the calendar years mapped to each.

% The IPM developed output for atotal of five model run years 2008, 2010, 2013, 2020, and 2026. Mode! run years 2020 and 2026
were specified for model balance, while run years 2008, 2010, and 2013 were selected to provide output across the compliance period.
Output for 2020 and 2026 was not used in this analysis.
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Table B3-2: Model Run Year Mapping
Run Year Mapped Years
2008 2005-2009 l

2023-2030

Source:  IPM model specification for the Section 316(b) Base Case.

EPA mainly relied on data for 2008 in the analyses of the proposed rule (presented in this chapter) and on data for 2013 in the
analyses of the aternative regulatory options (presented in Chapter B7: Alternative Regulatory Options).

B3-2.2 Specifications for the Section 316(b) Analysis

The analysis of the proposed Phase Il Rule and the other regulatory options analyzed with the IPM required changes in the
original specification of the IPM model. Specifically, the base case configuration of the model plants and model run years
were revised according to the requirements of thisanalysis. Both modifications to the existing model specifications are
discussed below.

» Changesin the Aggregation of Model Plants: As noted above, the IPM aggregates individual boilers and generators
with similar cost and operational characteristics into model plants. Since the IPM model plants were initially created
to support air policy analyses, the original configuration was not appropriate for the section 316(b) analysis. Asa
result, the steam electric generators at facilities subject to the Phase || Rule were disaggregated from the existing
IPM model plantsand “run” asindividual facilities along with the other existing model plants. This change
increased the total number of model plants from 1,390 to 1,777.

» Useof Different Model Run Years: The original specification of the EPA Base Case 2000 of the IPM uses five
model run years chosen based on the requirements of various air policy analyses. As EPA assumed that all facilities
subject to the proposed rule and other regulatory options would come into compliance within the first permitting
cycle after promulgation in 2003 (i.e., 2004 to 2012), the run years specified for the EPA Base Case 2000 are not of
primary interest to thisanalysis. Therefore, EPA selected different run years for the section 316(b) analysisin order
to obtain model output throughout the compliance period (see discussion of run year selection in section B3-2.1.d
above). The changein run years and run year mappings are summarized below.

Table B3-3: Modification of Model Run Years

EPA Base Case 2000 Specification Section 316(b) Base Case Specification
Run Year Run Year Mapping Run Year Run Year Mapping

2005 2005-2007 2008 2005-2009

2023-2030 2023-2030

Source:  1PM model specifications for the EPA Base Case 2000 and the Section 316(b) Base Case.

EPA compared the base case results generated from the two different specifications of the IPM model. The base case results
could only be compared for those run years that are common to both base cases, 2010 and 2020. This comparison identified
little or no difference in the base case results:
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» Base casetotal production costs (capital, O& M, and fuel) using the revised section 316(b) specifications are higher
by 0.4% and 0.1% in the years 2010 and 2020, respectively.

» Early retirements of base case oil and gas steam capacity under the section 316(b) specifications increased by 390
MW. Early retirements of base case nuclear capacity decreased by 429 MW. Thereis no differencein the early
retirement of coal capacity.

» Thechangein model specifications resultsin virtually no change in base case coal and gas fuel use.

B3-2.3 Model Inputs

Compliance costs and compliance-related capacity reductions are the primary model inputsin the analysis of section 316(b)
regulations. EPA determined compliance costs for each of the 530 facilities subject to the proposed rule and modeled by the
IPM.” For each facility, compliance costs consist of capital costs (including new wet tower capital costs, intake piping
modification capital costs, and condenser upgrade costs for facilities costed with flow reduction technologies), fixed O&M
costs, variable O& M costs, and permitting costs (for information on the costing methodology, see the § 316(b) Technical
Development Document).®

Capital cost inputsinto the IPM are expressed in terms of dollars per KW of capacity. The capital costs of compliance reflect
the up-front cost of construction, equipment, and capital associated with the installation of required compliance technologies.
While IPM uses asingle up-front cost as a model input, the model translates this cost into a series of annual payments using a
discount rate of 5.34 percent and a capital charge rate of 12 percent for the duration of the book life of the investment
(assumed to be 30 years) or the years remaining in the modeling horizon, whichever is shorter.® The net present value of this
stream of annual capital paymentsisthe model input included as part of the objective function for which the model seeks the
least cost solution.

Fixed O&M cost inputsinto the IPM are expressed in terms of dollars per KW of capacity per year. Variable O&M cost
inputs are expressed in dollars per MWh of generation.

Capacity reductions consist of an energy penalty and a one-time generator down-time and, for purposes of this analysis, were
only applied to facilities costed with flow reduction technologies. Energy penalty estimates reflect the long-term reduction in
capacity due to the on-going operation of compliance technologies and are expressed in terms of a percentage change in
capacity. The energy penalty consists 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 cooling tower (e.g., for pumping and fanning). As
discussed in Chapter B1: Summary of Compliance Costs, EPA’s estimate of O& M compliance costs aready includes the
auxiliary power requirement component of the energy penalty. However, to fully capture the effect of the energy penalty in
the market model analysis, the both components of energy penalty needed to be applied. To avoid double-counting of the
auxiliary power reguirements, EPA reduced the O& M compliance cost input into the IPM by the estimated value of the
auxiliary power penalty, using the valuation methodology described in Chapter B1. Generator down-time estimates reflect
the amount of time generators are off-line while compliance technologies are constructed and/or installed and are expressed in
weeks. |n contrast to the energy penalty, the generator down-time is a one-time event that occurs during the year when a
facility complies with the policy option (for adiscussion of how EPA estimated compliance years, see Chapter B1: Summary
of Compliance Costs). Capacity reductions were only assigned to facilities costed with flow reduction technologies.
Therefore, no facilities experience a capacity reduction (energy penalty or one-time shut down) under the proposed rule.

7 Of the 539 surveyed facilities subject to the section 316(b) Phase 11 Rule, nine are not modeled in the IPM. Three facilitiesarein
Hawaii, oneisin Alaska. Neither state isrepresented in the IPM. Onefacility isidentified as an “Unspecified Resource” and does not
report on any EIA forms. Four facilities are on-site facilities that do not provide electricity to the grid. The 530 in-scope facilities
modeled by the IPM were weighted to account for facilities not sampled and facilities that did not respond to the EPA’ s industry survey
and thus represent atotal of 540 facilitiesindustry-wide. Theresultsfor Phase Il facilities in the remainder of this chapter, except where
noted, are based on the 540 weighted facilities.

8 No facilities under the proposed rule were costed with flow reduction technologies. However, 51 facilities were costed with flow
reduction technology under the “ Closed-loop, Recirculating Wet Cooling based on Waterbody type and Intake Capacity” Option
(waterbody/capacity-based option) and 417 facilities were costed with flow reduction technology under the “ Closed-loop, Recirculating
Wet Cooling Everywhere” Option (all cooling towers option) (see discussion in Chapter B7: Alternative Regulatory Options).

° The capital charge rateisafunction of capital structure (debt/equity shares of an investment), pre-tax debt rate (or interest cost),
debt life, post-tax return on equity, corporate income tax, depreciation schedule, book life of the investment, and other costsincluding
property tax and insurance. The discount rateis afunction of capital structure, pre-tax debt rate, and post-tax return on equity.
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The IPM operates at the boiler level. It was therefore necessary to distribute facility-level costs across affected boilers. EPA
used the following methodol ogy:

>

Steam electric generators operating at each of the 530 modeled section 316(b) facilities were identified using data
from Forms EIA-860A and 860B (1998 and 1999).

Generator-specific design intake flows were obtained from Form EIA-767 (1998).1°

Facility-level compliance costs were distributed across each facility’ s steam generators. For facilities with available
intake flow data, this distribution was based on each generator’ s proportion of total design intake volume; for
facilities without available intake flow, this distribution was based on each generator’ s proportion of total steam
electric capacity.

Generator-level compliance costs were aggregated to the boiler level based on the EPA’s Base Case 2000 cross-walk
between boilers and generators.

B3-2.4 Model Outputs

The IPM generates a series of outputs on different levels of aggregation (boiler, model plant, region, and nation). The
economic analysis for the Phase || Rule used a subset of the available IPM output. For each model run (base case and each
analyzed policy option) and for each model run year (2008, 2010, 2013, and 2020) the following model outputs were
generated:

>

Capacity — Capacity isameasure of the ability to generate electricity. This output measure reflects the summer net
dependable capacity of all generating units at the plant. The model differentiates between existing capacity, new
capacity additions, and existing capacity that has been repowered.™*

Generation — The amount of electricity produced by each plant that is available for dispatch to the transmission
grid (“net generation”)..

Energy Revenue — Revenues from the sale of electricity to the grid.

Capacity Revenue — Revenues received by facilities operating in hours where the price of energy exceeds the
variable production costs of generation for the next unit to be dispatched at that price in order to maintain reliable
energy supply in the short run. At these peak hours, the price of energy includes a premium which reflects the cost
of the required reserve margin and serves to stimulate investment in the additional capacity required to maintain a
long run equilibrium in the supply and demand for capacity.

Fuel Costs — The cost of fuel consumed in the generation of electricity.

Variable Operation and Maintenance Costs — Non-fuel O& M costs that vary with the level of generation, e.g.,
cost of consumables, including water, lubricants, and electricity.

Fixed Operation and Maintenance Costs — O&M costs that do not vary with the level of generation, e.g., labor
costs and capital expenditures for maintenance.

Capital Costs — The cost of construction, equipment, and capital. In the base case, capital costs at existing facilities
are associated with investment in new equipment, e.g., the replacement of a boiler or condenser, or the repowering of
the plant. In the post-compliance cases, this cost includes retrofitting existing plants with compliance technologies
to meet the requirements of the proposed rule and the alternative regulatory options.

Energy Price — The average annual price received for the sale of electricity.

Capacity Price — The premium over energy prices received by facilities operating in peak hours during which
system load approaches available capacity. The capacity priceis the premium required to stimulate new market

1 Thisinformation is provided in Schedule IV - Generator Information, Question 3.A (Design flow rate for the condenser at 100%
load). Design intake flow data at the generator level is not available for nonutilities nor for those utility owned plants with a steam
generating capacity less than 100MW. Generator-level design intake flow data were not available for 50 of the 530 modeled facilities.

1 Repowering in the IPM consists of converting of oil/gas capacity to combined-cycle capacity.
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entrants to construct additional capacity, cover costs, and earn areturn on their investment. This price manifests as
short term price spikes during peak hours and, in long-run equilibrium, need be only so large asis required to justify
investment in new capacity.

» Early Retirements — The IPM models two types of plant closures. closures of nuclear plants as a result of license
expiration and economic closures as a result of negative net present value of future operation.”* This analysis only
considers economic closures in assessing the impacts of the proposed rule and other regulatory options. However,
cases where a nuclear facility decides to renew its license in the base case but does not renew its license in the post-
compliance case for a given policy option are aso considered economic closures and an impact of that policy option.

B3-3 EcoNomIic IMPACT ANALYSIS METHODOLOGY

The IPM was used to identify changes to economic and operational characteristics such as capacity, generation, revenue, cost
of generation, and electricity prices associated with the proposed Phase || Rule and alternative regulatory options. EPA
identified changes resulting from each policy option by comparing it to the base case (i.e., the model run in the absence of
section 316(b) Phase 11 regulations).®* The outputs presented in the previous section were used to estimate the economic
impacts of each regulatory option. EPA developed impact measures at two analytic levels: (1) the market as awhole and (2)
the subset of in-scope Phase |1 facilities. Both analyses were conducted by NERC region. In both cases, the impacts of each
option are defined as the difference between the model output for the base case scenario and the post-compliance scenario.
The following subsections describe the impact measures used for the two levels of analysis.

B3-3.1 Market-level Impact Measures

The market-level analysis evaluates regional changes as a result of the proposed rule and the aternative regulatory options.
Seven main measures are analyzed:

» (1) Changesin available capacity: This measure analyzes changes in the capacity available to generate electricity.
A long-term reduction in availability may be the result of the energy penalty associated with the installation of
recirculating systems, and of partial or full closures of plants subject to the rule. In the short term, temporary plant
shut-downs for the installation of cooling towers may lead to reductions in available capacity. When analyzing
changes in available capacity, EPA distinguished between existing capacity, new capacity additions, and repowering
additions.

» (2) Changesin generation: This measure considers the amount of electricity generated. At aregiona level, long-
term changes in generation may be the result of plant closures, energy penalties, or a change in the amount of
electricity traded between regions. In the short term, temporary plant shut-downsto install recirculating systems
may lead to reductionsin generation. At the national level, the demand for electricity does not change between the
base case and the analyzed policy options (generation within the regionsis allowed to vary). However, demand for
electricity does vary across the modeling horizon according to the model’ s underlying electricity demand growth
assumptions.

» (3) Changesin revenues. This measure considers the revenues realized by al facilitiesin the market. A changein
revenues could be the result of a change in generation and/or the price of electricity.

» (4) Changesin variable production costs: This measure considers the regional changein average variable
production cost per MWh. Variable production costs include fuel costs and other variable O& M costs but exclude

2 Nuclear plants are evaluated for economic viability at the end of their license term. Nuclear unitsthat, at age 30, did not make a
major maintenance investment, are provided with a 10-year life extension, if they are economically viable. These same units may
subsequently undertake a 20-year re-licensing option at age 40. Nuclear units that already had made a maintenance investment are
provided with a 20-year re-licensing option at age 40, if they are economically viable. All nuclear units are ultimately retired at age 60.

¥ EPA conducted mode! runs based on different electricity demand assumptions: (1) a case using EPA’ s electricity demand
assumptions and (2) a case using Annual Energy Outlook (AEO) electricity demand assumptions. The analyses presented in this chapter
are based on EPA’ s electricity demand assumptions. The appendix to Chapter B7: Alternative Regulatory Options presents a discussion of
the two different assumptions, the results of one alternative regulatory option using the AEO electricity demand assumptions, and a
comparison of the differences in results between the AEO assumptions and the EPA assumptions.
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fixed O&M costs and capital costs. Production cost per MWh is a primary determinant of how often a power plant’s
units are dispatched.

» (5) Changesin fuel costs: This measure considers a subset of the production costs included in the previous measure:
fuel costs. Fuel costs generally account for the single largest share of production costs.

» (6) Changesin the price of electricity: This measure considers changes in regional prices as aresult of the proposed
rule. Inthelong term, electricity prices may change as aresult of increased production costs of the Phase 1
facilities. Inthe short-term, price increases may be higher if large power plants have to temporarily shut down to
construct and/or install recirculating systems. This analysis considers changes in both energy prices and capacity
prices.

» (7) Plant closures: Only plants that are projected to remain operational in the base case but are closures in the post-
compliance case are considered a closure as the result of the rule. An option may result in partial (i.e., unit) or full
plant closures. An option may also result in avoided closuresif afacility’ s compliance costs are low relative to other
affected facilities. An avoided closureis afacility that would close in the base case but operates in the post-
compliance case. At the market-level, the closure analysis considers the amount of capacity retired early, but not the
number of retired facilities.

B3-3.2 Facility-level Impact Measures (In-scope Facilities Only)

EPA used the IPM results to analyze impacts on Phase |1 facilities at two levels: (1) potential changes in the economic and
operational characteristics of the group of Phase |1 facilities and (2) potential changesto individual facilities within the group
of Phase Il facilities.

a. Group of Phase II facilities

The analysis of the group of Phase Il facilitiesislargely similar to the market-level analysis described in Section B3-3.1
above, except that the base case and policy option totals only include the economic activities of the steam-electric generating
units of the 540 in-scope Phase |1 facilities represented by the model. In addition, afew measures differ: (1) new capacity
additions and prices are not relevant at the facility level, (2) repowering changes were not explicitly analyzed at the facility
level, and (3) an additional measure, facilities that are not dispatched, is analyzed in this section but was not relevant at the
market level. The following are the measures evaluated for the group of Phase | facilities:

» (1) Changesin available capacity: This measure considers the capacity available at the 540 Phase Il facilities. A
long-term reduction in availability may be the result of the energy penalty associated with the installation of
recirculating systems, and of partial or full closures of plants subject to the rule. In the short term, temporary plant
shut-downs for the installation of cooling towers may lead to reductions in available capacity.

» (2) Changesin generation: This measure considers the generation at the 540 Phase Il facilities. Long-term changes
in generation may be the result of plant closures, energy penalties, or aless frequent dispatch of a plant due to higher
production cost as a result of the policy option. In the short term, temporary plant shut-downs may lead to
reductions in generation at some of the 540 Phase |1 facilities. For some Phase |1 facilities, the proposed rule may
lead to an increase in generation if their compliance costs are low relative to other affected facilities.

» (3) Changesin revenues: This measure considers the revenues realized by the 540 Phase || facilities. A changein
revenues could be the result of a change in generation and/or the price of electricity. For some modeled 316(b)
facilities, the proposed rule may lead to an increase in revenues if their generation increases as aresult of the rule, or
if the rule leads to an increase in electricity prices.

» (4) Changesin variable production costs: This measure considers the plant-level change in the average annual
variable production cost per MWh. Variable production costs include fuel costs and other variable O& M costs but
exclude fixed O&M costs and capital costs.

» (5) Changesin fuel costs: This measure considers a subset of the production costs included in the previous measure:
fuel costs. Fuel costs generally account for the single largest share of production costs.

» (6) Plant closures: Only plants that are projected to remain operational in the base case but are closures in the post-
compliance case are considered a closure as the result of therule. An option may result in partial (i.e., unit) or full
plant closures. An option may also result in avoided closures if afacility’s compliance costs are low relative to other
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affected facilities. An avoided closureisafacility that would close in the base case but operate in the post-
compliance case. At the facility-level, both the number of closure facilities and their capacity are analyzed.

» (7)) Non-dispatch facilities: This measures identifies Phase Il facilities that do not generate electricity but are earning
capacity revenues. These are facilities that do not retire but are also not dispatched. These facilities provide a
portion of the spinning reserves necessary for system reliability. An increase in production costs may lead additional
facilities to become non-dispatch facilities. Conversely, compliance costs that are relatively lower than those of
other competing facilities may cause a non-dispatch facility in the base case to be dispatched under a policy option.

b. Individual Phase II facilities

To assess potential distributional impacts among individual Phase |1 facilities, EPA analyzed facility-specific changesto a
number of key measures. For each measure, EPA determined the number of Phase |1 facilities that experience an increase or
areduction, respectively, within two ranges: 0 to 1 percent, and 1 percent or more.** EPA conducted this analysis for the
following measures:

» (1) Changesin capacity utilization: Capacity utilization is defined as a unit’s actual generation divided by its
potential generation, if it ran 100 percent of the time (i.e., generation / (capacity * 365 days* 24 hours)). This
measure indicates how frequently a unit is dispatched and earns energy revenues for its owner.

» (2) Changesin generation: See explanation in subsection a. above.

» (3) Changesin revenues. See explanation in subsection a. above.

» (4) Changesin variable production costs. See explanation in subsection a. above.
» (5) Changesin fuel costs. See explanation in subsection a. above.

» (6) Changesin operating income: Operating income is defined as revenues minus production cost. Operating
income s an indicator of profitability and represents the amount of money available to cover the firm’s non-
production costs. Operating income of Phase Il facilities may decrease as aresult of reductions in revenues and/or
increases in production costs.

B3-4 ANALYSIS RESULTS FOR THE PROPOSED RULE

EPA was not able to execute the market model analysis with an analytic option that completely matches the proposed rule's
specifications. Due to the lead time required to run an integrated el ectricity market model, EPA first completed an electricity
market model analysis of two options with costs higher than those of the proposed option: (1) the waterbody/capacity-based
option and (2) the al cooling towers option (the results of these two options are presented in Chapter B7: Alternative
Regulatory Options). Both of the analyzed options are more stringent in aggregate than the proposed rule and provide a
ceiling on the proposed rul€’s potential economic impacts. Because of limited time after the final definition of the proposed
rule, EPA was unable to rerun the IPM model. Asaresult, EPA adopted atwo-step approach for the analysis of potential
impacts from the proposed Phase |1 Rule that uses the model outputs from the waterbody/capacity-based option:

»  First, EPA identified that for certain regional electricity markets that do not have any facilities costed with a closed-
cycle recirculating cooling water system, the waterbody/capacity-based option, as analyzed, matches the technol ogy
compliance requirements of the proposed rule.’® These are the North American Electric Reliability Council (NERC)
regions that do not border oceans and estuaries: ECAR, MAIN, MAPP, SPP. Accordingly, EPA was able to

4 For the two aternative options analyzed in Chapter B7: Alternative Regulatory Options, EPA used three ranges: 0 to 1 percent, 1
to 3 percent, and 3 percent or more.

% While the compliance requirements are identical under the proposed rule and the alternative waterbody/capacity-based option,
permitting costs associated with the proposed rule are higher than those for the alternative option analyzed using the IPM. The cost
differential averages approximately 30 percent of total compliance costs associated with the alternative option. Despite the higher
permitting costs, EPA concludes that the results of the alternative analysis are representative of impacts that could be expected under the
proposed rule.
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interpret the results of the IPM analysis for the waterbody/capacity-based option for these four NERC regions as
representative of the proposed rule in these regions.

»  Second, EPA determined that while the waterbody/capacity-based option, as analyzed in the IPM, matches the
technology specifications of the proposed rule for the four regions discussed above, thisis not the case for the other
six NERC regions: ERCOT, FRCC, MAAC, NPCC, SERC, and WSCC. Under the waterbody/capacity-based
option, some facilities in these regions were costed with more stringent and costly compliance requirements,
including recirculating wet cooling towers, than would be required by the proposed rule. Asaresult, the IPM
waterbody/capacity-based option overstates the impacts of the expected rule in these remaining six regions. To
provide an alternative approach to estimating the rule’ simpacts in these regions, EPA compared the four NERC
regions explicitly analyzed in the IPM analysis and the other six NERC regions in terms of characteristics relevant to
the determination of the rule’simpacts. EPA found no material differences between the two groups of regionsin (1)
the percentage of total base case capacity subject to the proposed rule, (2) the average annualized compliance costs
of the proposed rule per MWh of generation, and (3) the distribution of compliance requirements of the proposed
rule (see Table B3-4 below). EPA therefore concludes that the results for the four regions would be representative
of the other NERC regions as well.

Table B3-4: Comparison of Compliance Requirements by NERC Region - 2008

: Total . . . .

Parcentof | Annualized | Per centage of In -Scope Facilities Subject to Each Compliance Requirement
Total i Compliance feeeeeeseeeseessenians T e e oo
gsg?oi Capacity i Costper N i FineMesh : Fish :
Subjectto MWh i umber of Traveling i FlneM_&eh Handling
theRule | Generation : Phgse_ll Scre_en w/ Traveling and Return None
i ($2001) i Facilities Fish i Screen :
: : Handllnq : i System

Average of
All NERC
Regions

7% i 004 L 236% ¢ 109% i 293% | 03619867

Source:  U.S EPA, 2000; U.S EPA analysis, 2002.

Table B3-4 indicates that, on average, the percentage of capacity subject to the proposed ruleis slightly higher in the four
analyzed NERC regions compared to the other six regions. Everything else being equal, the higher the percentage of capacity
subject to the rule, the greater the likelihood that the rule would affect production costs and electricity prices at aregiona
level. Inaddition, the average annualized compliance costs per MWh of generation for the four NERC regions, 4 cents per
MWh, isidentical to that of the other six NERC regions. Again, everything else being equal, the higher the compliance cost
per MWh, the greater the likelihood that the rule would affect production costs and electricity prices at aregional level.
Finally, the distribution of compliance regquirementsis similar for the two groups of regions. The four analyzed regions have
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adlightly higher percentage of in-scope facilities costed with the most costly compliance technology, fine mesh traveling
screens with fish handling systems, than the other six regions. Conversely, the six regions have a higher percentage of
facilities costed with fine mesh screens, the second most costly compliance technology. The six regions also have alower
percentage of facilities that are costed with no compliance technologies. Everything else being equal, the more facilities
costed with costly compliance technology, the higher the impacts that could be expected for Phase |1 facilities as a group and
for individual Phase Il facilities.

Based on this comparison and the limited amount of electricity exchanges between regions modeled in |PM,*® EPA concluded
that the analysis of impacts under the proposed rule for the four NERC regions is representative of likely impacts in the other
six NERC regions.

The remainder of this section presents the results of the economic impact analysis of the proposed rule for the four NERC
regions for which the technology requirements under the waterbody/capacity-based option are identical to those of the
proposed rule: ECAR, MAIN, MAPP, SPP. The analysisis based on |PM output for the base case and proposed rule for
model run year 2008. Results are presented at the market level and the Phase 11 facility level.

B3-4.1 Market Analysis

This section presents the results of the IPM analysis for all facilities modeled by the IPM. The resultsin this section include
facilities that are in-scope and facilities that are out-of-scope of the proposed Phase || Rule. As stated above, EPA concluded
that results for the four NERC regions presented below are representative of likely impactsin the other six NERC regions.

Table B3-5 presents the market-level impact measures discussed in section B3-3.1 above: (1) Capacity changes, (2)
generation changes, (3) revenue changes, (4) variable production cost changes, (5) fuel cost changes, (6) electricity price
changes, and (7) plant closures. For each measure, the table presents the results for the base case and the proposed rule, the
absol ute difference between the two cases, and the percentage difference.

Table B3-5: Market Level Impacts of the Proposed Rule (Four NERC Regions; 2008)

Economic M easur es® Base Case Proposed Rule Difference % Change

East Central Area Reliability Coordination Agreement (ECAR)

(7) Closures — Capacity

16 Significant amounts of electricity exchanged between regions could limit the findings from the NERC region comparison, because
the four analyzed regions may have benefitted from the higher compliance costs of the other six regionsin the analyzed regulatory
aternative. However, base case transmission from the four analyzed regions to the other six regions range from 3.5 to 6.7 percent of total
generation, while transmission from the other six regions to the four analyzed ones ranges from 0 to 0.2 percent. In the post-compliance
case, the change in transmissions of all regionsis 0.2 percent or less.
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Table B3-5: Market Level Impacts

of the Proposed Rule (Four NERC Regions; 2008)

% Change I

Economic M easur es® Base Case Proposed Rule Difference
Mid-America Interconnected Networ‘k (MAIN)
(1)To’[a|Domeg|cCapac|ty(MW)60230 ..................... 6 021020 ......................... 00% ..........
(1a)Ex|st|ng ............................................................................... 5 3690 ..................... 5 368010 ........................ 00% ..........
(1b)NewAdd|t|on35540 ....................... 6 53010 ........................ 02% ..........
(1c)Repower|ngAdd|t|ons ........................................................... 0 .............................. 0 .............................. 0 .......................... 00% ..........
(2)Tota|Gmerat|on(GWh) ............................................................. 2 8492028486060 ........................ 00% ..........
(3)T0ta|Revenues(M”“0n$2001)$11120$11120 ....................... $o ......................... 00% ..........
(4)Var|ab|eproduct|oncOsts($zoo]j|v|Wh)$1229$1229$ooo ...................... 00% ..........
(5)|:ue|c;osts($zoo]j|v|Wh)$1025$1025$ooo ...................... 00% ..........
(6a)EnergyPr|ces($2001/MWh)$2254$2255$00]_ ...................... 00% ..........
(eb)Capac|typr|ces($2001/KW/yr)$7815$7813$002 ...................... 00% ..........
(Y)Clowr%_capamy ......................................................................... 0 .............................. 0 .............................. 0 .......................... 00% ..........
Mid-Continent Area Power Pool (MAPP)
(1) Total Domestic Capacity (MW) | 35470 | 3’470 | o i 00% |
@ eising | 2710 | %270 o i oo i
 (b)NewAdditons | 270 i 2760 i o i oo i
(1o Repowering Additions | o i I o i 00% |
(9 Totdl Generation GWH) | 179110 | 179170 o 00% |
(3 Totd Revenues (Million, $2001) |  $6710 i  $6700 | . 100 |- 01% |
(@ Varible Production Costs (S200UMWh) | s1167 |  siles :  soo1 | oo i
(5) Fud Costs(S200UMWH) | see4 i  sees :  soo1 | 01% |
(6a) Energy Prices (S200UMWh) | $225 i s$220 | (005 | 02% |
(6b) Capecity Prices S200UKWlyr) | s7779 i sti7a (005 | 01% |
(7) Closures—Capacity | o i o i o i L
Southwest Power Pool (SPP)
(1)Tota|Dome§|cCapac|ty(MW)49110491]_0 ......................... o ........................... oo% ..........
(1a)Ex|st|ng4895048950 ......................... 0 .......................... oo% ..........
(1b)NeWAdc||t|ons ..................................................................... 160 .......................... 160 ............................ o .......................... oo% ..........
(1C)RepowenngAdd|t|ons ........................................................... o .............................. 0 .............................. 0 .......................... oo% ..........
(2)Tota|Generat|on(GWh) ............................................................. 2 17670217750 ....................... 80 ......................... oo% ..........
(3)Tota|Revenues(M||||on$2001)$8440$8440 ........................ $o ......................... 00% ..........
(4)Var|ab|eproduct|oncOsts($2001/|v|Wh)$1443$1443$001 ...................... 01% ..........
(5)|:ue|(:osts($2001/|v|Wh)$1252$1252$001 ...................... 01% ..........
$2500$2499 .................... ($001) ..................... 00% ..........

(7) Closures — Capacity

a

Source:

Total capacity, existing capacity, total generation, and total revenues have been rounded to nearest 10.
IPM analysis: model runs for Section 316(b) Base Case and Waterbody/Capacity-Based Option.
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The results presented in Table B3-5 show that the proposed rule would not lead to significant changesin any of the analyzed
economic measures in any of the four regions. Thisfinding is not surprising as the requirements of the proposed Phase |
Rule are very inexpensive compared to the overall production costsin the regions (Table B3-4 indicates that the average cost
of compliance per MWh of generation for these four regions is $0.04 as compared to an average variable production cost of
$12.73). ECAR is projected to install 180 MW, or 2.2 percent, more new capacity under the proposed rule. However, this
additional capacity represents only 0.2 percent of total capacity intheregion. All other measuresin all other regions change
by 0.2 percent or less as aresult of the proposed rule, with amgjority having zero change. Based on these results, EPA
concludes that there would be no energy effects from the proposed Phase |1 Existing Facilities Rule in these regions.

B3-4.2 Analysis of Phase II Facilities

This section presents the results of the IPM analysis for the Phase |1 facilities that are modeled by the IPM. Of the 540 Phase
Il facilities, 226 are located in the four analyzed regions. Three of these 226 facilities are identified by the IPM as baseline
closures (two are located in MAIN, oneislocated in MAPP) and are therefore not represented in these results. Except where
noted, the results in this section therefore reflect the 223 non-closure Phase |1 facilities modeled by the IPM.

EPA used the IPM results to analyze two potential facility-level impacts of the proposed section 316(b) Phase Il Rule: (1)
potential changes in the economic and operational characteristics of the group of Phase |1 facilities and (2) potential changes
to individual facilities within the group of Phase Il facilities. It should be noted that the results of both analyses only include
the steam electric components of the Phase |1 facilities and thus do not provide complete measures for in-scope facilities that
also operate non-steam electric generation, which are not subject to thisrule.

a. Group of Phase IT facilities

The analysis of performed for the group of Phase |1 facilitiesis similar to the market level analysis described above but is
limited to facilities subject to the requirements of the section 316(b) rule. Table B3-6 presents the impact measures for the
group of Phase Il facilities discussed in section B3-3.2 above: (1) Capacity changes, (2) generation changes, (3) revenue
changes, (4) variable production cost changes, (5) fuel cost changes, (6) plant closures, and (7) non-dispatch facilities. For
each measure, the table presents the results for the base case and the proposed rule, the absolute difference between the two
cases, and the percentage difference.

Table B3-6: Impacts on the Phase II Facilities of the Proposed Rule (Four NERC Regions: 2008)

Economic M easur es® Base Case Proposed Rule Difference % Change

East Central Area Reliability Coordination Agreement (ECAR)

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

515,020 515,030

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

(3) Revenues (Million, $2001) $17,650 | $17,650

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

$12.34

(7b) Non-Dispatched Facilities — Capacity 191 191 0.00 0.0% I
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Table B3-6: Impacts on the Phase II Facilities of the Proposed Rule (Four NERC Regions: 2008)

(7b) Non-Dispatched Facilities — Capacity

Economic M easur es® Base Case Proposed Rule Difference % Change
Mid-America Im‘erconnec‘red Network (MAIN)
(1)Tota|c3pac|ty(|v|w) ...................................................... 36700 ...................... 36700 ............................. ooo ............................. 0 0% ..........

(2)Tota|c;enera¢|on((3\/\/h) ................................................ 226360 .................... 226350 ........................... 1000 .......................... 0 o% ..........

(3)Revenues(M”“0n$2001) ............................................. $7890 ...................... $7890 ............................ $ooo ........................... 0 0% ..........

(4)Var|ab|eproduct|oncOsts($zoo]j|v|Wh) ...................... $1174 ...................... $1174 ............................ $ooo ........................... 0 0% ..........

(5)Fue|Costs($zoo]j|\/|Wh) ................................................ $955 ........................ $955 ............................. $000 ........................... 0 0% ..........

(6a)ClosuresNumberofFaalmeS ........................................ o ............................... o ooo ............................ 0 o% ..........

(6b)c|ong55_Capac|ty ........................................................... 0 ............................... 0 ................................. o oo ............................ 0 0% ..........

(Ya)NonDlspaChedelm%Number ................................ 2 ............................... 2 ................................. o oo ............................ 0 o% ..........

(7b)NonD|spaIchedFac|||t|esCapac|’[y ........................... 2757 ............. 2757 .............................. ooo ............................ o o% ..........
Mid-Continent Area Power Pool (MAPP)
(1) Totd Capacity MW) | 1490 1490 i 000 i 00%
(2 Totdl Generation (GWh) | 103430 i 103470 | 000 i 00%
(3 Revenues Million, s2001) | $3420 | 83420 | $000 i 00%
(4) Varizble Production Costs ($200UMWh) | si178 | s 00 . oo [
(5)Fuel Costs (S200UMWh) | so84 | s9ss | 000 . oo [
(69) Closures— Number of Facilies | o i o i o0 i o0o% |
(6b) Closures— Capacity | o i S 000 | 00%
(72) Non-Dispatched Fecilities— Number | 6 i S 000 | 00%
(7b) Non-Dispatched Facilities— Capacity | 2 L 2 000 | L |
Southwest Power Pool (SPP)
(1)Tota|c3pac|ty(|v|w) 1999019990 ............................. ooo ............................. 0 0% ..........
(z)Tota|Generat|on(GWh) 11225011235010000 .......................... o 1% ..........
(3)Revenues(M||||0n$200]_) ............................................. $3930 ...................... $3930 ............................ $ooo ........................... 0 0% ..........
(4)Var|ab|eproduct|on(;osts($2oo]j|v|Wh) ...................... $1332 ...................... $1334 ............................ $001 ........................... 0 1% ..........
(5)|:ue|(:osts($2oo]_/|v|Wh) ............................................... $1107 ...................... $1109 ............................ $001 ........................... 0 1% ..........

& Tota capacity, total generation, and revenues have been rounded to the closest 10.

Source:

IPM analysis: model runs for Section 316(b) Base Case and Waterbody/Capacity-Based Option.

The results presented in Table B3-6 show that the proposed rule would not lead to significant changes in the performance of
the 223 Phase |1 facilities as evaluated by the seven measures. The rule would cause no early plant closures and would not
increase the number of Phase Il facilities that are not dispatched. In all analyzed NERC regions, except for SPP, none of the
measures experiences any change as aresult of therule. In SPP, generation, variable productions costs, and fuel costs change

minimally, 0.1 percent.
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b. Individual Phase II facilities

The analysisin the previous section showed that the group of Phase I facilities as a whole would not experience economic
impacts under the proposed rule. However, it is possible that there would be shifts in economic performance among
individual facilities subject to thisrule. To examine the range of possible impacts to individual Phase |1 facilities, EPA
analyzed facility-specific changesin (1) capacity utilization, (2) generation, (3) revenues, (4) variable production costs, (5)
fuel costs, and (6) operating income. Table B3-7 presents the 223 Phase |1 facilities located in the four analyzed NERC
regions by category of change for each economic measure.

Table B3-7: Number of Individual Phase IT Facilities with Operational Changes (Four NERC Regions; 2008)

Reduction Increase :
Economic M easur es? e s proseesn s No Change

(1) Changein Capacity Utilization 2 0 2 1 218

3 For all measures, the percentages used to assign facilities to impact categories have been rounded to the nearest 10" of a percent.

b Of the 223 Phase |1 facilities located in the four NERC regions, 18 facilities had zero generation and zero fuel costsin either the
base case or post-compliance scenario. It was therefore not possible to calculate the change in variable production costs or the
changein fuel costs per MWh for these facilities. Asaresult, the number of facilities adds up to 205 instead of 223 for these two
measures.

Source:  IPM analysis: model runsfor Section 316(b) Base Case and Water body/Capacity-Based Option.

Table B3-7 shows that most of the Phase Il facilitiesin the four analyzed NERC regions experience very little changesin
economic activity asaresult of thisrule. No facility experiences a decrease in generation, capacity utilization, revenues, or
operating income, or an increase in production costs of more than one percent. These findings, together with the findings
from the comparison of compliance costs and requirements across all regions above, further confirm EPA’ s conclusion that
the proposed rule would not result in economic impacts to Phase |1 facilities located in the four analyzed NERC regions.

B3-5 SUMMARY OF FINDINGS

Based on the results presented in sections B3-4.1 and B3-4.2, EPA concludes the proposed rule will have little or no impact
on the electricity marketsin any of the four analyzed regions, the group of Phase Il facilities, or individual Phase Il facilities.
The analyses at the market and the Phase |1 facility level have shown that the rule would lead to no significant changesin any
of the economic measures examined by EPA.

Given EPA’s earlier noted finding of no material differences in important characteristics relevant to rule impacts between the
four analyzed NERC regions and the other six NERC regions, EPA concludes that the finding of no significant impact for
these four regions could be extended to the remaining six regions. Asaresult, EPA concludes that the proposed rule will not
pose significant impactsin any NERC region.

B3-6 UNCERTAINTIES AND LIMITATIONS

There are uncertainties associated with EPA’ s analysis of the electric power market and the economic impacts of the proposed
Phase Il Rule and alternative regulatory options. These uncertainties stem from two main issues: (1) the specification of the
policy options analyzed by the IPM and (2) modeling limitations of the IPM.
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Specification of policy options: Dueto limited time after the final definition of the proposed option, EPA was not able to use
the IPM to analyze aregulatory option that completely matches the proposed rule's specifications. Rather, EPA employed a
methodology that used the results of a previously completed analysis of the waterbody/capacity-based option, an option with
more costly and stringent compliance requirements, to assess the impacts of the proposed rule. The following limitations
result from the use of these results to represent the impacts associated with the proposed rule;

» Extrapolation of results from four regions to the national level: EPA identified four regional electricity markets
(NERC regions) for which the compliance technol ogy requirements under the waterbody/capacity-based option
match those of the proposed rule. EPA assumed that the results of the IPM analysis of the more stringent option are
representative of the proposed rule in these regions. The six NERC regions for which the compliance technology
requirements under the proposed rule are different from the waterbody/capacity-based option were subsequently
compared to the four NERC regions with regard to characteristics relevant to the determination of impacts. This
comparison revealed no material differences between the two groups of regions. Based on this comparison, EPA
concluded that the results for the four regions would be representative of potential impacts for all regions. While
EPA recognizes that using the results from four regional markets to represent national impacts introduces some
uncertainty, EPA believes this approach to be reasonable given the similarities revealed by the comparison of NERC
regions.

» Differencein permitting costs in four regional markets: While the compliance technology requirements in the four
analyzed NERC regions are identical under the proposed rule and the waterbody/capacity-based option, permitting
costs associated with the proposed rule are higher than those for the alternative option. The cost differential
averages approximately 30 percent of total compliance costs associated with the alternative option. Asaresult,
EPA’s analysis may underestimate facility and market level impacts associated with the proposed rule. However,
given the very low absolute costs of the proposed rule, EPA concludes that the results of the alternative analysis are
representative of impacts that could be expected under the proposed rule.

Modeling limitations of the | PM: Additional uncertainty is introduced by the IPM modeling framework. Specificaly, the
IPM assumes that demand at the national level and imports from Canada and Mexico would not change between the base case
and the analyzed policy options (generation within the regions is allowed to vary). Under the EPA Base Case 2000
specification, the demand for electricity is based on the AEO 2001 forecast adjusted to account for demand reductions
resulting from implementation of the Climate Change Action Plan (CCAP). The IPM model, as specified for thisanalysis,
does not capture changes in demand that may result from electricity price increases associated with the proposed rule and
alternative regulatory options. While this constraint may overestimate total demand in policy options that have high
compliance cost and that may therefore lead to significant price increases, EPA believes that it does not affect the results
analyzed in support of the proposed rule. Asdescribed in Section B3-4 above, the price increases associated with the
proposed rule are minimal. EPA therefore concludes that the assumption of inelastic demand-responses to changes in prices
isreasonable. In addition, al things being equal, holding generation fixed would result in conservative estimates of
production costs and electricity prices because more costly facilities remain economically viable longer to serve load that
does not decrease in response to higher prices. Similarly, holding international imports fixed would provide a conservative
estimate of production costs and electricity prices, because imports are not subject to the rule and may therefore become more
competitive relative to domestic capacity, displacing some of the more expensive domestic generating units. However, EPA
concludes that fixed imports do not materially affect the results of the analyses. Only four of the ten NERC regions import
dectricity (ECAR, MAPP, NPCC, and WSCC) and the level of imports compared to domestic generation in each of these
regionsisvery small (0.03 percent in ECAR, 2.4 percent in MAPP, 5.6 percent in NPCC, and 1.5 in WSCC).
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INTRODUCTION CHAPTER CONTENTS

. . - . B3-A.1 Summary Comparison of Energy Market Models B3-21
This appendix presents additional, more detailed B3-A2 Differences Between EPA Base Case 2000 and
information on EPA’s research to identify models suitable Previous Model Specifications.

for analysis of environmental policies that affect the

electric power industry. In addition, this appendix

presents a comparison of the specifications of the EPA

Base Case 2000 and its predecessor Base Case specifications.

B3-A.1 SUMMARY COMPARISON OF ENERGY MARKET MODELS

EPA performed research to identify electricity market models that could potentially be used in the analysis of impacts
associated with the proposed section 316(b) Phase |1 regulation and other regulatory options. This research included
reviewing available forecast studies and interviewing persons knowledgeable in the area of electricity market forecasting.
EPA focused on identifying models that are widely used for public policy analyses, peer reviewed, of national scope, and
have the capabilities needed to perform regulatory impact scenario analyses of the type required for the section 316(b) Phase
I economic analyses. Based on this research, EPA identified three models that were potentially suitable for the analysis of
the proposed section 316(b) Phase Il regulations:

» (1) The Department of Energy’s National Energy Modeling System (NEMYS),
»  (2) The Department of Energy’s The Policy Office Electricity Modeling System (POEMSS), and
»  (3) ICF Consulting’s Integrated Planning Model (IPM®).

Each of these models was developed to meet the specific needs of different end users and therefore differ in terms of
structure, inputs, outputs, and capability. Table B3-A-1 below presents a detailed comparison of the three models. The
comparison comprises:

» General features, including a description of each model, their general applications, and their environmental
applications.

» Modeling features, including each model’s treatment of existing environmental regulations, of industry
restructuring, and of economic plant retirements; their regional capabilities; their plant/unit detail and data sources,
their general datainputs and outputs; and their data inputs and outputs required for the section 316(b) analysis.

» Logistical considerations, including each model’s costs, computational requirements, accessability and response
time; their documentation and issues regarding disclosure of inputs or results; and general notes and references.
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Table B3-A-1: Comparison of Electricity Market Models

Environmental
Applications

prices through 2020 for the Annual
Energy Outlook. Can also be used
to analyze effects of proposed
regulations. EIA performs studies
for Congress, DOE, other
agencies.

Includes a Carbon Emission
submodule. Can also calculate
emissions. Produced “Analysis of
Carbon Mitigation Cases’ for
EPA.

market transformation/ deregulation
through 2010. Supportsthe
administration’s 1999 hill on industry
deregulation, the Comprehensive
Electricity Competition Act (CECA).

DOE application generally not
designed to perform environmental
regulatory analysis. Examines a
renewabl e portfolio standard.
EPA/ARD concluded that air
emission estimates are low relative to
IPM and other models. However,
DOE contractor has performed
analyses of environmental policies
for private clients.

Modéel DOE/EIA: NEMS DOE/OP: POEMS EPA/Office of Air Palicy (OAP):
(OnLocation, Inc.) IPM (ICF Consulting Inc.)
General Features
Description Modular structured model of POEMS isamodel integration A production cost model based on
national energy supply and system that allows the substitution of | linear programming approach,
demand, includes macroeconomic, | the TRADELEC model for the EMM | solvesfor least cost dispatch.
international, supply and demand inNEMS. TRADELEC allowsfora | Simulates system dispatch and
modules, aswell as an electricity greater level of detail about the operations, estimates marginal
market module (EMM) that can be | electricity sector than the EMM. generation costs on an hourly basis.
run independently. The EMM Designed to examine the effect of
represents generation, transmission | market structure transformation of Minimizes present worth of total
and prices of electricity. the electricity sector. It solvesfor system cost subject to various
the trade of the commaodity asa constraints.
Based on forecasts of fuel prices, function of relative prices,
variable O&M, and electricity transmission constraints and cost of
demand, determines plant dispatch | market entry by maximizing
to achieve the least cost supply of economic gains achieved through
electric power. commodity trading.
General Used to produce annual forecasts Used by DOE's palicy officeto Primary model used by EPA Air
Applications of energy supply, demand, and study the impacts of electricity Program offices to evaluate policy

and regulatory impacts through
2030. EPA Office of Policy aso
used this model for GCC and retail
deregulation analysis. Used by over
50 private sector clientsto develop
compliance plans, price forecasts,
market analysis, and asset valuation.
Analyzes environmental regulations
by simultaneously selecting optimal
compliance strategies for all
generating units. Can calculate
emissions, and simulate trading
scenarios. Used for ozone (NO,),
SO,, and mercury emissions control
scenarios; implementation of
NAAQS for ozone and PM;
aternative NO, emissions trading
and rate-based programs for OTAG,
CAAA TitleIV NO, Rule; NO,
control options; RIA for the NO,
SIP call; and GCC scenarios.

Possible to accommodate other
environmental regulations.
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Table B3-A-1: Comparison of Electricity Market Models

Model DOE/EIA: NEMS DOE/OP: POEMS EPA/Office of Air Palicy (OAP):
(OnLocation, Inc.) IPM (ICF Consulting Inc.)

Modeling Features

Treatment of Reference case represents all Assumes existing regulations and The base case includes current

Environmental existing regulations and legislation | legislation remain in place and federal and state air quality

Regulations in effect as of July 1, 1998, facilities comply with existing regquirements, including future
including impacts of the Climate regulations in the least cost way. implementation of SO, and NO,
Change Action Plan and the NO, Most recent reference case analysis requirements of Title IV of the
SIPcal. EMM can andyze includes NO, SIP call. Assesses a CAA, theNO, SIP call as
seasonal environmental controlsto | renewable portfolio in the implemented through a cap and
the extent that they match up with | competition case. Does not include trade program. Base case also
the seasonal representationsinthe | other proposed or anticipated includes assumptions regarding
model (non-sequential monthsare | environmental regulatory scenarios demand reductions associated with
grouped according to similar load in DOE analysis. the Climate Change Action Plan.
characteristics).

Treatment of All regions assumed to have Designed to compare competitive EPA uses assumptionsin IPM that

Restructuring wholesale competition. Only wholesale and cost-of-service retail reflect wholesale competition
states with enacted legidation are market structures to fully competitive | occurring throughout the electric
treated as competitive for retail market structure at the wholesaleand | power industry. Work for private
markets in base case. Hasa retail levels. Compares prices and clients uses different assumptions.
competitive pricing scenario that determines “ stranded assets’ at the
assumes full retail competition. firm level. Pricing modeled for 114

power control areas, assumes profit
maximizing behavior.

Treatment of Uses assumptions about licencing Uses same method as NEM S for Uses assumptions about licencing in
Economic Plant | and needsfor new major capital forecasting “forced” retirements of forecasting nuclear retirements.
Retirements expenses to forecast nuclear nuclear assets due to operating The IPM model retires capacity
retirements. For fossil steam, constraints such as licences. when unit level operating costs
model checks yearly to compare Economic retirements based on lack reach alevel that total electric
revenues at market price with of ability to cover short term going system costs are minimized by
future O& M and fuel costs to forward costs and the cost of capacity | shutting down the existing unit.
forecast economic retirements. replacement in the long term.
Results appear to have second Results appear to have highest
highest forecast of fossil steam forecast of fossil steam retirements
retirements compared to other compared to other models.
models.
Regional Model runs analysisfor 15 supply | Analyzes 114 power control areas Analyzes 26 supply regions that can
Capabilities regions. connected by 680 transmission links. | be mapped to NERC regions.
Plant/Unit Groups al plantsinto 36 capacity Units are grouped according to Groups approximately 12,000
Detail types based on fuel type, burner demand and supply regions, fuel generating unitsinto model plants.
technology, emission control type, prime mover, in-service period, | Grouped by region, state,
technology, etc. within aregion. similar heat rates. There are 6,000 technology, boiler configuration,
Units or plants can be grouped unit groupings, an average of 55 per location, fuel, heat rate, emission
differently according to §316(b) power control area. Plantscan bere- | rate, pollution control, coal demand
characterigtics. grouped for 8316(b). region. Plants can be re-grouped
for §316(b).
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Table B3-A-1: Comparison of Electricity Market Models

Modéel

DOE/EIA: NEMS

DOE/OP: POEMS
(OnLocation, Inc.)

EPA/Office of Air Palicy (OAP):
IPM (ICF Consulting Inc.)

Plant/Unit Data
Sources

Genera Data
Inputs

Data Inputs for
§316(b) EA

Genera Data
Outputs

Data Outputs
for §316(b)
EBA

Modeling Features (cont.)

Form EIA-860A (al utility plants);
Form EIA-867 (nonutility plants
<IMW); Form EIA-767 (steam
plants <10MW); Form EIA-759
(monthly operating data for utility
plants).

Demand, financial data, tax
assumptions, EIA and FERC data
on capital costs, O&M costs,
operating parameters, emission
rates, existing facilities, new
technologies, transmission
constraints, and other inputs from
other modules.

Would need to provide
information on additional capital
costs, O& M costs, study costs,
outage period for technology
installation, and changes in heat
rate and plant energy use
associated with each type of
technology asit applies to each
type of model plant.

Retail price and price components,
fuel demand, capital requirements,
emissions, DSM options, capacity
additions, and retirements by
region and fuel type.

Results would include additional
economic retirements, changesin
generation, and changesin
revenues for each region and fuel
type. EMM cannot provide results
on a state-by-state basis.

By design, it is not possible to map
model plant results back to
specific plant/owner using current

modeling approach.

Model includes “virtualy al”
currently existing generating units,
including utility, exempt wholesale
generators (EWGs), and
cogenerators.

Inputs are similar to NEMS (for
demand, fuel price and
macroeconomic data), and EIA
reports. FERC filings for other
inputs such as capacity, operating
costs, performance, transmission,
imports, and financial parameters.

Would need to provide information
on additional capital costs, O& M
costs, outage period for installation,
and changes in heat rate and plant
energy use associated with each type
of technology asit applies to each
plant grouping.

Dispatch, electricity trade, capacity
expansion, retirements, emissions,
and pricing (retail and wholesale) by
region, state, and fuel type.

Results would include additional
economic retirements, changesin
generation, and changes in revenues
for each region and plant grouping.

Could map costs to units and owners
with some modification of structure.

Over 12,000 generating units are
represented in thismodel. Includes
all utility unitsincluded in Form
EIA-860 database. Plus |PPsand
cogenerating units that sell firm
power to the wholesale market.
Also draws from other EIA Forms,
Annual Energy Outlook (AEO),
UDI, and other public and private
databases. In addition, ICF has
developed a database of industrial
steam boilers with over 250
MMBtu/hr capacity in 22 eastern
states.

Some inputs are similar to NEMS,
including demand forecast, and cost
and performance of new and
existing units. Emission
constraints, repowering, and retrofit
options are EPA specified. Fuel
supply curves are used to model gas
and coal prices.

Would need to provide information
on additional capital costs, O& M
costs, outage period for installation,
and changes in heat rate and plant
energy use associated with each
type of technology asit appliesto
each type of model plant.

Regional and plant emissions; fuel,
capital, and O&M costs,
environmental retrofits; capacity
builds; marginal energy costs; fuel
supply, demand, and prices
(primarily wholesale; one study
focused on retail market).

Results would include additional
economic retirements, changesin
generation, and changes in revenues
for each region and model plant

type.

Currently has ahility to map back to
specific unit and plant/owner.
While this processis automated, it
requires 2-3 days of manual
checking for every year modeled.
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Table B3-A-1: Comparison of Electricity Market Models

M odel DOE/EIA: NEMS DOE/OP: POEMS EPA/Office of Air Policy (OAP):
(OnLocation, Inc.) IPM (ICF Consulting Inc.)
Logistical Considerations
Costs No out-of-pocket costs expected. Initial policy case using existing Initial policy case: $20-30k.
(cost estimates scenario: $15-20k. Setting up new Incremental cases $2-10k. Re-
should be base case scenario, performing grouping model plants would be
considered very severa runs, and producing briefing: | labor intensive and add costs to
preliminary) $40-60k. (Assumes plant re- analysis.
grouping cost isincluded in second
estimate only.)
Compuitational Setting up a policy case may take Setting up and running policy case Depends on number of model plants
Reguirements two months. The model run time could take from afew daysto afew and number of yearsin analysis.
istwo hours without iterating with | weeks, depending on whether policy Base case approximately 4-6 hours.
rest of NEMS, four hours for total case builds on an existing scenario
NEMSiteration. EIA runsNEMS | and the complexity of the policy
on RS6000 workstations. scenarios.
Accessability Access and response time Access and response time potentially | ICFisan EPA contractor. Assume
and Response dependent on agreement between dependent on agreement between that access and response time will
Time EIA and EPA and EIA’sschedule. | DOE and EPA and DOE’s schedule. be consistent with requirements of

Documentation
and Disclosure
of

Inputs/Results

Could be difficult to get results
turned around in time to meet
regulatory schedule, depending on
EIA’ s reporting schedule.

Documentation and results already
available to public. Presented by
year for fuel type and region.
Could make aggregated results
publicly available. EIA does not
rel ease plant-specific results.

The NEMS code and data are
available to anyone for their own
use. Anyone wishing to use

NEMS s responsible for any code
conversions or setup on their own
systems. For example, FORTRAN
compilers differ between the
workstation and PC. Several
national laboratories and
consulting firms have used NEMS
or portions of it, but the time
investment is considerable. One
out-of-pocket expense isthe
purchase of an Optimization
Modeling Library (OML) license.
OML isused to solve the
embedded linear programsin
NEMS. In order to modify or
execute one of the NEMS modules
that includes alinear program
(EMM isone of them), an OML
licenseisrequired.

Model run by acontractor. ARD has
impression that model has long set-
up time, model not set up to perform
many iterations quickly.

Documentation and results of
reference and competition cases are
available to public on DOE’sweb
page.

DOE'’s contractor stated that they
may need to make some structural
changes to the modeling framework
to accommodate the requirements for
§316(b) analysis so that the model
can incorporate the effects of the
additional costsinto the decision
process (either to continue running a
plant or to retire and replace the
plant).

analysis.

Documentation of the EPA Base
Case already available to public.
Assume disclosure would be similar
to that for NO, SIP call, etc.
EPA/ARD states that there is more
in public domain regarding IPM
than most models.

OAP sensitive to other EPA offices
using another model or using IPM
with different assumptions. Willing
to coordinate and provide
background and technical support.

The EPA Base Case has received
some challenges over impacts of
Climate Change Action Plan on
end-use demand. However, has
cleared OMB review under other
regulatory proposals.
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Table B3-A-1: Comparison of Electricity Market Models

Report#:DOE/EIA-0383(99);
Assumptions to the AEO99,
Report#:DOE/EIA-0554(99);
EMM/NEMS Model
Documentation Report,
Report#: DOE/EIA-M0689(99);
Personal communications with

EIA staff: Jeffrey Jones
(jeffrey.jones@eia.doe.gov) and
Susan Holte
(sholte@eia.doe.gov).

Source:  U.S EPA analysis, 2002.

June 1998;

Supporting Analysis for the
Comprehensive Electricity
Competition Act (CECA), May,
1999, Report#: DOE/PO-0059;
The CECA: A Comparison of
Model Results, September, 1999,
Report#: SR/OAIF/99-04;
Personal communications with
DOE staff: John Conti
(john.conti @hg.doe.gov), EPA
staff: Sam Napolitano
(napolitano.sam@epa.gov), and
contractor: Lessly Goudarzi
(goudarzi @onl ocationinc.com).

M odel DOE/EIA: NEMS DOE/OP: POEMS EPA/Office of Air Policy (OAP):
(OnLocation, Inc.) IPM (ICF Consulting Inc.)
References » Annua Energy Outlook 1999, POEMS Model Documentation, Analyzing Electric Power

Generation Under the CAA
(Appendix 2), March, 1998
(EPA/OAR/ARD);

Analysis of Emission Reduction
Options for the Electric Power
Industry (Chapter 2), March,
1999 (EPA/OAR/ARD);

IPM Demonstration, May, 1998
(dides by ICF);

Personal communications with
EPA staff: Sam Napolitano
(napolitano.sam@epa.gov), and
contractors: John Blaney
(blaneyj @icfkaiser.com).

B3-A.2 DIFFERENCES BETWEEN THE EPA BASE CASE 2000 AND PREVIOUS MODEL
SPECIFICATIONS

Past applications by EPA of the IPM model have employed a predecessor base case specification. The previous specification
of the IPM model, EPA Base Case 1998, was recently updated to the current EPA Base Case 2000. The revised specification
used for the section 316(b) analysis uses more complete and current cost and performance data for new and existing facilities,
updated demand growth forecasts, and revised financial, fuel cost, and regulatory assumptions. The primary differences
between the IPM’ s EPA Base Case 2000 and its predecessor model specification are identified and discussed below. For
more amore detailed discussion of the specification of the EPA Base Case 2000 see Documentation of EPA Modeling
Applications (V.2.1) Using the Integrated Planning Model (U.S. EPA, 2002).

> The National Electric Energy Data System (NEEDS), the database containing location, operational, and emission
datafor each of the existing and planned-committed generating units modeled in each IPM base case specification,

was updated using 1998 EIA data taken primarily from Form EIA-860A, Form EIA-860B, Form EIA-759, and Form
EIA-767. In addition, the update used data from the 1998 NERC Electric Supply and Demand database, second
quarter values from EPA’ s 2000 Continuous Emission Monitoring System database, and the EPA 1999 Information
Collection Request database.

The EPA Base Case 1998 demand growth assumptions were updated for the EPA Base Case 2000 specification.

The demand growth assumptions for the original specification were based on the 1997 NERC Electricity Supply and
Demand forecast for Net Energy for Load in early years, and on the Data Research Institute (DRI) 1995 forecast for
later years. These original forecasts were adjusted based on EPA’ s estimate of the demand reductions resulting from
implementation of the Climate Change Action Plan (CCAP). The EPA Base Case 1998 electricity demand growth
rate was 1.6 percent per year for 1997-2000, 1.8 percent per year for 2001-2010, and 1.3 percent per year for beyond
2010. EPA Base Case 2000 electricity demand growth is based on the AEO 2001 forecast. The AEO 2001 forecast
was also adjusted to account for impacts of initiatives created under the CCAP in the revised base case specification.
The EPA Base Case 2000 average annual growth ratein Net Energy for Load is 1.2 percent for 2000-2020.

Fuel Price assumptions were also updated under the EPA Base Case 2000 specification. Revised fuel price
forecasts/ supply curves for nuclear and biomass assumptions were taken from AEO2000 and AEO2001,
respectively, and natural gas information was derived from ICF' s Gas Systems Analysis Model (GSAM).

The underlying assumptions affecting the retirement of fossil fired and nuclear capacity under the original
specification were revised for EPA Base Case 2000. Fossil power plants are given no fixed retirement date in EPA
Base Case 2000 as compared to EPA Base Case 1998 where they were assumed to have afinite lifetime. In the EPA
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Base Case 2000 retirement is determined endogenously based on economics. In addition, the option of re-licensing
nuclear units was introduced for EPA Base Case 2000, based on AEO2000 nuclear capacity factor forecast data.
Nuclear units that had not made a major maintenance investment, at age 30, are provided with a 10-year life
extension. These same units may subsequently undertake a 20-year re-licensing option at age 40. Nuclear units that
already had made a maintenance investment are provided with a 20-year re-licensing option at age 40. All nuclear
units are ultimately retired at age 60.

The cost and performance characteristics of new and existing units as well as environmental control technologies
such as SO, scrubbers, selective catalytic reduction, and activated carbon injection were updated using more recent
data for the EPA Base Case 2000 specification. For example, the O& M costs for existing units were updated to
include the cost of capital additions. Further, the cost and performance assumptions for new units were updated
using information presented in AEO2000.

The financial assumptions for environmental control options and new units were revised based on recent market
activity. The capital charge rate and discount rate in EPA Base Case 1998 were 10.4% and 6%, respectively. For
the EPA Base Case 2000 specification the capital charge rate and discount rate were revised to 12% and 5.34%,
respectively, for retrofits; 12.9% and 6.14%, respectively, for new combined cycle units; and 13.4% and 6.74%,
respectively, for new combustion turbine units.

The EPA Base Case 2000 uses updated transmission assumptions. EPA Base Case 2000 organizes the United States
into 26 different power market regions for analyzing inter-regional electricity transfers across the interconnected
bulk power transmission grid as compared to 21 power market regionsin EPA Base Case 1998. Assumptions
regarding transmission capabilities in the EPA Base Case 2000 were updated based on more recent NERC
documents.

The EPA Base Case 2000 is updated to account for additional environmental regulations. Specifically, EPA Base
Case 2000 accounts for EPA’s NO, SIP Call regulation, atrading program covering all fossil unitsin 19 northeastern
states during the ozone season (May-September). In addition, state level environmental regulationsin Texas,
Missouri, and Connecticut are also modeled.

The aggregation scheme for model plants was revised under EPA Base Case 2000. The group of coal fired model
plants was further disaggregated based on power plant firing type, fine particul ate controls, and post combustion
NO, controls.
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Chapter B4: Regulatory Flexibility
Analysis

INTRODUCTION

CHAPTER CONTENTS
The Regulatory Flexibility Act (RFA) requires EPA to el g;‘gl‘?‘g (t)'ft'l n-Scope Fecilities Owned by 842
consider the economic impact a proposed rule would have on BA11 nl :j";i f} cat| on of .D. omestlcParent """ i
small entities. The RFA requires an agency to prepare a ENGtES - voveeeeeeeeeee B4-2
regulatory flexibility analysis for any notice-and-comment B4-1.2 Size Determination of Domestic Parent

rule it promulgates, unless the Agency certifies that the rule
“will not, if promulgated, have a significant economic impact | B4-2 Percent of Small Entities Regulated . .........
on asubstantial number of small entities’ (The Regulatory | B4-3 Sales Test for Small Entities . . ... .. .... ... ..

Flexibility Act, 5 U.S.C. § 605(b)). BA-4 SUMMATY - -+ oo
References . ...

Entities .......... ... .. .. ... .....

For the purposes of assessing the impacts of the Proposed
Section 316(b) Phase Il Existing Facilities Rule on small
entities, EPA has defined a 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 a city, county, town, school district, or special district
with a population of less than 50,000; or (3) asmall organization that is a not-for-profit enterprise that is independently
owned and operated and is not 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 total electric output
(13 CFR §121.20). The thresholds used in this analysis are four-digit SIC codes at the domestic parent entity-level.*

To evaluate the potential impact of this rule on small entities, EPA identified the domestic parent entity of each in-scope
Phase |1 facility and determined its size. EPA used a“salestest” to evaluate the potential severity of economic impact on
electric generators owned by small entities. The test calculates annualized post-tax compliance cost as a percentage of total
sales revenues and uses a threshold of three percent to identify facilities that would be significantly impacted as aresult of the
proposed Phase Il rule.

EPA’s analysis showed that the proposed Phase 1 rule would not have a significant economic impact on a substantial number
of small entities (SISNOSE). Thisfinding isbased on: (1) the limited absolute number of small entities expected to incur
compliance costs; (2) the low percentage of all small entitiesin the entire electric generating industry expected to incur
compliance costs; and (3) the insignificant magnitude of compliance costs as a percentage of sales revenues.

! The North American Industry Classification System (NAICS) replaced the Standard Industrial Classification (SIC) System as of
October 1, 2000. The data sources EPA used to identify the parent entities of the facilities subject to thisrule did not provide NAICS
codes at the time of thisanalysis.

B4-1



§ 316(b) Phase IT EBA, Part B: Costs and Economic Impacts B4: Regulatory Flexibility Analysis

B4-1 NUMBER OF IN-ScOPE FACILITIES OWNED BY SMALL ENTITIES

EPA’s 2000 Section 316(b) Industry Survey identified 539 generating facilities expected to meet the in-scope requirements of
the Proposed Section 316(b) Phase Il Existing Facilities Rule. Asdescribed in previous chapters of this document, these 539
facilities represent 550 facilitiesin theindustry.? It isimpossible, however, to determine the parent entity of extrapolated
facilities. The remainder of this parent size analysis therefore discusses research done for the 539 surveyed facilities only.
Later steps of this RFA analysis extrapolate the small entity findings to the industry level.

The small entity determination for in-scope facilities was conducted in two steps.

»  Determine the domestic parent entity of the 539 in-scope facilities.
» Determine the size of the entities owning the 539 facilities.

B4-1.1 Identification of Domestic Parent Entities

Each of the 539 Phase |1 facilities belongs to one of the following seven types of domestic parent entity: private, federal,
state, municipality, municipal marketing authority, political subdivision, or rural electric cooperative. In order to determine
the domestic parent entity for each of the 539 facilities, EPA used publicly available data from the Department of Energy’s
(DOE) Energy Information Administration, 1999 Forms 860A and 860B. Information from the Section 316(b) Industry
Survey was a so used for facilities owned by nonutilities. Due to the recent changes in the electric generating industry, EPA
used the Electric Power Monthly, a publication by the EIA, to identify in-scope facilities that have been sold to nonutilities
and their new owners. As of the January 2002 Electric Power Monthly publication, EPA identified 112 facilities that had
been sold to a nonutility since 1999. Of these 112 facilities, 105 were previously owned by a private utility, four were owned
by arural electric cooperative, two were owned by a political subdivision, and one was owned by a municipality. For
facilities that have not been sold to a nonutility and that are not owned by a private entity, EPA assumed that the owner
presented in the 1999 Forms EIA-860A and EIA-860B is the facility’ s domestic parent entity. For all other facilities, EPA
conducted additional research to determine the domestic parent entity.

For facilities owned by a private entity, the immediate utility or nonutility owner is not necessarily the domestic parent firm.
Many privately-owned utilities and nonutilities are owned by holding companies. A holding company is defined by the U.S.
Census Bureau as being “primarily engaged in holding the securities of (or equity interests in) companies and enterprises for
the purpose of owning a controlling interest or influencing the management decisions of these firms’ (U.S. DOC, 2002).

EPA used publicly available data and the Dun and Bradstreet (D& B) database to determine the domestic parent entity for all
facilities either owned by a private entity or sold since 1999. The following four publicly available data sources were
primarily used: the Security and Exchange Commission’s (SEC) FreeEdgar database, the Hoover’s Online website, Wright
Investors' Service, and ZapData, an internet service of iMarket Inc. EPA determined that 131 unique entities own the 539 in-
scope facilities.

2 EPA applied sample weights to the 539 facilities to account for non-sampled facilities and facilities that did not respond to the
survey. For more information on EPA’s 2000 Section 316(b) Industry Survey, please refer to the Information Collection Request (U.S.
EPA, 1999a).
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B4-1.2 Size Determination of Domestic Parent Entities

The thresholds used by EPA to determine if a domestic parent entity is small depend on the entity type. Therefore, EPA used
multiple data sources to determine the entity sizes. The entity size thresholds and data sources EPA used are:

»  For private entities (including utilities and nonutilities), the small entity size is defined based on the parent entity’s
SIC code and the related size standard set by the Small Business Administration (SBA). The SBA standards are
based on employment, sales revenue, or total electric output (in megawatt hours (MWh)), by four-digit SIC code.
EPA used publicly available data sources, including the SEC' s FreeEdgar database, the Hoover’ s Online website,
Wright Investors' Service, and iMarket’s ZapData, to obtain the information necessary to determine the entity size.
Table B4-1 presents the unique Phase Il firm-level SIC codes and the corresponding SBA size standards that were
used to determine the size of privately-owned entities.

» All federal and state governments are assumed to be large for the purpose of the RFA analysis (U.S. EPA, 1999).
» Municipalities, municipal marketing authorities, and political subdivisions are considered public sector entities.
Public sector entities are defined as small if they serve a population of less than 50,000. Population data for these

entities was obtained from the U.S. Census Bureau, Population Estimates Program.

»  The SBA threshold for SIC 4911 (4 million MWh of total electric output) was used for the size determination of
rural electric cooperatives. The size determination was based on 1999 Form EIA-861 data.

If the specific size standard information was not available for any of the 131 entities, EPA used the 4 million MWh total
electric output size standard to determine the entity size.

Table B4-1: Unique Phase II Non-Government Entity SIC Codes and SBA Size Standards I
SIC Code SIC Description SBA Size Standard
........ e Cr“depe‘ro'e”ma”dNat”ra‘Gas5°°Emp'°yeas
........ 3312 | Sted Works, Blast Furnaces (Including Coke Ovens), and Rolling Mills ;. 1,000 Employees
________ L O SO O e IHON MW
........ 4924 | Nawrd GasDISbUtion e OO0 EMPlOYESS
________ 4931 .| Bledtricand Other Savices COMDINA oo O MO
________ 4932 ... CEsand Other ServiCes COMDIN e s O MO
________ A8 o I O S N e s OO
________ A L R S S e OO MIION
........ 6512 .| Qperatorsof Nonresidential BUildings e 220 MilliOD
8711 Engineering Services $6.0 Million

Source:  U.S SBA, 2000.

Based on these size thresholds, EPA determined that 26 out of the 131 unique entities owning the 539 in-scope facilities are
small entities. In addition to the 26 entities EPA identified as small, two entities were of an unknown size. EPA assumed
these two entities to be small. Therefore, out of the 131 unique entities, 28 were determined by EPA to be small. Nineteen of
the 28 small entities are municipalities, six are rural electric cooperatives, two are municipal marketing authorities, and oneis
apolitical subdivision. None of the private entities owning in-scope facilities were found to be small entities. Table B4-2
presents the distribution of the unique entities by entity type and size.
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The distribution of the weighted in-scope facilities by their owner’ stype and size is displayed in Table B4-3. No small entity

Table B4-2: Phase II Unique Entities (by Entity Type and Size)

Entity Type Smaélt Enr:jtgr):j Size | EntltyS|ze ........................ Total

Large Small i Unknown
Private SIC Specific 70 - 70
Federa Large 1 - 1
State Large 4 - 4
Municipality Population of 50,000 16 19 35
Municipal Marketing Authority | Population of 50,000 - - 2 2
Political Subdivision Population of 50,000 3 1 4
Rural Electric Cooperative 4 million MWh 9 6 15
Total

Source:  U.S EPA analysis, 2002.

owns more than one in-scope facility; therefore, the 28 small entities own 28 in-scope facilities.

Table B4-3: Phase II Facilities (by Entity Type and Size)

T SmalsltaEnrg;{jSize Entlt.y Size
Pivae ] SCspecific
Federdl i Lage
sae ] lage | R -
Municpaity | Populaionoi 50000 | 20 - 19 | |}
Municipdl Marketing Authorty | Populaionof50000 | -2 | - |
Poltca Subdvison |- Populaion 050000 | 7 1 | o |
Rural Electric Cooperatives 4 million MWh 19 E 6 25 I

Total @

a

Source:  U.S EPA analysis, 2002.

520§ 28

Individual numbers may not add up to total due to independent rounding.
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B4-2 PERCENT OF SMALL ENTITIES REGULATED

In order to assess the impact of the proposed Phase |1 rule on the electric generating industry universe, EPA compared the
number of in-scope small entities to the number of small entitiesin the entire electric generating industry. As discussed
above, EPA identified 28 small entities (26 small and 2 unknown) subject to the proposed Phase Il rule. Since only facilities
with design intake flows of 50 MGD or more are subject to the proposed rule, the low number of small entities owning in-
scope facilitiesis not unexpected. EPA identified 2,160 smdll entities within the entire electric power industry from the
methods discussed below. Overall, only asmall percentage of all small entitiesin the entire electric power industry, 1.3
percent, is subject to the proposed Phase Il rule.

Based on Form EIA-861, 3,315 unique utilities operated in the United Statesin 1999.% It was not feasible to conduct the same
research for all 3,315 utilities that was done for the 131 entities owning in-scope facilities (i.e., determining the holding
companies and their SIC code and size standard information for private entities, and the population size for public sector
entities). EPA therefore determined the industry-wide number of small entities based on the electricity salesthreshold of 4
million MWh, using the 1999 Form EIA-861. However, EPA’sanalysis of the 131 entities that own in-scope facilities
showed that the small entity determination based on the 4 million MWh threshold is not always the same as that based on the
SIC code or population thresholds. EPA therefore made the following adjustments to the industry-wide numbers of small
private entities, and municipalities:

» Private entities: EPA identified five privately-owned in-scope utilities that would qualify as small entities based on
the 4 million MWh total electric output threshold. However, EPA’s holding company research showed that all five
small utilities would be considered large at the holding company level. EPA therefore assumed that industry-wide,
all privately-owned utilities are large entities.

» Municipalities. EPA’s research of entities owning in-scope facilities showed that 33 municipalities, municipal
marketing authorities, and political subdivisions would be small based on the 4 million MWH size standard. Of
these 33 entities, however, 39.4 percent, or 13 would be considered large when using the population threshold. EPA
therefore reduced the number of small entity municipalities, municipal marketing authorities, and subdivisions
within Form EIA-861 by afactor of 39.4 percent.

3 1t should be noted that the total number of small entitiesin the industry used in this analysisis based on utilities only. Information
on the entity size of nonutilitiesis not readily available. Thetotal number of small entitiesin the industry may therefore be understated,
and, as aresult, the percentage of small entities subject to the proposed Phase || rule may be overstated.
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Table B4-4 presents the adjusted industry-wide number of small entities, the number of small entities that own in-scope
facilities, and the percent of all small entities that is subject to the proposed Phase 11 rule.

Table B4-4: Number of Small Entities (Industry Total and Entities with In-Scope Facilities)
Total Number of Number of Small Percent of Small Entities
Type of Entity - i Entitieswith In-Scope :  Subject to the Proposed
Small Entities . g
Facilities i Phasell Rule
Municipality 1,110 19 1.7%
Municipal Marketing Authority 13 2 15.4%
Political Subdivision 63 1 1.6%
Power Marketers 97 0 0.0%
Rural Electric Cooperatives 877 6 0.7%
All Firm Types

Source:  U.S DOE, 1999c; U.S EPA, 2000; D&B Database,2002.

B4-3 SALEs TEST FOR SMALL ENTITIES

Thefina step in the RFA analysis consists of analyzing the cost-to-revenue ratio of each small entity subject to this proposed
rule (also referred to asthe “salestest”). The analysisis based on the ratio of estimated annualized post-tax compliance costs
to annual revenues of the entity. EPA used athreshold of three percent to determine entities that would experience a
significant economic impact as aresult of the proposed Phase I regulation.

None of the 28 facilities EPA determined to be owned by a small entity has more than one owner. Also, none of the 28 small
entities owns more than one in-scope facility. Therefore, no small entity is expected to incur compliance costs for more than
one facility under the proposed rule.

The estimated annualized post-tax compliance costs include all technology costs, operation and maintenance costs, and
permitting costs associated with the proposed Phase Il rule. A detailed summary of how these costs were developed is
presented in Chapter B1: Summary of Compliance Costs. For the 28 small entities, EPA calculated the average revenues over
athree year period (1996 through 1998), using data from Form EIA-861.

The overall annualized compliance costs that facilities owned by small entities are estimated to incur represent between 0.1
and 5.3 percent of the entities’ annual sales revenues. Table B4-5 presents the distribution of the entities' cost-to-revenue
ratios by small entity type. Of the 28 small entities, two would incur compliance costs of greater than three percent of
revenues. Nine entities would incur compliance costs of between one and three percent of revenues, while the remaining 17
entities would incur compliance costs of less than one percent of revenues.
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Table B4-5: Impact Ratio Ranges by Small Entity Type
Type of Entity Impact Ratio Ranges 0-1% 1-3% >3% Total
ity e oswsze | o .82 [ o]
 Municipal Marketing Authority ... 01100.1% .| 2 i) 0 i . 2.
Political SUBAVISON e B220OL2% N I A - 1
Rural Electric Cooperative 0.2t0 0.5% 6 0 0 6
Total 0.1t05.3% . .

Source:  U.S EPA analysis, 2002.

EPA has determined that, overal, the impacts faced by small entities as aresult of the proposed Phase Il rule are very low.
Of the 28 entities owning in-scope facilities, only 2, approximately seven percent, would incur compliance costs of greater
than three percent of revenues. Moreover, these two entities represent only 1.5 percent of all 131 entities owning in-scope
facilities.

B4-4 SUMMARY

Under the Proposed section 316(b) Phase Il Existing Facilities Rule, only 28 of 550 in-scope facilities would be owned by a
small entity. The absolute number of small entities potentially subject to this regulation, 28, islow. Additionaly, only a
small percentage, 1.3 percent, of all small entitiesin the electric power industry is subject to thisrule. Finaly, the costs
incurred by the 28 small entities are low representing between 0.1 and 5.3 percent of the entities’ annual sales revenue. EPA
therefore finds that this proposed rule would not have a significant economic impact on a substantial number of small entities
(SISNOSE).

The RFA analysisin support of this proposed Phase Il rule is summarized in Table B4-6.

Table B4-6: Summary of RFA Analysis

Total Number Number of Small Per cent of Small Annual Compliance

Type of Entity of Small i Entitieswith | Entitiesin-Scope |  Costs/ Annual Sales
Entities ¢ In-scopefacilities : of Rule Revenue
Munidpaty o lamo L ame L 0dwls3E
Municipa Marketing Authority s s S A 011001% .|
Pollica swdison oaen sz
PowerMarkees e 0 L v
Rural Electric Cooperative 877 6 0.7% 0.2t0 0.5% I

Total . 0.1t05.3%

Source:  U.S EPA analysis, 2002.
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Chapter BS5: UMRA Analysis

INTRODUCTION

CHAPTER CONTENTS

Title Il of the Unfunded Mandates Reform Act of 1095, Pub, | BS1 Analysisof Impacts on Government -
L. 104-4, establishesrequirements for Federal agenciesto | o 4 4 .~ o T T :
assess the effects of their regulatory actions on state, local,

B5-1.1 Compliance Costs for

A\rernment-Owmed 1
SOV OWHEG T €S

and Tribal governments and the private sector. Under section B5-1.2 Administrative CoSS .............. B5-2
202 of UMRA, EPA generally must prepare awritten 53— mnacts o ST Governments————— R5-6
statement, including a cost-benefit analysis, for proposed and B5-2 Compliance Costs for the Private Sector ... B5-
final rules with “Federal mandates’ that might result in B5-3 Summary of UMRA Analysis............... B5-8
expenditures to state, local, and Tribal governments, inthe References oo B5-9
aggregate, or to the private sector, of $100 million or morein

any one year.

Before promulgating a regulation for which awritten statement is needed, section 205 of UMRA generally requires EPA to
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. The provisions of section 205 do not apply when they are
inconsistent with applicable law. Moreover, section 205 allows EPA to adopt an alternative other than the least costly, most
cost-effective, or least burdensome alternative if the Administrator publishes with the proposed rule an explanation why that
alternative was not adopted. Before EPA establishes any regulatory requirements that might significantly or uniquely affect
small governments, including Tribal governments, it must have developed under section 203 of the UMRA a small
government agency plan. 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 intergovernmental mandates, and informing, educating, and advising small governments on compliance with
regulatory reguirements.

EPA estimates that facilities subject to the proposed Phase I rule would incur annualized post-tax compliance costs of $182.4
million ($2001). Of thistotal, $153.0 million isincurred by private sector facilities, $19.6 million isincurred by facilities
owned by state and local governments, and $9.8 million isincurred by facilities owned by the federal government.
Permitting authorities incur an additional $3.6 million to administer the rule, including labor costs to write permits and to
conduct compliance monitoring and enforcement activities. EPA estimates that the highest undiscounted cost incurred by the
private sector in any one year is approximately $480 million in 2005. The highest undiscounted cost incurred by the state and
local governments in any one year is approximately $42 million in 2005 (including facility compliance costs and state
implementation cost). Thus, EPA has determined that this rule contains a Federal mandate that may result in expenditures of
$100 million or more for state, local, and Tribal governments, in the aggregate, or the private sector in any one year.
Accordingly, EPA has prepared under 8202 of the UMRA awritten statement which is summarized below.

B5-1 ANALYSIS OF IMPACTS ON GOVERNMENT ENTITIES

Governments may incur two types of costs as a result of this proposed rule:
» direct costs to comply with the rule for facilities owned by government entities, and
» administrative costs to implement the regulation.

Both types of costsincurred by governments are discussed below.

! The costs incurred by the federal government are not part of the unfunded mandates analyses and are therefore not included in the
remainder of this chapter. The federal government owns 13 of the 550 Phase |1 facilities.
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B5-1.1 Compliance Costs for Government-Owned Facilities

Of the 550 existing in-scope facilities subject to the proposed rule, 65 are owned by a state or local government. These 65
facilities are owned by 45 government entities. None of the Phase |1 facilities are owned by a Tribal government. Table B5-1
presents the number of government entities that own facilities subject to the proposed rule and the number of in-scope
facilities by ownership type. Of the 65 facilities that are owned by government entities, 48 are owned by municipalities, two
are owned by municipal marketing authorities, seven are owned by state governments, and eight are owned by political
subdivisions.

Table B5-1 also presents the total annualized compliance costs of the 65 facilities by owner type, the average annualized cost
per facility, and the maximum undiscounted cost by the 65 government-owned facilitiesin any one year. The total annualized
compliance costs incurred by the 65 government-owned Phase || facilities is $19.6 million, or approximately $301,300 per
facility.? The seven state-owned facilities account for the largest average annualized compliance cost, with approximately
$445,000 per facility. The maximum undiscounted cost by the 65 facilitiesis $36.3 million, estimated to be incurred in 2005.
The 48 facilities owned by municipalities incur the largest share of this cost, with $27.4 million.

Table B5-1: Number of Government Entities and Government-Owned Facilities
. Average Maximum
Number of Total Annualized . -
. Number of . Compliance One-Year Facility
Ownership Type Government Fadiliti Compliance Costs o c i c
Entities acllities | in millions, $2001) ezt R
(per facility) (in millions, $2001)
Municipality 35 48 $14.1 $293,100 $27.4
Municipal Marketing Authority 2 2 $0.4 $206,300 $0.5
State Government 4 7 $3.1 $445,200 $4.7
Political Subdivision 4 8 $2.0 $248,500 $3.8
Total 45 65 $19.6 $301,300 $36.3

Source:  U.S EPA analysis, 2002.

B5-1.2 Administrative Costs

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(c) of the
Clean Water Act (CWA). EPA estimatesthat states and territories will incur three types of costs associated with
implementing the reguirements of the proposed rule: (1) start-up activities; (2) permitting activities associated with the initial
NPDES permit containing the new section 316(b) requirements and subsequent permit renewals; and (3) annual activities.®
EPA estimates that the total costs for these activities will be $3.62 million, annualized over 30 years at a seven percent rate.
Table B5-2 below presents the annualized costs of the three major administrative activities.

2 Chapter B1: Summary of Compliance Costs of this Economic and Benefits Analysis (EBA) presents information on the unit costs
used to estimate facility compliance costs and the assumptions used to calculated annualized costs.

3 The costs associated with implementing the requirement of the proposed Phase I1 rule are documented in EPA’s Information
Collection Request (U.S. EPA, 2002).
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Table B5-2: Annualized Government Administrative Costs
(in millions, $2001)

Activity Cost
SatUpACIVies 8002 .
Pemiting Actvites e 8260 .
Annual Activities $0.94
Total

Source:  U.S EPA analysis, 2002.

The start-up costs are incurred only once by each of the 45 permitting authorities. The first permit containing the new section
316(b) requirements, permit renewals, and annual activities are incurred on a per-permit basis. Based on the specific
permitting requirements of each in-scope facility, EPA calculated total government costs of implementing the proposed Phase
Il rule by aggregating the unit costs for the first post-promulgation permit, and the repermitting and annual activities. The
maximum one-year undiscounted implementation cost incurred by the government is $6.4 million, in 2006.

The incremental administrative burden on states will aso depend on the extent of each state’ s current practices for regulating
cooling water intake structures (CWIS). Statesthat currently require relatively modest analysis, monitoring, and reporting of
impacts from CWIS in NPDES permits may require more permitting resources to implement the proposed Phase 11 rule than
are required under their current programs. Conversely, states that currently require very detailed analysis may require fewer
permitting resources to implement the proposed rule than are currently required.

The following subsections present more detail on the three types of implementation costs.

a. Start-up activities

Forty-four states and one territory with NPDES permitting authority are expected to undertake start-up activities to prepare
for administering the proposed rule. Start-up activities include reading and understanding the rule, mobilization and planning
of the resources required to address the rul€’ s requirements, and training technical staff on how to review materials submitted
by facilities and make determinations on the proposed Phase |1 rule 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
B5-3 shows the total start-up costs EPA estimated permitting authorities to incur. Each permitting authority will incur start-
up costs of $3,546 as aresult of the proposed Phase Il rule. EPA assumesthat the initial start-up activitieswill be incurred by
all permitting authorities at the end of 2003, the year of promulgation of the Final Section 316(b) Phase Il Existing Facilities
Rule.

Table B5-3: Government Costs of Start-Up Activities
(per Regulatory Authority)

Source:  U.S EPA analysis, 2002.

Start-Up Activity Start-Up Costs
Read and Understand Rule $877
M obilization/Planning $1,526
Training $1,093
Other Direct Costs $50
Total
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b. Initial post-promulgation permitting and repermitting activities

The permitting authorities will be required to implement the section 316(b) Phase Il rule by adding compliance requirements
to each facility’s NPDES permit. Permitting activities include incorporating section 316(b) requirements into the first post-
promulgation permit and making modifications, if necessary, to each subsequent permit. The first permit containing the new
section 316(b) requirements will be issued between 2004 and 2008.* Repermitting activities will take place every five years
after initial permitting.

The proposed Phase |1 rule requires facilities to submit the same type of information for their initial post-promulgation permit
and for each permit renewal application. Therefore, the type of administrative activities are similar for theinitial post-
promulgation and each subsequent permit. EPA identified the following major activities associated with state permitting
activities: reviewing submitted documents and supporting materials, verifying data sources, consulting with facilities and the
interested public, determining specific permit requirements, and issuing the permit. Table B5-4 below presents the state
permitting activities and associated costs on a per permit basis. The permitting costs do not vary by type of facility to be
permitted. The burden of repermitting is expected to be smaller than for the initial post-promulgation permit because the
permitting authority is already familiar with the facility’ s case and the type of information the facility will provide.

Two of the permitting activities presented within Table B5-4 pertain only to facilities opting for a site-specific determination
of best technology available (BTA). An authorized state is able to permit afacility to opt for alternative regulatory
requirementsiif it can demonstrate that the alternative requirements will result in environmental performance within a
watershed that is comparable to the reductions in impingement mortality and entrainment comparable to those otherwise
achieved under the proposed Phase Il rule. EPA estimates that 10 regulatory permitting authorities would incur permitting
costs associated with site-specific determinations.

4 For an explanation of how the compliance years were assigned to facilities subject to the proposed Phase |1 rule, see Chapter B1:
Summary of Compliance Costs of this EBA.
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Table B5-4: Government Permitting Costs (per Permit)
Activity Post-Promulgation Permit Reper mitting

Review Source Water Physical Data $261 $102

Review CWIS Data $782 $232

Review Source Water Baseline Biological Characterization Data $1,462 $439

ggvrl] (e;\r/\]/StF:rEit)ipoonsq’a\lst L(()jry Collection of Information for Comprehensive | $1,170 | $366

Review Source Water Body Flow Information i $261 { $102

Review Design and Construction Technology Plan i $1,297 { $369

Review Impingement Mortality & Entrainment Characterization Study i $19,230 $5,769 I
Review Evaluation of Potential CWI'S Effects $1,170 : $366 I
Review Restoration Measures® $2,066 $620 I
Review Information to Support Site-Specific Determination of BTA® $41,320 $12,396 I
Determine Monitoring Frequency $261 { $102
Determine Record K eeping and Reporting Frequency $261 { $102

Establish Requirements for Site-Specific Technology® $1,042 $289 I
Considering Public Comments $1,170 { $366 I
Issuing Permits $238 $57 I
Permit Record Keeping i $117 { $22 I
Other Direct Costs $300 $300

Total® $72,405 $21,996

Site Specific Costs $42,362 $12,685

Assumed to apply to only 10 percent of facilities.
Cost incurred only for facilities conducting site-specific demonstrations.
Individual numbers may not add up to total due to independent rounding.

b

Cc

Source:  U.S EPA analysis, 2002.

Initial post-promulgation permits that require all of the components listed in the table above are expected to impose a per
permit cost per of $72,405 on the permitting authority. A magjority of the initial permitting costs result from the facility option
for asite-specific determination of BTA. For theinitial post-promulgation permit, the state administrative costs associated
with the site-specific determination are estimated to be $42,362, or approximately 59 percent of the total permitting costs.
Permitting authorities would incur a maximum permit cost of $30,043 for facilities that do not conduct a site specific
determination for their initial post-promulgation permit.

The maximum state administrative cost for a permit renewal is $21,996. For facilities that do not conduct a site specific
determination, the cost per permit imposed on the permitting authority is reduced by $12,685, resulting in a maximum permit
cost of $9,311.
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c. Annual activities

In addition to the start-up and permitting activities previously discussed, permitting authorities will have to carry out certain
annual activities to ensure the continued implementation of the requirements of the proposed Phase Il rule. These annua
activitiesinclude reviewing yearly status reports, tracking compliance, determination on monitoring frequency reduction, and
record keeping.

Table B5-5 below shows the annual activities that will be necessary for each permit, beginning in the year after the first post-
promulgation permit, and the estimated costs of each activity. A total cost of $1,712 is estimated for each permit per year.

Table B5-5: Government Costs for Annual Activities (per Permit)
Annual Activity Annual Costs
Review of Yearly Status Report $610
Compliance Tracking $521
Determination on Monitoring Frequency Reduction $407
Record Keeping $124
Other Direct Costs $50
Total $1,712

Source:  U.S EPA analysis, 2002.

B5-1.3 Impacts on Small Governments

EPA’s analysis also considered whether the proposed rule may significantly or uniquely affect small governments (i.e.,
governments with a population of less than 50,000). Table B5-6 presents by ownership size: (1) the number of entities
owning facilities subject to the regulation; (2) the number of facilities; (3) compliance costs; and (4) the estimated average
compliance cost per facility. EPA identified 22 facilities (of the 65 government-owned facilities) subject to the proposed rule
that are owned by small governments.®

Table B5-6 shows that the estimated annualized compliance cost for al government-owned facilities is $19.6 million. The 43
facilities owned by large governments would incur costs of $13.6 million; the 22 facilities owned by small governments
would incur costs of $6 million.

5 Chapter B4: Regulatory Flexibility Analysis of this EBA provides more information on EPA’s determination of the size of entities
owning the 550 in-scope facilities.
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Table B5-6: Number of Regulated Facilities and Compliance Costs by Entity Size
Number of . Maximum
o Number of |  Facilities Aliglizzd YEETE One-Year Facility
Ownership Size I, : : Compliance Costs Compliance .
Entities Subject to in milli 500 C i Compliance Costs
Regulation (0 g, 20 10) e [pr [FEelllsy (in millions, $2001)
Facilities Owned by
Small Governments 22 22 $6.0 $272,200 $9.7
Facilities Owned by
| arge Governments 23 43 $13.6 $283,300 $26.6
ﬁ;'ciﬁg‘g“mem'owned 45 65 $19.6 $301,400 $36.3
é;iﬂgg y-onned & | 4n $153.0 $324,700 $479.0

Source:  U.S EPA analysis, 2002.

Thetotal annualized compliance cost for the 22 facilities owned by small governments is $6.0 million, or approximately
$272,000 per facility. In comparison, the total annualized compliance cost for the 43 facilities owned by large governmentsis
$13.6 million, or approximately $283,000 per facility. For al of the 471 privately-owned facilities, the total annualized
compliance cost is $182.4 million, or approximately $331,600 per facility. These numbers support EPA’s analysisin

showing that small governments would not be significantly or uniquely affected by the proposed Phase |1 rule. The per
facility average compliance cost incurred by facilities owned by small governments is less than the per facility compliance
costs incurred by facilities owned by large governments and privately-owned facilities subject to the proposed Phase I1 rule.

B5-2  COMPLIANCE COSTS FOR THE PRIVATE SECTOR

The private sector only incurs compliance costs associated with facilities subject to this proposed rule. These direct facility
costs already include the cost to facilities of obtaining their NPDES permits. Of the 550 in-scope facilities subject to the
proposed rule, EPA identified 471 to be owned by a private entity.

Compliance costs for individual facilities are presented in Chapter B1: Summary of Compliance Costs of this EBA. Total
annualized (post-tax) compliance costs for the 471 privately-owned facilities are estimated to be $153.0 million, discounted at
seven percent. The maximum aggregate costs (undiscounted) for all 471 facilitiesin any one year is estimated to be $479.0
million, incurred in 2005.
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B5-3 SUMMARY OF UMRA ANALYSIS

EPA estimates that the Proposed Section 316(b) Existing Facilities Rule will result in expenditures of $100 million or greater
for state and local governments, in the aggregate, or for the private sector in any one year. Table B5-7 summarizes the costs
to comply with the rule for the 537 in-scope facilities (excluding the 13 facilities owned by the federal government) and the
costs to implement the rule, borne by the responsible regulatory authorities.

Table B5-7: Summary of UMRA Costs (in millions, $2001)

Sector

Total Annualized Cost (Post-Tax) Maximum One-Year Cost
Sector Facilit Government Facility Government
Com IianceyCosts ] Implementation Total Compliance | Implementation Total
P Costs Costs Costs
Government $19.6 $3.6 $23.2 $36.3 $5.8 $42.2

Private Sector $153.0 n/a $479.0 n/a

Source:  U.S EPA Analysis, 2002.

Thetotal annualized (post-tax) costs of the Proposed Section 316(b) Phase Il Existing Facilities Rule borne by governmentsis
approximately $23.2 million, consisting of $19.6 million in facility compliance costs and $3.6 million in government
implementation costs. The maximum one-year costs that will be incurred by government entities is expected to be $42.2
million ($36.3 million in facility compliance costs and $5.8 million in implementation costs), incurred in 2005. Total
annualized costs borne by the private sector is estimated by EPA to be $153 million. The maximum one-year cost to the
private sector is $479 million, incurred in 2005.
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Chapter B6: Other Administrative
Requirements

INTRODUCTION
CHAPTER CONTENTS
. . B6-1 E.O. 12866: Regulatory Planning and Review . ... B6-1
This chapter presents.se'veral °t.h.ef analyses in support of the B6-2 E.O. 12898: Federal Actionsto Address Environmental
Proposed Phase _” Existing FaCIIItIgG Rule. These analyses Justice in Minority Populations and Low-Income
address the requirements of Executive Orders and Acts Populations ............ ... .. ... B6-1
applicable to this rule. B6-3 E.O. 13045: Protection of Children from Environmental
Health Risks and Safety Risks ................ B6-3
B6-4 E.O. 13132: Federalism ..................... B6-4
. B6-5 E.O. 13158: Marine Protected Areas ........... B6-5
B6-1 EXEcUTIVE ORDER 12866: B6-6 E.O. 13175: Consultation with Tribal
REGULATORY PLANNING AND REVIEW GOVEMMENES . .« o v ettt B6-6
B6-7 E.O. 13211: Energy Effects .................. B6-6
. B6-8 Paperwork Reduction Actof 1995 ............. B6-7
Under Executive Order 12866 (_58 FR 51735, October 4, B6-9 National Technology Transfer and
1993), the Agency must determine whether the regulatory Advancement Act .......................... B6-7
action is “significant” and therefore subject to OMB review REFEIENCES ... .ottt B6-8
and the requirements of the Executive Order. The order

defines a“significant regulatory action” as one that is likely
to result in arule that may:

» havean annual effect on the economy of $100 million or more or adversely affect in amaterial way the economy, a
sector of the economy, productivity, competition, jobs, the environment, public health or safety, or state, local, or
Tribal governments or communities; or

» create aseriousinconsistency or otherwise interfere with an action taken or planned by another agency; or

» materialy ater the budgetary impact of entitlements, grants, user fees, or loan programs or the rights and obligations
of recipients thereof; or

» raisenovel legal or policy issues arising out of legal mandates, the President’ s priorities, or the principles set forth in
the Executive Order.

Pursuant to the terms of Executive Order 12866, EPA determined that this proposed rule is a “significant regulatory action.”
As such, this action was submitted to OMB for review. Changes made in response to OMB suggestions or recommendations
are documented in the public record.

B6-2 EXECUTIVE ORDER 12898: FEDERAL ACTIONS TO ADDRESS ENVIRONMENTAL
JUSTICE IN MINORITY POPULATIONS AND LOW-INCOME POPULATIONS

Executive Order 12898 (59 FR 7629, February 11, 1994) requires that, to the greatest extent practicable and permitted by law,
each Federal agency must make achieving environmental justice part of itsmission. E.O. 12898 provides that each Federal
agency must conduct its programs, policies, and activities that substantially affect human health or the environment in a
manner that ensures such programs, policies, and activities do not have the effect of (1) excluding persons (including
populations) from participation in, or (2) denying persons (including populations) the benefits of, or (3) subjecting persons
(including populations) to discrimination under such programs, policies, and activities because of their race, color, or nationa
origin.
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Today’ s final rule would require that the location, design, construction, and capacity of cooling water intake structures
(CWIS) at Phase |1 existing facilities reflect the best technology available for minimizing adverse environmental impact. For
severa reasons, EPA does not expect that this final rule would have an exclusionary effect, deny persons the benefits of the
participation in a program, or subject persons to discrimination because of their race, color, or national origin.

In fact, because EPA expects that this final rule would help to preserve the health of aquatic ecosystems located in reasonable
proximity to Phase Il existing facilities, it believes that all populations, including minority and low-income populations,
would benefit from improved environmental conditions as aresult of thisrule. Under current conditions, EPA estimates
approximately 2.2 billion fish (expressed as age 1 equivalents) of recreational and commercial species are lost annually due to
impingement and entrainment at the 539 in-scope Phase 1 existing facilities. Under the proposed regulation, over 1.2 hillion
individuals of these commercially and recreationally sought fish species (age 1 equivalents) will now survive to join the
fishery each year (435 million fish due to reduced impingement impacts, and 789 million fish due to reduced entrainment).
These additional 1.2 billion fish will provide increased opportunities for subsistence anglers to increase their catch, thereby
providing some benefit to low income households located near regul ation-impacted waters.

The greatest benefits from this rule may be realized by populations that fish for subsistence purposes. While the extent of
subsistence fishing in the U.S. or in individual states and cities is not generally known, it is known that Native Americans and
low income Southeast Asians are the major population subgroups participating in subsistence fishing. However, Native
Americans fishing on reservations are not required to obtain alicense, so records of the number of Native Americans fishing
on reservations are not available. Similarly, Southeast Asians often do not purchase licenses and therefore the extent of their
participation in subsistence fishing is unknown.

Dueto the lack of data, EPA uses simplifying assumptions to estimate the number of subsistence fishermen. In some past
analyses, EPA assumed that subsistence fishermen constitute 5 percent of the total licensed population. This assumption is,
however, likely to understate the number of recreational fishers, because athough fishing licenses may be sold to subsistence
fishermen, many of these individuals do not purchase fishing licenses. Therefore, in more recent analyses EPA has assumed
that the number of subsistence fishermen would constitute an additional 5 percent of the licensed fishing population. Using
this 10 percent assumption, the number of subsistence fishermen that may benefit from increased fish populations as a result
of thisruleis substantial.

Based on estimates of the number of anglers calculated from the 1996 National Survey of Fishing, Hunting, and
Wildlife-Associated Recreation (U.S. DOI 1997), the average in-scope facility has a subsistence population of nearly 15,000
people living within 50 miles of the facility. EPA estimated average subsistence populations by waterbody type. The results
indicate that, although the estimated subsistence fishing population comprises a small percentage of the total population, a
significant number of persons may engage in subsistence fishing within the vicinity of in-scope facilities. The results of this
analysis are presented in Table B6-1.

Table B6-1: Estimated Subsistence Fishing Population Within 50-mile Radius of In-scope Facilities °
Warbogy Ty | MMHTGnSRe | Awraaol  AwrageComaed subdsene
By Nooout L N - R 000
sy U S US S. L N 12000
Rl U SO, SR 578000 .............................. 19000
GO b A S 195000 ............................... 0000
Ocean 22 5,101,000 13,000

All In-Scope Facilities 2,576,000 :

& Estimated as 10% of total estimated anglersliving within 50 miles of an in-scope facility. Rounded to nearest thousand.
P Rounded to the nearest thousand.

Source:  Angler estimates calculated from U.S DOI, 1997; U.S EPA analysis, 2002.

Because the estimates presented in Table B6-1 are estimates that are not based on actual subsistence fishing data, they may
tend to underestimate or overestimate the actual levels of subsistence fishing within a given waterbody type. As a secondary
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analysis, EPA calculated the poverty rate and the percentage of the population classified as non-white, Native American, and
Asian for populations living within a 50-mile radius of each of the 539 in-scope facilities.

The results of this secondary analysis, presented in Table B6-2, show that the populations affected by the in-scope facilities
have poverty levels and racial compositions that are quite similar to the U.S. population as awhole. In-scope facilities
located on oceans and non-gulf estuaries do tend to have significant Asian populations. As such, in these areas persons that
rely on subsistence fishing may benefit greatly due to increases in fish populations resulting from changes mandated by the
rule. However, taken as awhole, arelatively small subset of the facilities are located near populations with poverty rates (24
of 539, or 4.5%), non-white populations (101 of 539, or 18.7%), Native American populations (30 of 539, or 5.6%), or Asian
populations (48 of 539, or 8.9%) that are significantly higher than U.S. average levels.

Table B6-2 Demographics of Populations within 50-Mile Radius of In-Scope Facilities I
: Average 2000 Percent of Number of Facilities with Levels >= 1.5 Times
Number of Average .................. Populatlon .................... theUSLeveI ..............................
Waterbody Type i In-Scope i i 5 5 : 5 : Lo
L Facilities | P%vetrty i Non- : Native : Asian® . Poverty | v’:l/?]?t_e A'\r]::r\i/cea i Asian Po
al® ! white* | American® : ! Rate i i i P
H : : ] Pop ] n Pop
Estuary -NonGulf i 78 | 1120% | 285% | 08% 8 i o i 33
Estuary-Gulf {30 i 134% i 240% | 08% i 25% | o6 i 0 0 I
Freshwater i 393 1.6% 44 27 1
Great Lake {16 1.6% 3 2 0
Ocean 22 1.6% 10 1 14
All In-Scope 539 125% | 202% |  14% 3.0% 24 101 30 48
Facilities

& Non-white population defined as any person who did not indicate their race to be "White," either alone or in combination with one
or more of the other races listed.

P Defined as any person who indicated their race to be "Native American” or "Native Alaskan" either alone or in combination with
one or more of the other races listed

¢ Defined as any person who indicated their race to be "Asian” either alone or in combination with one or more of the other races
listed.

Source:  Non-white, Native American, and Asian population estimates compiled from U.S. DOC, 2000; Average poverty rate compiled
fromU.S DOC, 1998.

Based on these results, EPA does not believe that this rule will have an exclusionary effect, deny persons the benefits of the

NPDES program, or subject persons to discrimination because of their race, color, or national origin. To the contrary, it will
increase the number of fish and other aguatic organisms available for subsistence, commercial, and recreational anglers of all
races, color, and natural origin.

B6-3 EXECUTIVE ORDER 13045: PROTECTION OF CHILDREN FROM ENVIRONMENTAL
HEALTH RIsks AND SAFETY RIsks

Executive Order 13045 (62 FR 19885, April 23, 1997) appliesto any rule that (1) is determined to be “economically
significant” as defined under Executive Order 12866, and (2) concerns an environmental health or safety risk that EPA has
reason to believe might have a disproportionate effect on children. If the regulatory action meets both criteria, the Agency
must evaluate the environmental health and safety effects of the planned rule on children, and explain why the planned
regulation is preferable to other potentially effective and reasonably feasible alternatives considered by the Agency. This
proposed rule is an economically significant rule as defined under Executive Order 12866. However, it does not concern an
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environmental health or safety risk that would have a disproportionate effect on children. Therefore, it is not subject to
Executive Order 13045.

B6-4 EXECUTIVE ORDER 13132: FEDERALISM

Executive Order 13132 (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.” Policies that have federalism implications are 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 unless EPA consults with state and
local officials early in the process of developing the proposed regulation. EPA also may not issue a regulation that has
federalism implications and that preempts state law, unless the Agency consults with state and local officials early in the
process of developing the proposed regulation.

This proposed 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. EPA expects an annual burden of 146,983 hours for
states to collectively administer this proposed rule. EPA hasidentified 65 Phase |1 existing facilities that are owned by state
or local government entities. The annual impacts on these facilities are not expected to exceed 2,252 burden hours and
$56,739 (non-labor costs) per facility.

The proposed national cooling water intake structure reguirements would be implemented through permits issued under the
NPDES program. Forty-five states and territories are currently authorized pursuant to section 402(b) of the CWA to
implement the NPDES program. In states not authorized to implement the NPDES program, EPA issues NPDES permits.
Under the CWA, states are not required to become authorized to administer the NPDES program. Rather, such authorization
isavailableto statesif they operate their programs in a manner consistent with section 402(b) and applicable regulations.
Generally, these provisions require that state NPDES programs include requirements that are as stringent as Federal program
requirements. States retain the ability to implement regquirements that are broader in scope or more stringent than Federal
requirements. (See section 510 of the CWA.)

EPA does not expect the proposed Phase |1 regulation to have substantial direct effects on either authorized or nonauthorized
states or on local governments because it would not change how EPA and the states and local governments interact or their
respective authority or responsibilities for implementing the NPDES program. This proposed rule establishes national
regquirements for Phase |1 existing facilities with cooling water intake structures. NPDES-authorized states that currently do
not comply with the final regulations based on this rule might need to amend their regulations or statutes to ensure that their
NPDES programs are consistent with Federal section 316(b) requirements. (See 40 CFR 123.62(e).) For purposes of this
proposed rule, the relationship and distribution of power and responsibilities between the Federal government and the state
and local governments are established under the CWA (e.g., sections 402(b) and 510); nothing in this proposed rule would
alter that. Thus, the requirements of section 6 of the Executive Order do not apply to thisrule.

Although section 6 of Executive Order 13132 does not apply to thisrule, EPA did consult with state governments and
representatives of local governments in developing definitions and concepts relevant to the section 316(b) regulation and this
proposed rule:

»  During the development of the proposed section 316(b) rule for new facilities, EPA conducted several outreach
activities through which state and local officials were informed about this proposal. These officials then provided
information and comments to the Agency. The outreach activities were intended to provide EPA with feedback on
issues such as adverse environmental impact, BTA, and the potential cost associated with various regulatory
alternatives.

»  EPA has made presentations on the section 316(b) rulemaking effort in general at eleven professional and industry
association meetings. EPA also conducted two public meetings in June and September of 1998 to discuss issues
related to the section 316(b) rulemaking effort. In September 1998 and April 1999, EPA staff participated in
technical workshops sponsored by the Electric Power Research Institute on issues relating to the definition and
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assessment of adverse environmental impact. EPA staff have worked with numerous states such as New Y ork, New
Jersey, Cdlifornia, Rhode Island, and Massachusetts and regions such as Region 1 and Region 9.

»  EPA met with the Association of State and Interstate Water Pollution Control Administrators (ASIWPCA) and, with
the assistance of ASIWPCA, conducted a conference call in which representatives from 17 states or interstate
organizations participated.

» EPA met with OMB and utility representatives and other federal agencies (the Department of Energy, the Small
Business Administration, the Tennessee Valley Authority, the National Oceanic and Atmospheric Administration’s
National Marine Fisheries Service and the Department of Interior’s U.S. Fish and Wildlife Service).

»  EPA received more than 2000 comments on the Phase | proposed rule and Notice of Data Availability (NODA). In
some cases these comments have informed the development of the Phase Il rule proposal. State and local
government representatives from the following states submitted comments: Alaska, California, Florida, Louisiana,
Maryland, Michigan, Nebraska, New Hampshire, New Jersey, New Y ork, North Carolina, North Dakota, Ohio,
Pennsylvania, and Texas.

» OnMay 23, 2001, EPA held aday-long forum to discuss specific issues associated with the devel opment of
regulations under section 316(b). At the meseting, 17 experts from industry, public interest groups, states, and
academia reviewed and discussed the Agency’s preliminary data on cooling water intake structure technol ogies that
arein place at existing facilities and the costs associated with the use of available technologies for reducing
impingement and entrainment. Over 120 people attended the meeting.

In the spirit of this Executive Order and consistent with EPA policy to promote communications between EPA and state and
local governments, the preambl e to this proposed rule specifically solicited comment from state and local officials.

B6-5 EXECUTIVE ORDER 13158: MARINE PROTECTED AREAS

Executive Order 13158 (65 FR 34909, May 31, 2000) requires EPA to “expeditiously propose new science-based regulations,
as necessary, to ensure appropriate levels of protection for the marine environment.” EPA may take action to enhance or
expand protection of existing marine protected areas and to establish or recommend, as appropriate, new marine protected
areas. The purpose of the Executive Order isto protect the significant natural and cultural resources within the marine
environment, which means “those areas of coastal and ocean waters, the Great Lakes and their connecting waters, and
submerged lands thereunder, over which the United States exercises jurisdiction, consistent with international law.” EPA
expects that the proposed Phase Il Existing Facilities Rule will advance the objective of Executive Order 13158.

Marine protected areas include designated areas with varying levels of protection, from fishery closure areas, to aquatic
National Parks, Marine Sanctuaries, and Wildlife Refuges (NOAA, 2002). The Departments of Commerce and the Interior
have included sites that appear to meet the marine protected area definition in a nationwide inventory of marine protected
areas. Thislist has not been completed yet, but includes 32 national sitesin the New England region, 31 in the Middle
Atlantic region, 43 sitesin the South Atlantic region, and 46 in the U.S. Pacific Coast region. Examples of different types of
marine protected areas currently in the list include the Great Bay National Wildlife Refuge in New Hampshire, the Cape Cod
Bay Northern Right Whale Critical Habitat in Massachusetts, the Narragansett Bay National Estuarine Research Reservein
Rhode Island, Everglades National Park and the Tortugas Shrimp Sanctuary in Florida, and the Point Reyes National
Seashore in California

Marine protected areas can help address problems related to the depletion of marine resources by prohibiting, or severely
curtailing, activities that are permitted or regulated by law outside of marine protected areas. Such activities include oil
exploration, dredging, dumping, fishing, certain types of vessel traffic, and the focus of section 316(b) regulation, the
impingement and entrainment of aquatic organisms by cooling water intake structures.

Impingement and entrainment affects many kinds of aquatic organisms, including fish, shrimp, crabs, birds, seaturtles, and
marine mammals. Aquatic environments are harmed both directly and indirectly by impingement and entrainment of these
organisms. In addition to the harm that results from the direct removal of organisms by impingement and entrainment, there
are the indirect effects on aguatic food webs that result from the impingement and entrainment of organisms that serve as prey
for predator species. There are also cumulative impacts that result from multiple intake structures operating in the same local
area, or when multiple intakes affect individuals within the same population over a broad geographic range.
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Decreased numbers of aquatic organisms resulting from the direct and indirect effects of impingement and entrainment can
have a number of consequences for marine resources, including impairment of food webs, disruption of nutrient cycling and
energy transfer within aguatic ecosystems, loss of native species, and reduction of biodiversity. By reducing the impingement
and entrainment of aquatic organisms, the proposed Phase |1 Existing Facilities Rule will not only help protect individual
species but aso the overall marine environment, thereby advancing the objective of Executive Order 13158 to protect marine
aress.

B6-6 EXECUTIVE ORDER 13175: CONSULTATION AND COORDINATION WITH INDIAN
TRIBAL GOVERNMENTS

Executive Order 13175 (65 FR 67249, November 6, 2000) requires EPA to develop an accountabl e process to ensure
“meaningful and timely input by tribal officialsin the development of regulatory policies that have tribal implications.”
“Policies that have tribal implications’ is defined in the Executive Order to include regulations that have “substantial direct
effects on one or more Indian Tribes, on the relationship between the Federal government and the Indian Tribes, or on the
distribution of power and responsibilities between the Federal government and Indian Tribes.” This proposed rule does not
have tribal implications. It will not have substantial direct effects on tribal governments, on the relationship between the
Federal government and Indian Tribes, or on the distribution of power and responsibilities between the Federal government
and Indian Tribes, as specified in Executive Order 13175. EPA’s analyses show that no facility subject to this proposed rule
isowned by tribal governments. This proposed rule does not affect Tribesin any way in the foreseeable future. Accordingly,
the requirements of Executive Order 13175 do not apply to thisrule.

B6-7 EXECUTIVE ORDER 13211: ACTIONS CONCERNING REGULATIONS THAT
SIGNIFICANTLY AFFECT ENERGY SUPPLY, DISTRIBUTION, OR USE

Executive Order 13211 (66 FR 28355; May 22, 2001) 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:

“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

(ii) islikely to have a significant adverse effect on the supply, distribution, or use of energy;
or

(2) that isdesignated by the Administrator of the Office of Information and Regulatory Affairs
(OIRA) as a significant energy action.”

For those regulatory actions identified as “significant energy actions,” a Statement of Energy Effects 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 alternatives to the action with adverse energy effects and
the expected effects of such alternatives on energy supply, distribution, and use.

This proposed rule does not qualify as 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 proposed rule does not contain
any compliance requirements that would directly reduce the installed capacity or the electricity production of U.S. electric
power generators, for example through parasitic losses or auxiliary power requirements. In addition, based on the estimated
costs of compliance, EPA currently projects that the rule will not lead to any early capacity retirements at facilities subject to
thisrule or at facilities that compete with them. Asdescribed in detail in Chapter C3: Electricity Market Model Analysis,
EPA estimates small effects of thisrule on installed capacity, generation, production costs, and electricity prices. EPA
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therefore concludes that this proposed rule will have small energy effects at a national, regional, and facility-level. Asa
result, EPA did not prepare a Statement of Energy Effects.

For more detail on the potential energy effects of this proposed rule or the alternative regulatory options considered by EPA,
see Chapter C3: Electricity Market Model Analysis and Chapter C7: Alternative Regulatory Options.

B6-8 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)).

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 unlessit displays
acurrently valid OMB control number.

EPA’s estimate of the information collection requirements imposed by the proposed Phase |1 regulation are documented in the
Information Collection Request (ICR) which accompanies this regulation (U.S. EPA, 2002).

B6-9 NATIONAL TECHNOLOGY TRANSFER AND ADVANCEMENT ACT

Section 12(d) of the National Technology Transfer and Advancement Act (NTTAA) of 1995, Pub L. No. 104-113, Sec. 12(d)
directs EPA to use voluntary consensus standards in its regulatory activities unless doing so would be inconsistent with
applicable law or otherwise impractical. Voluntary consensus standards are technical standards (e.g., materials specifications,
test methods, sampling procedures, and business practices) that are developed or adopted by voluntary consensus standard
bodies. The NTTAA directs EPA to provide Congress, through the Office of Management and Budget (OMB), explanations
when the Agency decides not to use available and applicable voluntary consensus standards.

This proposed rule does not involve such technical standards. Therefore, EPA is not considering the use of any voluntary
consensus standards.

1 EPA recognizes that some of the alternative regulatory options discussed in the preamble and analyzed in Chapter C7: Alternative
Regulatory Options would have larger effects and might well qualify as“significant energy actions’ under Executive Order 13211. If EPA
decides to revise the proposed requirements for the final rule, it will reconsider its determination under Executive Order 13211 and prepare
a Statement of Energy Effects as appropriate.
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Chapter B7: Alternative Options -
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B7-1 Waterbody/Capacity-Based Option .............

EPA considered the costs and economic impacts of four B7-1.1 Compliance COStS ... ... ovvoooeeeee. ..

alternative regulatory options that would establish best B7-1.2 Cost-to-Revenue Measure . . . . . ... .
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rivers, and oceans to reduce intake capacity
commensurate with the use of closed-cycle,

. . . B7-3.2 Cost-to-Revenue Measure . ............... B7-11
recirculating cooling systems based on the B7-3.3 SBREFA ANAIYSIS . ...« v oo B7-12
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assumes that all facilities with recirculating B7-4.3 SBREFA Analysis .. .................... B7-15

cooling system-based requirements would comply
with Track | and install a wet cooling tower
(Option 1); the second, more likely, case assumes

that a percentage of the facilities with recirculating cooling system-based requirements would comply with Track 11

and conduct a comprehensive waterbody characterization study and install technologies other than wet cooling
towers (Option 2).

»  (2) Impingement Mortality and Entrainment Controls Everywhere Option (Option 3a): This option would

require all Phase 1 facilities to reduce impingement and entrainment to levels established based on the use of design

and construction technologies (e.g., fine-mesh screens, fish return systems) or operational measures.

» (3) All Cooling Towers Option (Option 4): This option would require all Phase Il facilities to reduce intake
capacity commensurate with the use of closed-cycle, recirculating cooling systems.

» (4) Dry Cooling Option (Option 5): This option would require Phase |1 facilities located on estuaries, tidal rivers,

and oceans to reduce intake capacity commensurate with the use of a dry cooling system based on the volume of
cooling water they withdraw.

For each of these four alternative options, this chapter presents (1) the private annualized costs of compliance by NERC
region and plant type;® (2) cost-to-revenue ratios at the facility and firm-levels; and (3) an analysis of potential impacts on

small entities. The methodologies used to develop the estimates presented in this chapter are the same as those discussed in

previous chapters of this EBA. Chapter B1: Summary of Compliance Costs and the § 316(b) Technical Development

Document present EPA’s detailed analysis of the compliance cost components and national cost estimation; Chapter B2: Cost

! Chapter Al: Introduction and Overview of this Economic and Benefits Analysis (EBA) provides a more detailed discussion of the

requirements of these alternative regulatory options. EPA also considered another waterbody-based option (Option 6) in which all

facilities located on an estuary or tidal river or ocean must reduce intake flow commensurate with a level that can be achieved by a closed-

cycle, recirculating system, regardless of proportional intake flow. This option was not costed and is not discussed in this chapter.

2 For a count of Phase Il facilities by NERC region and plant type, see Chapter A2: Need for the Regulation of this EBA.
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Impact Analysis presents an assessment of the magnitude of compliance costs at the facility and firm-levels; and Chapter B4:
Regulatory Flexibility Analysis considers the potential impact of the proposed Phase Il rule on small entities.

B7-1 WATERBODY/CAPACITY-BASED OPTION (OPTIONS 1 AND 2)

The waterbody/capacity-based option would require facilities that withdraw very large amounts of water from an estuary, tidal
river, or ocean to reduce their intake capacity to a level commensurate with that which can be attained by a closed-cycle,
recirculating cooling system. EPA estimates that 54 facilities would be required to reduce intake flow to a level commensurate
with that which can be attained by a closed-cycle recirculating system to comply with this option.

The cost for facilities to meet these standards could potentially be substantial if they installed a cooling tower. Under this
option, EPA would provide an opportunity to seek alternative requirements to address locally significant air quality or energy
impacts. While EPA is not proposing this option, EPA is considering it for the final rule.?

EPA analyzed two different cases of the waterbody/capcity based option: the first case assumes that all 54 facilities with
recirculating cooling system-based requirements would comply with Track | and install a wet cooling tower; the second, more
likely, case assumes that 33 facilities would comply with Track | and install a wet cooling tower and the remaining 21 facilities
with flow reduction requirements would comply with Track 11 and conduct a comprehensive waterbody characterization study
and install technologies other than wet cooling towers.

B7-1.1 Compliance Costs

EPA estimates that the total annualized private post-tax cost of compliance for the waterbody/capacity-based option ranges
from approximately $379 million assuming 21 facilities comply with Track 11 (Option 2) to $595 million assuming all 54
facilities comply with Track I (Option 1).

Table B-2 presents the total annualized private costs by cost category and NERC region for both of the compliance responses
analyzed. The NERC regions with the highest compliance costs, FRCC (Florida Reliability Coordinating Council), MAAC
(Mid-Atlantic Area Council), NPCC (Northeast Power Coordinating Council), SERC (Southwestern Electric Reliability
Council), and WSCC(Western Systems Coordinating Council) all contain coastal states with facilities withdrawing cooling
water from estuaries, tidal rivers, or oceans.

Using the assumption that all 54 facilities with recirculating cooling system based requirements would comply with Track |
(Option 1), the annualized cost by NERC region ranges from approximately $90,000 for facilities located in ASCC (Alaska
Systems Coordinating Council) to $142 million for facilities located in NPCC (Northeast Power Coordinating Council). The
capital technology cost, which includes the cost of cooling towers, comprises $226 million of the total $595 million cost (or 38
percent). The annual energy penalty and one-time connection outage costs represent $68 million (or 11 percent) and $26
million (or 4 percent), respectively. Annual operating and maintenance costs represent $242 million (or 41 percent) of total
compliance costs. Permitting costs represent $34 million (or 6 percent) of total compliance costs.

Under the second, more likely, assumption that some facilities would comply with Track | and others with Track 11 (Option 2),
the annualized cost by NERC region ranges from approximately $76,000 for facilities located in ASCC (Alaska Systems
Coordinating Council) to $98 million for facilities located in NPCC (Northeast Power Coordinating Council). The capital
technology cost comprises $162 million of the total $379 million cost (or 43 percent). The annual energy penalty and one-time
connection outage costs represent $28 million (or 7 percent) and $22 million (or 6 percent), respectively. EPA estimates
operating and maintenance costs to be $146 million (or 39 percent) of total compliance costs. Permitting costs represent $32
million (or 8 percent) of total compliance costs.

% EPA analyzed this option using the energy market model. For a detailed analysis, see Chapter B8: Alternative Options - Electricity
Market Model Analysis of this Economic and Benefits Analysis (EBA).
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B7: Alternative Options - Costs and Economic Impacts

Table B7-2: Private (Post-Tax) Annualized Compliance Costs by NERC Region (in millions, $2001)
Waterbody/Capacity-Based Option

One-Time Costs

Technology | Outage

Recurring Costs

NERC Region Capital i Connection Energy

Penalty

Permitting
Costs

Total

All Track I (Option 1)

$2421 $67.9

Source:  U.S EPA analysis, 2002.
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B7: Alternative Options - Costs and Economic Impacts

Table B7-3 presents total annual facility compliance costs by cost category and steam plant type. The annual compliance costs
under Option 1 range from $2 million for waste facilities to $232 million for oil and gas facilities. Under Option 2, total
annual compliance costs range from $2 million for waste facilities to $189 million for oil and gas facilities

Source:  U.S EPA analysis, 2002.

B7-1.2 Cost-

a.

to-Revenue Measure

Facility-level analysis

Table B7-3: Annualized Facility Compliance Costs by Steam Plant Type (in millions, $2001)
Waterbody/Capacity-Based Option
e = N Rergesms
Type Capital Connection e Energy Permitting Total
Technology Outage Penalty Costs
All Track I (Option 1)
Coal $653 ........................... $ 53 ........................ $580 .......... $17e ..................... $183 $1646 .........

CombmedCycIe $76 ............................ $ 04 ........................ $107 ...................... $13 ....................... $10 $211 ..........

Nuc|ear $677 .......................... $ 143 ....................... $623 ..................... $274 ...................... $34 $1752 .........

o||/Gas $841 ........................... $ 54 ....................... $1101 .................... $215 ..................... $110 $2321 .........

Waste $o7 ............................ $ 00 ......................... $09 ....................... $02 ....................... $05 $23 ...........

Unspeuﬁed $00 ............................ $ 00 ......................... $00 ....................... $00 ....................... $01 $01 ...........
Total $225.5 $25.5 $242.1 $67.9 $34.3 $595.3
Track I and II (Option 2)
Coal | osw25 i s05 | s169 | s21 si65 | 9185 |
CombinedCycle | 76 | s04 | si07 s13 so0 | so0 [
Nuclear | s®8 i $59 | s207 si02 ss6 | sz [
oilGas | s2a i sa0 | 72 su7 s103 | si87 |
waste | oso7 i $00 | $09 | 02 | $04 | %22 |
Unspecified | s00 i $00 | $00 | $00 | $00 | %00 |
Total

EPA estimates that the cost-to-revenue ratios at the facility-level for both analyzed cases of the waterbody/capacity-based
option are low, similar to the proposed rule. Table B7-4 presents the distribution of facilities by range of the cost-to-revenue
ratio, for both Option 1 and Option 2. Under both options, a vast majority of facilities incur compliance costs of less than one
percent revenues. EPA estimates that under Option 1, 416 facilities, or 76 percent, would incur compliance costs of less than
one percent of revenues; under Option 2, 444 facilities, or 81 percent, would incur compliance costs of less than one percent of
revenues. Under Option 1, 67 facilities, or 12 percent, would incur compliance costs of greater than 3 percent of revenues.
Fifty-one facilities, or 9 percent, would incur compliance costs of greater than 3 percent of revenues under Option 2. For both
options, nine facilities are projected to be baseline closures and the revenues for one facility were unknown.
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B7: Alternative Options - Costs and Economic Impacts

Table B7-4: Facility-Level Cost-to-Revenue Measure

Waterbody/Capacity-Based Option

Annualized
Cost-to-Revenue Ratio

All Track I (Optlon 1)

i Percent of
i Total Phasell

All Phasel |

Track | and II (Option 2)
Per cent of

All Phasell i 1121 Phase 1

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

Source:  U.S EPA analysis, 2002.

b. Firm-level analysis

Similar to the proposed rule, EPA estimates that the compliance costs for the waterbody/capacity-based option would also be

low compared to firm-level revenues. Table B7-5 below summarizes the results of the cost-to-revenue measures by the

domestic parent entity types. Under Option 1, 120 of the 131 unique parent entities that own the facilities subject to this rule
would incur compliance costs of less than 1 percent of revenues; six entities would incur compliance costs of between 1 and 3
percent of revenues; three entities would incur compliance costs of greater than 3 percent of revenues; and two entities are
projected to only own facilities that are baseline closures. Under Option 2, 101 entities would incur compliance costs of less
than one percent of revenues; 14 entities would incur compliance costs of between 1 and 3 percent of revenues; and 14 entities
would incur compliance costs of greater than 3 percent of revenues. Similar to Option 1, EPA estimates that two entities only
own facilities that are baseline closures under Option 2.

Table B7-5: Firm-Level Cost-to-Revenue Measure I

Waterbody/Capacity-Based Option

All Track | (Optlon 1)

Track | and |1 (Option 2) l

Loy | Trek ang nopin?)
<t0% w0 w7
A I L e R
A . R S
Baseline Closure 2 2% 2 2%

Total

Source:  U.S EPA analysis, 2002.
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B7-1.3 SBREFA Analysis

The impacts on the small domestic parent entities would be very similar under both cases of the waterbody/capacity-based
option, as presented in Table B7-6. Of the 28 entities EPA identified as small, 24 entities are expected to incur compliance
costs of less than one percent of revenues under Option 1, and 25 entities under Option 2. EPA estimates that two entities
would incur compliance costs of greater than 3 percent of revenues under Option 1. The cost-to-revenue ranges from 0.05 to
4.2 under Option 1. Under Option 2, only one entity is estimated to incur compliance costs of greater than 3 percent of
revenues. The ratios range from 0.04 to 4.1 under this option.

Table B7-6: Impact Ratio Ranges by Small Entity Type
Waterbody/Capacity-Based Option
All Track | (Option 1) Track | and 11 (Option 2)

Type of Entity Impact Impact

Ratio i 0-1% i 1-3% : >3% Total Ratio P 01% : 1-3% i >3% Total

Ranges i Ranges i 5 5
Municipality 0242% i 15 i 2 i 2 19 0141% i 16 { 2 i 1 19
Municipal Marketing | o5 5195 A 2 0.04-0.1% 2 - - 2
Authority H
Political Subdivision | 0.6-0.6% 1 - - 1 0.5-0.5% 1 - - 1
Rural Electric 0.1:04% @ 6 A 6 0.1-0.4% 6 : : 6
Cooperative
Total 00542% | 24 i 2 1 2 28 004-41% | 25 | 2 | 1 28
. ! - - ]

Source:  U.S EPA analysis, 2002.

B7-2 IMPINGEMENT MORTALITY AND ENTRAINMENT CONTROLS EVERYWHERE OPTION
(OPTION 3A)

This option would require the implementation of technologies that reduce 1&E at all Phase |1 facilities without regard to
waterbody type and with no site-specific compliance option available. EPA would set technology-based performance
requirements under this alternative but would not mandate the use of any specific technology. Unlike the proposed option,
this alternative would not allow for the development of BTA on a site-specific basis (except on a best professional judgment
basis). This alternative would not base requirements on the percent of source water withdrawn or restrict disruption of the
natural thermal stratification of lakes or reservoirs. However, it would impose entrainment performance requirements on
Phase 11 facilities located on freshwater rivers or streams, and lakes or reservoirs. Finally, under this alternative, restoration
could be used, but only as a supplement to the use of design and construction technologies or operational measures. This
alternative would establish clear performance-based requirements that are simpler and easier to implement than those
proposed and are based on the use of available technologies to reduce AEI.

B7-2.1 Compliance Costs

The estimated total annualized private post-tax cost of compliance for the impingement mortality and entrainment controls
everywhere option is approximately $195 million.

Table B7-7 presents the total annualized private compliance cost by cost category and NERC region. The annualized cost by
NERC region ranges from approximately $76,000 for facilities located in ASCC (Alaska Systems Coordinating Council) to
$45 million for facilities located in SERC (Southwestern Electric Reliability Council). The capital technology cost which
includes the cost of fine-mesh traveling screens and fish handling and return systems comprises $135 million of the total $195
million cost (or 70 percent). The costs of operating and maintenance and permitting are approximately $32 and $29 million,
respectively. The annual energy penalty and one-time connection outage costs are not applicable to this regulatory option
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because no facilities will be required to reduce intake capacity commensurate with the use of a closed-cycle recirculating

cooling system.

Source:  U.S EPA analysis, 2002.

Table B7-7: Private (Post-Tax) Annualized Compliance Costs by NERC Region (in millions, $2001)
Impingement Mortality and Entrainment Controls Everywhere Option
One-Time Costs Recurring Costs .
e R T Capltaj .......... e Connect.on O&M ..................... Energy ......... Percrggttsmg Total
Technology Outage Penalty

ASCC $0.0 $0.0 $0.0 $0.0 $0.1 $0.1
ECAR | s216 | $00 | ss1 i s0 |  $50 | $317
ErRCOT | s130 | $00 | ss4 i s0 | s0 | $193
FRCC | 0 00 | s0 i so0 | s18 | $118
I s12 00 | s2 i s0 | s2 | $16 |
Maac | $105 $00 | s1 i s0 | s22 | $148 |
MAN | $131 | $00 | s7 i s0 | s25 | $183 |
MAPP | 6 $00 | s13 i s0 | s25 | $95 |
NecC | si65 | 00 | s83 i s0 | s2 | $230
SeRc | sa11 i $00 | s83 i s0 | s51 | $445
e | 7 00 | st5 i s0 | s18 | $89 |
wsce | se4 0 | ste i s | s | $119
Total $134.6 $0.0 $31.6 $0.0 $29.2 $195.4

Table B7-8 presents total annual facility compliance costs by cost category and steam plant type. The annual compliance
costs range from $900,000 for waste facilities to $96 million for coal facilities.

Impingement Mortality and Entrainment Controls Everywhere Option

Table B7-8: Annualized Facility Compliance Costs by Steam Plant Type (in millions, $2001)

Unspecified

One-Time Costs Recurring Costs
S‘.ea.m Plant R e e P e T e P E LT LTt CEeT T e P C e CE PECCEPLEPLEE :..............................: Per mlttlng
Type Capital Connection S Energy Cosis Total
Technology Outage Penalty
$64.6 $0.0 $16.0 $0.0 $15.6 $96.2
$2.2 $0.0 $0.6 $0.0 $0.9 $3.6

Total

Source:  U.S EPA analysis, 2002.
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B7-2.2 Cost-to-Revenue Measure

a. Facility-level analysis

For the impingement mortality and entrainment controls everywhere option, EPA estimates that the compliance costs would
be low compared to facility-level revenues. As shown in Table B7-9, out of the 550 in-scope facilities, 441 would incur
annualized costs of less than one percent of revenues; 63 facilities would incur costs of between 1 and 3 percent; and 34
facilities would incur costs of greater than 3 percent. Eleven facilities are projected to be baseline closures, and for one
facility, revenues are unknown.

Table B7-9: Facility-Level Cost-to-Revenue Measure
Impingement Mortality and Entrainment Controls Everywhere Option

Annualized _ All Phasel| Percent of Total Phase

Cost-to-Revenue Ratio I
<1.0% 441 80%
1.0-3.0% 63 11%
>3.0% 34 6%
Baseline Closure 11 2%
n/a 1 | 0%
Total® 550

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

Source:  U.S EPA analysis, 2002.

b. Firm-level analysis

Compliance costs for the impingement mortality and entrainment controls everywhere option would also be low compared to
firm-level revenues. Of the 131 unique parent entities that own the facilities subject to this rule, 102 entities would incur
compliance costs of less than 1 percent of revenues; 13 entities would incur compliance costs of between 1 and 3 percent of
revenues; and 14 entities would incur compliance costs of greater than 3 percent of revenues. Under the impingement
mortality and entrainment controls everywhere option, two entities own only facilities that are baseline closures. Table B7-10
summarizes these results.

Table B7-10: Firm-Level Cost-to-Revenue Measure
Impingement Mortality and Entrainment Controls Everywhere Option

Annualized All Phasel| Percent of Total Phase
Cost-to-Revenue Ratio I

Baseline Closure 2 2%

Total 131 100% I
" |

Source:  U.S EPA analysis, 2002.
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B7-2.3 SBREFA Analysis

Under the impingement mortality and entrainment controls everywhere option, the overall annualized compliance costs that
facilities owned by small entities are estimated to incur represent between 0.04 and 12.98 percent of the entities’ annual sales
revenues. Table B7-11 presents the distribution of the entities’ cost-to-revenue ratios by small entity type. Of the 28 small
entities, two would incur compliance costs of greater than three percent of revenues. Both of these entities are municipalities.
Five entities would incur compliance costs of between one and three percent of revenues, while the remaining 21 entities
would incur compliance costs of less than one percent of revenues.

Table B7-11: Impact Ratio Ranges by Small Entity Type
Impingement Mortality and Entrainment Controls Everywhere Option

Type of Entity Impact RaIioRangesE 0-1% 1-3% >3% Total

0.1-13%

Municipality

Rural Electric Cooperative 0.1-0.6% 6 - - 6

0.04-12.98%

Total

Source:  U.S EPA analysis, 2002.

B7-3 ALL COOLING TOWERS OPTION (OPTION 4)

This option would require all Phase 11 facilities having a design intake flow of 50 million gallons per day (MGD) or more to
reduce the total design intake flow to a level, at a minimum, commensurate with that which can be attained by a closed-cycle
recirculating cooling system. Of the 550 Phase Il facilities, 124 already have a recirculating wet cooling system (e.g., wet
cooling towers or ponds). These facilities would meet the requirements under this option unless they are located in areas where
the director or fisheries managers determine that fisheries need additional protection. Therefore, under this option, 426 steam
electric power generating facilities would be required to meet performance standards for reducing impingement mortality and
entrainment based on a reduction in intake flow to a level commensurate with that which can be attained by a closed-cycle
recirculating system.

B7-3.1 Compliance Costs

EPA estimates that the total annualized private post-tax cost of compliance for the all cooling towers option is approximately
$2.32 billion. According to EPA’s unit cost estimates, capital costs for individual high-flow plants to convert to wet towers
generally ranged from $130 million to $200 million, with annual operating costs in the range of $4 million to $20 million.

Table B7-12 presents private annualized facility compliance costs by cost category and NERC region. The annualized cost by
NERC region ranges from approximately $1 million for facilities located in ASCC (Alaska Systems Coordinating Council) to
$660 million for facilities located in SERC (Southwestern Electric Reliability Council). The largest cost component would be
the annual operating and maintenance expense which represents $1.1 billion (or 47 percent) of the total cost. EPA estimates the
capital technology cost to be $685 million (or 30 percent) of the total cost. The energy effects associated with the installation of
cooling towers would be $124 million (or 5 percent) for the connection outage and $362 million (or 16 percent) for the recurring
energy penalty. The permitting costs are estimated to be $29 million (or 1 percent) of the total cost. The permitting costs under
this regulatory option would be relatively low since the technology requirements would not include extensive site-specific
determinations on the part of complying facilities.
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Source:  U.S EPA analysis, 2002.

Table B7-12: Annualized Facility Compliance Costs by NERC Region (in millions, $2001)
All Cooling Towers Option
One-Time Costs Recurring Costs .
NI Cap|taj .......... e Connecuon .................. O &M .......... Energy ......... Percrggttsmg Total
Technology Outage Penalty

ASCC $0.4 $0.0 $0.4 $0.1 $0.1 $1.0
EcAR [ si068 | s134 | si34 | $s20 | $50 |  $3606
ErcoT | s586 | s115 | sia0 s44 | $0 | s215
FRCC | s32 i s74 | s147 | $234 | $18 | 91504
| $2 st | $3 i $26 | $02 |  s165
‘MAAC | ss05 i 7 | s187 | s192 | $22 | 91663
MaN [ $533 $60 | s806 | s05 | $25 |  s1628
mapp | s27 i 48 | 544 | $150 | $25 |  $1005
Necc | 90 | si7 | si36 | $08 | $52 |  $873
seRc | si653 i $519 | $2000 | s1578 | $51 |  $660.0
sp | s138 i s13 | s264 $58 | I 491
'wsce | $59 8 | ssa4 | s04 | $19 | s1315
Total $684.7 $123.8 $1,116.7 $361.9 $29.2 $2,316.4

Table B7-13 presents total annual facility compliance costs by cost category and steam plant type. The annual compliance costs
range from $5 million for waste facilities to $1.2 billion for coal facilities.

Table B7-13: Annualized Facility Compliance Costs by Steam Plant Type (in millions, $2001)
All Cooling Towers Option
One-Time Costs Recurring Costs
&eam Plant ............................ R e LR L P L LR PR LR PRt e e P L P e L L e L L L P EREELED) pre e Pa-mlttlng
Type Capital Connection QR Energy . Total
Technology Outage Penalty

Coal $319.7 $62.7 $575.7 $200.6 $15.6 $1,174.3
Combined-Cycle $10.5 $0.9 $17.0 $1.8 $0.9 $31.1
Nuclear $166.8 $45.6 $199.3 $94.4 $2.9 $509.0
Oil/Gas $184.9 $14.7 $318.8 $64.6 $9.4 $592.4
Waste $1.5 $0.0 $2.3 $0.5 $0.4 $4.7
Unspecified $1.3 $0.0 $3.6 $0.0 $0.0 $4.9
Total $684.7 $123.8 $1,116.7 $361.9 $29.2 $2,316.4

Source:  U.S EPA analysis, 2002.

B7-10



§ 316(b) Phase IT EBA, Part B: Costs and Economic Impacts B7: Alternative Options - Costs and Economic Impacts

B7-3.2 Cost-to-Revenue Measure

a. Facility-level analysis

The facility-level costs-to-revenue analysis for the all cooling towers option is presented below. The all cooling towers option
results in high cost-to-revenue ratios at the facility level. This is not unexpected since under this option all in-scope facilities
are required to reduce their intake capacity with the use of closed-cycle recirculating cooling systems. As shown below in
Table B7-14, over 50 percent of the facilities would incur compliance costs of greater than 3 percent of revenues under this
option. Two-hundred forty-one facilities, or 44 percent, would incur compliance costs of less than 3 percent of revenues. Nine
facilities are projected to be baseline closures, and the revenues for one facility remain unknown.

Table B7-14: Facility-Level Cost-to-Revenue Measure
All Cooling Towers Option

Per cent of Total
Phasell |

Annualized
Cost-to-Revenue Ratio

All Phase |

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

Source:  U.S EPA analysis, 2002.

b. Firm-level analysis

Similar to the facility-level impacts, the cost-to-revenue ratios at the firm-level would also be high under the all cooling towers
option. Thirty-six of the 131 unique domestic-parent entities would incur compliance costs of greater than 3 percent of
revenues. The remaining 93 entities would incur compliance costs of less than 3 percent of revenues. Two of the entities own
only facilities that are baseline closures under the all cooling towers option.

Table B7-15: Firm-Level Cost-to-Revenue Measure
All Cooling Towers Option

Annualized _ All Phasel| Percent of Total
Cost-to-Revenue Ratio Phasel|
<1.0% 73 : 56%
1.0-3.0% 20 : 15%
>3.0% 36 : 27%
Baseline Closure 2 2%
Total

Source:  U.S EPA analysis, 2002.
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B7-3.3 SBREFA Analysis

Under the all cooling towers option, EPA estimates that the 28 small entities would incur compliance costs of 0.05 percent to
33.63 percent of revenues. Over 46 percent, or 13 entities, would incur compliance costs of greater than 3 percent of revenues
under the all cooling towers option. Eleven of these entities are municipalities. Table B7-16 presents the distribution of small
entities by their entity type and estimated impact ratios under the all cooling towers option.

Table B7-16: Impact Ratio Ranges by Small Entity Type
All Cooling Towers Option
Type of Entity Impact Ratio {405 | 130 | >3m Total
Ranges { i

Municipality 0.2-33.6% | 4 4 i1 19
Municipal Marketing 50 i

Authority 0.1-24% 1 : 1 2
Political Subdivision 0.5-0.5% 1 - - 1
Rural Electric Cooperative 0.1-5.9% 1 3 2 6
Total 0.05-33.63%

Source:  U.S EPA analysis, 2002.

B7-4 DRY CoOOLING OPTION (OPTION 5)

The dry cooling option requires all facilities that would install a cooling tower under the waterbody/capacity-based option to
reduce their intake capacity to a level commensurate with the use of a dry cooling system.

B7-4.1 Compliance Costs

EPA estimates that the total annualized private post-tax cost of compliance with the dry cooling option is approximately $1.25
billion.

Table B7-17 presents private annualized facility compliance costs by cost category and NERC region for the dry cooling option.
The annualized cost by NERC region ranges from approximately $0.1 million for facilities located in ASCC (Alaska Systems
Coordinating Council) to $269 million for facilities located in FRCC (Florida Reliability Coordinating Council). The largest
cost component would be the annual energy penalty associated with the dry cooling technology, which represents $554 million
(or 44 percent) of the total cost. The dry cooling technology causes a reduction in unit efficiency due to increased turbine back-
pressure of between 1.0 and 10.1 percent depending on the geographic region and generator type (for more detailed information
on EPA’s estimate of energy penalties see Chapter B1: Summary of Compliance Costs). EPA estimates the annualized capital
technology cost and the annual operating and maintenance cost to be $490 million (or 39 percent) and $156 million (or 12
percent of total costs), respectively. The monthly connection outage and permitting costs are both estimated to be $26 million
(or 2 percent of the total compliance costs).
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Source:  U.S EPA analysis, 2002.

Table B7-17: Annualized Facility Compliance Costs by NERC Region (in millions, $2001)
Dry Cooling Option
One-Time Costs Recurring Costs o
G R c;ap|ta| ......... (;onnecnon ................... O &M .......... E nergy ......... PerCn;:tténg Total
Technology Outage Penalty

ASCC $0.0 $0.0 $0.0 $0.0 $0.1 $0.1
ECAR | s152 i 00 | $6 00 | $50 |  $37
(ErcoT | s172 s4 | $79 i s204 | $27 | %575
FRCC | smo i 54 | 270 i si608 | $15 |  $2685
| sz st1 | $3 i s17 | $01 |  s464
‘MAAC | seas i $2 | $207 | $93 | $17 |  s$1785
(MAIN | sea i 00 | st4 1 s00 | $25 |  $103
‘mMAPP | s20 i 00 | s04 ¢ s00 | $25 | $49
(NecC | s1344 0 $46 | $410 s34 | $23 | $2557
serc | ss11 $35 | s195 $1053 | $48 |  s1842
sp | stz i 00 | $4 . $00 | s18 | 885
‘wscc | ss00 $73 | s22 | s1078 | $14 | 2186
Total $490.4 $25.5 $156.3 $553.6 $26.3 $1,252.0

Table B7-18 presents total annual facility compliance costs by cost category and steam plant type. The annual compliance costs
range from $3 million for waste facilities to $464 million for oil and gas facilities.

Source:  U.S EPA analysis, 2002.

Table B7-18: Annualized Facility Compliance Costs by Steam Plant Type (in millions, $2001)
Dry Cooling Option
One-Time Costs Recurring Costs
Seam Plant R e e e T e LT C L TR E L L L EEE) e e C L e EE CER LI EE L L L LTSS :, .............................. Pamlttlng
Type Capital Connection 0&M ] Energy Costs Total
Technology Outage Penalty

Coal $118.8 $5.3 $38.4 $153.3 $15.0 $330.7
Combined-Cycle $18.2 $0.4 $6.5 $13.0 $0.7 $38.9
Nuclear $144.4 $14.3 $43.7 $210.2 $2.3 $414.9 I
Oil/Gas $207.6 $5.4 $67.0 $176.2 $7.9 $464.1
Waste $1.4 $0.0 $0.7 $0.9 $0.3 $3.3
Unspecified $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
Total $490.4 $25.5 $156.3 $553.6 $26.3 $1,252.0
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B7-4.2 Cost-to-Revenue Measure

a. Facility-level analysis

The annualized cost-to-revenue ratios at the facility level for the dry cooling option are presented in Table B7-19. The ratios
are higher under the dry cooling option than for the proposed rule. Of the 550 in-scope facilities, 73 facilities are expected to
incur compliance costs of greater than 3 percent of revenues; 41 facilities would incur compliance costs of between 1 and 3
percent of revenues; and 425 facilities would incur compliance costs of less than one percent of revenues. Nine of the facilities
are expected to be baseline closures, and the revenues for one facility remain unknown.

Table B7-19: Facility-Level Cost-to-Revenue Measure
Dry Cooling Option

Annualized All Phasel| Percent of Total
Cost-to-Revenue Ratio Phasel!

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

Source:  U.S EPA analysis, 2002.

b. Firm-level analysis

Impacts incurred at the firm level are similar to the facility-level impacts for the dry cooling option. EPA estimates 17 of the
131 unique domestic parent entities, or 13 percent, would incur compliance costs of greater than 3 percent of revenues. The
remaining 112 entities would incur compliance costs of less than 3 percent of revenues under this option. Under the dry cooling
option, two entities own only baseline closure facilities.

Table B7-20: Firm-Level Cost-to-Revenue Measure
Dry Cooling Option

Annualized All Phasel| Per cent of Total
Cost-to-Revenue Ratio Phase |l

Baseline Closure 2 2%

Total 131 100%

Source:  U.S EPA analysis, 2002.
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B7-4.3 SBREFA Analysis

Under the dry cooling option, EPA estimates that the impacts on small entities would be minimal. Only one of the 28 entities
determined to be small would incur compliance costs of greater than three percent of revenues. This one entity is a
municipality. The remaining 27 small entities would incur compliance costs of less than three percent of revenues under the dry
cooling option. The impact ratio ranges by small entity type for the dry cooling option are presented in Table B7-21.

Table B7-21: Impact Ratio Ranges by Small Entity Type Dry Cooling Option
Type of Entity Impact Ratio Ranges 0-1% 1-3% >3% Total
B T orare oo o2oon]om ]
Municipal Marketing Authority ... oot 2 A W
poltiatsubavision | Xk N NN N B
Rural Electric Cooperative 0.1-0.4% 6 - - 6
Total 0.04-4.1%

Source:  U.S EPA analysis, 2002.
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all cooling towers option (Option 4).

B8-1 OVERVIEW OF IPM ANALYSIS OF ALTERNATIVE OPTIONS

EPA used the IPM, an integrated energy market model, to analyze two potential effects of the alternative regulatory options:
(1) potentia energy effects at the national and regional levels, as required by Executive Order 13211 (“Actions Concerning
Regulations That Significantly Affect Energy Supply, Distribution, or Use”); and (2) potential economic impacts on in-scope
facilities.® Both alternative options analyzed using the IPM have more stringent compliance technology requirements than the
proposed rule. Specifically, both options would require a subset of existing facilitiesto install recirculating wet cooling
towers.

Table B8-1 below presents the number and capacity of facilitiesin each NERC region that EPA estimated would install a
cooling tower under the waterbody/capacity-based option and the al cooling towers option, respectively. The table presents
the percentage of total pre-run capacity in each region that was costed with a cooling tower under the two alternative options.
Pre-run capacity is defined as the current operating, and planned-committed generating units, asidentified by ICF. It isused
for this measure, rather than the base case capacity. Since the base case results reflect a post-compliance landscape in which
the effects of cooling tower installation are already modeled, the base case would no longer provide a useful measure of the
magnitude of capacity effected by the alternative options. 2

! Chapter B3: Electricity Market Model Analysis presents a detailed description of the IPM and a discussion of the methodology EPA
used to estimate economic impacts using the IPM.

2 Note that of the 539 surveyed facilities subject to the section 316(b) Phase Il Rule, nine are not modeled in the IPM. Three facilities
arein Hawaii, oneisin Alaska. Neither state is represented in the IPM. One facility isidentified as an “Unspecified Resource” and does
not report on any EIA forms. Four facilities are on-site facilities that do not provide electricity to the grid. The 530 in-scope facilities
modeled by the IPM were weighted to account for facilities not sampled and facilities that did not respond to the EPA’ s industry survey
and thus represent atotal of 540 facilitiesindustry-wide. Theresultsfor Phase Il facilities in the remainder of this chapter, except where
noted, are based on the 540 weighted facilities.
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Table B8-1: Distribution of Cooling Towers in 2008 (MW: by NERC Region)* °

Waterbody/Capacity-Based Option All Cooling Towers Option

Pre - Run % of Pre-Run
Capacity | Capacity

National
NERC Region Pre-Run ]
Capacity # of Facilities :

Pre-Run E%ofPre-Run
Capacity  Capacity

54,200

# of Facilities

124,220

o

172,790 . {19470
941,990 i , {312,140

Capacities have been rounded to the nearest 10, and percentages have been rounded to the nearest 10",
The number of facilities and pre-run capacity under each option have been weighted to account for facilities not sampled and
facilities that did not respond to the EPA’ s industry survey.

b

Source:  IPM analysis: Section 316(b) Base Case 2000, EPA Analysis 2002.

Waterbody/capacity-based option: Overall, EPA estimates that 54 facilities would install a cooling tower under this option.
Two of these facilities are located in Hawaii, and are therefore not included in the IPM analysis. Table B8-1 shows that 52
facilitiesin six NERC regions are estimated to be required to install wet cooling towers under this option. In aggregate, these
facilities account for 55,250 MW of capacity or 5.9 percent of the total pre-run capacity. Threeregions (FRCC, MAAC, and
NPCC) would be required to install cooling towers on more than 13 percent of total base case capacity.

All cooling towers option: Overal, EPA estimates that 426 facilities would install a cooling tower under this option. Ten of
these facilities are not modeled. In total, 416 facilities across all regions are estimated to install wet cooling towers under this
option, accounting for 312,140 MW of capacity or 33.1 percent of total pre-run capacity. EPA estimates that at least 10
percent of capacity in each region would install cooling towers under this option, and four of the 10 regions would install
cooling towers on more than 40 percent of total base case capacity. ECAR would install cooling towers on the largest
number of facilities (77), and the second largest percentage of capacity (43.6 percent).

B8-2 MARKET ANALYSIS

This section presents the results of the IPM analysis for all facilities modeled by the IPM. The resultsin this section include
facilities that are in-scope and facilities that are out-of-scope of the proposed Phase Il rule. Market level impacts associated
with each of the alternative options are assessed using the following seven impact measures. (1) plant closures, (2) capacity
changes, (3) generation changes, (4) revenue changes, (5) variable production cost changes, (6) fuel cost changes, and (7)
electricity price changes.® These measures were devel oped for model run year 2013.* A detailed description of each of the
impact measures discussed below is presented in Section B3-3.1 of Chapter B3: Electricity Market Model Analysis.

% All of the information presented in section B8-2 is unweighted.

4 TheIPM model simulates electricity market function for a period of 25 years. Mode! output is provided for five user-specified
model run years. EPA selected three run years to provide output across the ten year compliance period for the rule. Analyses of regulatory
options are based on output for model run years that reflect a scenario in which all facilities are operating in their post-compliance
condition. Options requiring the installation of cooling towers are analyzed using output from model run year 2013.
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a. Market plant closures

Table B8-2 presents total base case capacity as well as the capacity of plant closures and the percentage of total base case
capacity closed under the two alternative options by NERC region.

Table B8-2: National Capacity of Closure Units by 2013 (MW: by NERC Region)*

Waterbody/Capacity-Based Option All Cooling Towers Option
NERC Region Base Case Capacity : g

122,080

173,600
922,740

a

Capacities have been rounded to the nearest 10 and percent changes have been rounded to the nearest 10™.

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: In aggregate, 0.3 percent of total base case capacity closes as aresult of this option.
Two regions, NPCC and WSCC, experience closures of existing capacity. Of the 840 MW of capacity that closesin NPCC
(1.1 percent of total base case capacity), 440 MW is oil/gas fired capacity while the remaining 400 MW is nuclear capacity.
In WSCC 2,170 MW of capacity, or 1.3% of the total capacity in the region closes. The vast mgjority of this capacity, 99
percent (2,150 MW), represents nuclear capacity.

All cooling towers option: Overal, 0.4 percent of total base case capacity closes under this option. Six regions experience
closures of existing capacity. Of the 3,640 MW of total capacity that closes under this option, 2,370 MW (65 percent) occur
in WSCC. This closure represents 1.4 percent of total base case capacity in WSCC. Conversely, two regions, MAAC and
SERC, experience avoided closures as aresult of this option. In these regions, facilities that would have closed in the
absence of section 316(b) regulation remain open under this option. This could occur as aresult of increasesin electricity
prices, which could increase the number of plants that can profitably supply generation, or if afacility’s compliance costs are
low relative to other affected facilities.
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b. Market capacity

R
L4

Total domestic capacity

Table B8-3 presents the total domestic capacity under the base case and the two alternative regulatory options by NERC
region. The total domestic capacity shows the effects of closures, additions, repowerings, and energy penalties. The change
in capacity associated with each option is expressed as a percentage of total base case capacity.

Table B8-3: National Domestic Capacity in 2013 (MW; by NERC Region)* I
Waterbody/Capacity-Based Option All Cooling Towers Option I
NERC Region Base Case Capacity [« sy e grmmm e
Capacity % Change Capacity : % Change I
ECAR 122,080 122,260 121,330 -0.6%
ERCOT | 80230 | 80160 | -01% | 7980 i -05%
FRCC | 52850 | ! 5270 . -03% | 52580 i -05%
MAAC | 65270 | 65170 . 02% | eso50 03 N
MAIN | 61380 | | 61380 i 00% | 1 61100 | -05%
MAPP | 3?6660 | %640 i 0% | %410 i 0%
NPcC | 74080 | 7380 i -03% | 73650 | -06%
SsrRC | 205210 | 204970 i 01% | 204820 | 02% | I
s | 51380 | ! 5130 . 00% | 51320 ¢ -01%
wscc | 173600 | 173450 | 01% | 173280 | 02% | I
Total 922,740 921,940 919,360 -0.4%

3 Capacities have been rounded to the nearest 10, and percent changes have been rounded to the nearest 10",

Source:

IPM analysis: model runs for Section 316(b) Base Case, Water body/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: Overal, thereis areduction in total available capacity of approximately 800 MW, or 0.1
percent of total base case capacity. Therefore, this option would be considered a significant energy action under Executive
Order 13211, and EPA would be required to prepare a Statement of Energy Effectsif the Agency proposed this regulatory
option. The largest percentage decrease in capacity occurs in FRCC and NPCC with 0.3 percent of base case capacity. Inall
other regions, the capacity reduction isless than 0.2 percent.

All cooling towers option: In aggregate, thereis areduction in total available capacity of approximately 3,380 MW, or 0.4
percent of total base case capacity. Therefore, this option would also be considered a significant energy action, and EPA
would be required to prepare a Statement of Energy Effectsif the Agency proposed this regulatory option. The largest
percentage decrease in capacity occursin MAPP with 0.7 percent of base case capacity.
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«» Capacity additions

Table B8-4 presents the total base case capacity as well asthe total cumulative capacity additions through 2013, under the
base case and both alternative options by NERC region. For each of these three scenarios, total capacity additions for each
region is expressed as a percentage of total base case capacity. Finaly, the difference between capacity additions as a
percentage of total base case capacity for the two regulatory options and base case capacity additions as a percentage of total
base case capacity is calculated and presented in bold.

Table B8-4: National Domestic Capacity Additions in 2013 (MW by NERC Region)®

Waterbody/Capacity-Based Option All Cooling Towers Option
: N (o 1 1o o I oo NPT
: : 0 : . : : . :
NERC 22 : B C_ase = o0 i : Additions : : Additions :
Redi Total { Capacity : Total Base : q ] : 9 :
910N | Capacity i Additions i  Case Capacity | 258 %00F Capacity | 258 %00F
pacity f Capacit Additions i Total Base | Difference Additions i Total Base ; Difference
: pacity i Case i Case
Capacity i i Capacity
ECAR 122,080 9.9% 12,210 100% | 5 '

80,230 8.7% 8.7%

36,660

NPCC 74080 7,030

SERC | 205210 | 40,660 | 198%

sp | 51380 | 2420 | 471%

wsce | 173600 | 14120 © 81% , : _ :

Total 922740 | 118870 | 129% | 121,150 @ 131% . 0.2% 125990 | 137% : 0.8%
e ) e

a

Capacities have been rounded to the nearest 10, and percent changes have been rounded to the nearest 10,

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: In total, capacity additions as a percentage of base case capacity increases by 0.2
percent under this option as compared to the base case. Thetwo largest increases in this metric occur in NPCC and WSCC,
with increases of 1.4 percent and 0.7 percent, respectively. These increases occur in part due to the closures that are
experienced under this option. MAPP and SERC experience decreases in capacity additions as a percentage of base case

capacity.

All cooling towers option: Overall, capacity additions as a percentage of base case capacity increase by 0.8 percent under the
all cooling tower option as compared to the base case. Aswas the case under the waterbody/capacity-based option, the
largest increase in this metric occursin NPCC (2.1 percent). MAPP experiences a decrease in capacity additions as a
percentage of base case capacity of 0.2 percent.
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< Repowering capacity

Table B8-5 presents the total base case capacity as well astotal repowered capacity under the base case and both alternative
options by NERC region. For each of the three scenarios total repowered capacity for each region is expressed asa
percentage of total base case capacity. Finaly, the difference between repowered capacity as a percentage of total base case

capacity for the two regulatory options and the base case repowered capacity as a percentage of total base case capacity is
calculated and presented in bold.

Table B8-5: National Repowering Capacity in 2013 (MW by NERC Region)®

] Waterbody/Capacity-Based Option All Cooling Towers Option
FREPOWETING | eeeeese e eee bt eeeeeee e ee s ee e eee e
Base Case i Base Case | asa % of . .
NERC Total ERepoweredi Total Base éRepov(\)/enngé éRepovgermgé
Region | capacity | Capacity | Case Repowered | 253 %0 0f Repowered | 253 %0
pacity : Lapacity 3 POWETEA ! otal Base | Difference POWETET: otal Base i Difference
: Capacity Capacity Case | Capacity Case |
' Capacity Capacity
122,080 5 Po00% i

6.9%

173,600
922,740

a

Capacities have been rounded to the nearest 10, and percent changes have been rounded to the nearest 10",

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: In aggregate, this option resultsin a 0.2 percent increase(450 MW) in repowered
capacity as a percentage of total base case capacity relative to the base case. Existing facilitiesin four NERC regions
experience repowering: WSCC, NPCC, MAAC and ERCOT. Of the 19,910 MW of repowered capacity, 8,960 MW, or 45
percent, islocated in WSCC. This region also experiences the largest change in repowered capacity as a percentage of total
base case capacity, increasing by 1.1 percent. NPCC experiences the second largest absolute amount of repowered capacity
with 7,900 MW. However, this represents a 0.8 percent decrease compared to the base case.

All cooling towers option: Overall, repowered capacity as a percentage of total base case capacity increases by 0.4 percent
under this option as compared to the base case. ERCOT experiences the largest change in this metric, increasing 5.1 percent.
As was the case under the waterbody/capacity-based option, WSCC and NPCC are responsible for the majority (68 percent)
of the repowered capacity under this option.
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c. Market generation

Table B8-6 presents total generation under the base case and the two aternative regulatory options by NERC region. Total
generation associated with each option is expressed as a percentage of total base case generation. The IPM model, as
specified for this analysis, does not capture changes in demand that may result from electricity price increases associated with
each of the regulatory options.®

Table B8-6: National Generation in 2013 (million MWh; by NERC Region)®

. Base Case e L I pllCealmy TenErsOpten
NERC Region . : ]
Generation

3 Percent changes have been rounded to the nearest 10™.

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: While there is no change in total generation under this option, there isa minor
redistribution of generation among regions. The largest increase in generation occursin MAIN, at 0.3 percent while MAAC
experiences a decrease of 0.2 percent.

All cooling towers option: While there is no change in total generation under this option, there is a redistribution of
generation among regions. MAAC experiencesa 1.1 percent increase in total generation while NPCC experiences a decrease
of 0.7 percent.

5 Section B3-6 of Chapter B3: Electricity Market Model Analysis presents a detailed discussion of this assumption.
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d. Market revenues
Table B8-7 presents the base case revenues, as well astotal revenues under the each of the alternative options and the percent
change in revenues between the base case and the two alternative options by NERC region.

Table B8-7: National Revenues in 2013 (in millions, $2001; by NERC Region)® I
Waterbody/Capacity-Based Option All Cooling Towers Option I
NERC Region Base Case Revenues |7y e jrmm—— I

146,930 147,230 . 147,830

3 Revenues have been rounded to the nearest 10, and percent changes have been rounded to the nearest 10™.

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: In aggregate, total revenues increase by 0.2 percent under this option. Since generation
isfixed, the overall increase in revenuesis due price increases (Tables B8-10 and B8-11). Five of the ten regions experience
achangein this metric. Thelargest change in revenues occurs in NPCC, which experiences an increase of 2.4 percent. As
generation would remain virtually unchanged in this region, the increase in capacity prices presented in Table B8-11 isthe
most likely explanation for thisincreasein revenues. The largest decrease in revenues, 0.3 percent, occursin FRCC. With
stable generation and an increase in energy price in this region, this reduction is caused by the decrease in capacity prices (see
Table B8-11).

All cooling towers option: Overal, this option resultsin a 0.6 percent increase in total revenues. Asisthe case under the
waterbody/capacity-based option, the largest increase (2.8 percent) occurs in NPCC, while the only decrease (0.4 percent)
occursin FRCC. Theresults presented in Table B8-11 suggest that changes in capacity prices are likely be responsible for
these changes in revenues.
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e. Market variable production costs

Table B8-8 presents the variable production costs for the base case as well as production costs and percentage change in base
case production costs under each of the two alternative regulatory options by NERC region. Variable production costs
include fuel and other variable O&M costs and are the primary determinant of when and how often a plant’ s generation units
are dispatched.

Table B8-8: National Variable Production Costs/MWh Generation in 2013
(in millions, $2001; by NERC Region)*

Waterbody/Capacity-Based Option All Cooling Towers Option I

Base Case
Production Costs

NERC Region

3 Percent changes have been rounded to the nearest 10",

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: This option increases variable production costs in six of the ten NERC regions under
this option while remaining unchanged in the other four. The largest increase in variable production costs occursin WSCC,
which experiences a 1.9 percent increase. The most likely cause for thisincrease is the economic closure of 2,170 MW of
existing capacity that occursin thisregion (see Table B8-2). Of thetotal closuresin thisregion, 2,150 MW comes from
nuclear capacity, alow-cost source of generation. Although new capacity comes online in the form of capacity additions and
repowerings (see Tables B8-4 and B8-5), the new capacity isin the form of combined-cycle and combustion turbine capacity,
prime movers that have higher average variable production costs than the existing nuclear capacity being replaced. Asa
result, the average production cost per MWh of generation for the region increases.

Only two other NERC regions experience an increase in production costs of 0.5 percent or more, MAAC and NPCC, with
increases of 0.7 percent and 0.5 percent respectively. These increases could be associated with an increase in variable O&M
costs at facilities that are estimated to install recirculating wet cooling towers under this option. Asshownin Table B8-1, a
relatively high percentage of base case capacity in these regions are required to install recirculating wet cooling towers under
this option.

All cooling towers option: This option increases variable production costs per MWh of generation in each of the ten NERC
regions with seven regions experiencing increases of 1 percent or more. Thetwo largest impacts in this measure occur in
ECAR and MAIN, where the production costs increase by 2.4 percent and 2.3 percent, respectively. Thisresult is not
surprising given that approximately 40 to 45 percent of base case capacity in each of these regionsis estimated to instal
recirculating wet cooling towers under this option (see Table B8-1).
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f. Market fuel costs

Table B8-9 presents the base case fuel costs, aswell as fuel costs under the two aternative options, and the percent change in
fuel costs between the base case and the options by NERC region.

Table B8-9: National Fuel Costs/MWh Generation in 2013
(in millions, $2001; by NERC Region)®

: Base Case Fuel |, Waterbody/Capacity-Based Option | All Cooling Towers Option
NERC Region Cost
osts Fuel Costs % Change Fuel Costs % Change
ECAR 9.46 9.45 -0.1% 9.76 3.2%

ERCOT 15.24 15.24 j 0.0% 15.33 : 0.6%

3 Percent changes have been rounded to the nearest 10™.

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: Seven of the ten NERC regions experience a change in fuel cost as aresult of this
option. Thelargest increasein fuel costs per MWh of generation occursin WSCC at 2.5 percent. This increase occursin part
due to the nuclear facility closure. Since regional demand for generation does not change, new and repowered combined
cycle and combustion turbine capacity comes on-line. This capacity, and its subsequent generation, increases the demand on
the fuel supply, increasing the cost of fuel in theregion. No other region experiences an increase in fuel costs of more than
0.8 percent. One region, ECAR, experiences a decrease of 0.1 percent.

All cooling towers option: The cost of fuel increasesin each of the ten NERC regions under this option. These increases
exceed 1.0 percent in all but two regions, ERCOT and SPP. ECAR and MAIN experience the greatest impact in this measure
as fuel costs per MWh of generation increase by 3.2 percent and 2.9 percent, respectively.
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g. Market electricity prices
Table B8-10 presents base case energy prices as well as energy prices and the percent change under each of the two
alternative options, by NERC region. Table B8-11 presents the same information for capacity pricesin each region.

Table B8-10: Energy Prices in 2013 ($2001 per KWh; by NERC Region)® I

Base Case Energy Waterbody/Capacity-Based Option All Cooling Towers Option I

Prices

NERC Region

3 Percent changes have been rounded to the nearest 10",

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: The average annual price received for the sale of electricity remains unchanged in five
NERC regions under this option. In three regions (FRCC, MAAC, and MAIN), it increases, and in two regions (NPCC and
WSCC), it decreases. The two largest increases in energy prices occur in MAAC (0.6 percent) and FRCC (0.5 percent). All
other things being equal, energy prices increase with an increase in the variable production costs of the last unit to be
dispatched. Table B8-8 showed that MAAC and FRCC both experience an increase in variable production costs associated
with arelatively high percentage of base case capacity that is estimated to install recirculating wet cooling towers under this
option (see Table B8-1). Energy prices decrease in NPCC and WSCC despite increases in both production and fuel costs.
Thisresult is counter-intuitive but is due to the fact that each NERC region in the IPM consists of several subregions. For
example, NPCC consists of five sub-regions. Energy pricesincreasein four of the five sub-regions but decrease in the largest
sub-region. This decrease outwei ghs the increases in the other sub-regions while the other four sub-regions are dominant in
determining the average fuel and production costsin NPCC.

All cooling towers option: Energy pricesincrease in each of the ten NERC regions under this option, with the largest
increases of 1.8 percent and 1.1 percent occurring in ECAR and FRCC, respectively. Asindicated above, anincreasein
energy prices results from an increase in variable production costs. Table B8-8 showed that variable production costs
increase for all 10 NERC regions under this option.
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Table B8-11: Capacity Prices in 2013 ($2001 per KW per year; by NERC Region)*

Base Case Capacity |.....\/aterbody/Capacity-Based Option All Cooling Towers Option

Prices

NERC Region

3 Percent changes have been rounded to the nearest 10™.

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: The majority of NERC regions experience a reduction in capacity prices. Only two
regions, NPCC and WSCC, experience an increase. The largest increase in capacity price occursin NPCC (13.2 percent).
Thisincreaseislikely the result of the decrease in total available capacity in this region, in part due to the closure of existing
capacity (see Table B8-2) while generation, or demand for electricity, remains stable. This combination of factors suggests
that a higher percentage of existing capacity is required to meet demand in thisregion. As such, facilitiesthat are not
dispatched under the base case, and thus are available for reserves, are dispatched under this option. As aresult, less capacity
would be available for reserves and capacity price increases.

All cooling towers option: All but one NERC region experiences a change in capacity prices under this option. Aswasthe
case under the waterbody/capacity-based option, the largest increase in capacity prices occursin NPCC (16.6 percent), and
the largest decrease in capacity prices occursin FRCC (3.8 percent). No other region experiences increases or decreases of
this magnitude in capacity prices under this option.

B8-3 ANALYsSIS OF PHASE II FACILITIES

This section presents the results of the IPM analysis for the Phase |1 facilities that are modeled by the IPM. Fifteen of the 540
Phase |1 facilities are identified as baseline closures, and are therefore not represented in these results. (In some cases, a
facility that is a closure in the base case is operational in the post-compliance run. Such facilities are not represented in the
base case but would be represented in the post-compliance scenario.) Except where noted, the resultsin this section therefore
reflect the 525 weighted, non-closure, Phase I facilities modeled by the IPM.

EPA used the IPM results to analyze impacts on Phase |1 facilities at two levels: (1) potential changes in the economic and
operational characteristics of the group of Phase I facilities and (2) potential changes to individual facilities within the group
of Phase Il facilities. It should be noted that the results of both analyses only include the steam electric components of the
Phase |1 facilities and thus do not provide complete measures for in-scope facilities that also operate non-steam electric
generation, which is not subject to thisrule.

B8-3.1 Group of Phase II Facilities

This section presents the analysis of the potential impacts of each of the two alternative options on the group of Phase 11
facilities. Section B3-3.2 of Chapter B3: Electricity Market Model Analysis presents a detailed discussion of the seven impact
measures developed using IPM output from model run year 2013 and used to assess potential changes in the economic and
operational characteristics of this group of facilities.
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a. Phase II plant closures
Table B8-12 presents the number of operational Phase Il facilities under the base case and, for the two alternative options, the
number and percent of total Phase |1 facilities that would close by NERC region. Table B8-13 presents the base case capacity
of Phase Il facilities and the capacity of closures under each option by NERC region. The table also presents capacity of

closures expressed as a percentage of total base case Phase |1 capacity.

Table B8-12: Number of Facilities with Closure Units in 2013 (by NERC Region)*

NERC Region

Waterbody/Capamty Based Option
Base Case Facilities

All Coollng Towers Option

3 Percent changes have been rounded to the nearest 10",

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Table B8-13: Capacity of Closure Units by 2013 (MW: by NERC Region)®

NERC Region

Base Case Phase 11

Waterbody/Capaaty Based Option
Capacity :

All Cooling Towers Option

411,570

3 Capacities have been rounded to the nearest 10, and percent changes have been rounded to the nearest 10",

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.
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Waterbody/capacity-based option: Table B8-12 shows that two regions, NPCC and WSCC, experience a change in closures
of Phase Il facilities as aresult of thisoption. One fewer facility would closein NPCC in comparison to the base case: two
facilities that would have retired in the baseline remain operational under the analyzed option while another, with higher post-
compliance production costs, would close. Asthetotal capacity of the single facility expected to close under this option
exceeds that of the two avoided closures, NPCC experiences a net reduction of 650 MW, or 1.8 percent of baseline Phase I
capacity . Thelargest reduction in baseline Phase Il capacity occursin WSCC where one large nuclear and one small oil/gas
facility, accounting for 7.2 percent of total base case Phase Il capacity, closes under this option.

All cooling towers option: A total of five Phase Il facilities from four NERC regions (ECAR, ERCOT, SPP and WSCC)
accounting for 5,880 MW, or 1.4 percent of base case Phase I capacity, closes under this option. The largest closures would
occur in WSCC and ECAR where 7.2 percent (2,170 MW) and 2.6 percent (2,060 MW) respectively of base case Phase |1
capacity would close.
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b. Phase II non-dispatch facilities

Table B8-14 presents the total base case capacity, as well as total non-dispatched capacity under the base case and both
alternative options by NERC region. For each of these three scenarios total non-dispatched capacity is expressed as a
percentage of total base case capacity in the region. The difference between total non-dispatched capacity as a percentage of
total base case capacity for each of the regulatory options and total base case non-dispatched capacity as a percentage of total
base case capacity is calculated and presented in bold.

Table B8-14: Capacity of Non-Dispatch Facilities in 2013 (MW by NERC Region)*

f f Waterbody/Capacity-Based Option All Cooling Towers Option
= L O oo D SO
NERC Totéll Base Cap’)\?city ofé CDispe_ltch : Non- Non- |
Region | ohcity | Dispatch oot | Non | Dispatch | Non-  Dispatch ;
f Facilities Total Dispatch i Capacity asi Difference Dispatch i Capacity as; Difference
Capacity a%of Capacity : a % of

Total i Total
: L 0.2%

19.1%

411570 | 38150 | O, P, P P 98%
I I

a

Capacities have been rounded to the nearest 10, and percent changes have been rounded to the nearest 10™.

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: In total, non-dispatched capacity as a percentage of base case capacity increases by 0.2
percent under this option. By far the largest increase in this metric occursin WSCC (3.7 percent). Thisresult suggests that
Phase I facilities in this region become less competitive and are dispatched less frequently as aresult of thisoption. The
increase in the variable production costs of Phase |1 facilities shown in Table B8-18 supportsthisfinding. The largest
decrease in non-dispatched capacity as a percentage of base case capacity occursin FRCC (5.2 percent). Thisreduction
implies that a higher percentage of Phase Il capacity would be dispatched under this option relative to the base case, despite
the increased production cost of these facilities (see Table B8-18). This difference is due to one large oil/gas facility that is
not dispatched under the baseline, but is dispatched under the option.

All cooling towers option: Overall, non-dispatched capacity as a percentage of base case capacity increases by 0.5 percent
under this option. Aswas the case under the waterbody/capacity-based option, the largest increase occursin WSCC (4.8
percent) due most likely to the increased variable production costs of Phase Il facilitiesin thisregion (see Table B8-18). The
largest decrease in non-dispatched capacity as a percentage of base case capacity occursin NPCC (2.0 percent).
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c. Phase IT capacity
Table B8-15 presents the total Phase |1 capacity under the base case and each of the alternative regulatory options by NERC
region. Total Phase Il capacity associated with each option is expressed as a percentage of total base case Phase || capacity.

Table B8-15: Capacity in 2013 (MW: by NERC Region)® I

Waterbody/Capacity-Based Option All Cooling Towers Option I

NERC Region Base Case Capacity

33,650 . 32,790
14,900 f . f 14,700
35,220 : . : 34,500

411,570 407,440 . 398,970

3 Capacities have been rounded to the nearest 10, and percent changes have been rounded to the nearest 10",

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: In aggregate, this option results in areduction in Phase |1 capacity of 4,130 MW, or 1.0
percent. A magjority of the decrease (2,820 MW) is due to closures. Theresidual 1,310 MW is due to energy penalties.
Capacity decreases in six NERC regions, while remaining unchanged the other four. The two largest reductions in this metric
occur in WSCC and NPCC, which experience reductions of 8.5 percent and 3.1 percent of base case capacity, respectively.

In both regions, the majority of this reduction in available capacity is associated with the economic closure of existing Phase
Il facilities (see Table B8-13).

All cooling towers option: Overall, thereis areduction in available capacity of approximately 12,600 MW, or 3.1 percent of
total base case capacity. Of the 12,600 MW, 5,880 (47 percent) are due to closures. Theresidual 6,720 MW is due to energy
penalties. The three largest reductions occur in WSCC (12.7 percent), NPCC (5.1 percent), and ECAR (3.8 percent). Aswas
the case under the waterbody/capacity-based option, the majority of this reduction in available capacity is associated with the
economic closure of existing Phase |1 facilities (see Table B8-13).
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d. Phase II generation
Table B8-16 presents the base case generation, and total generation under each of the two alternative options and the percent
change in generation between the base case and each option by NERC region.

Table B8-16: Generation in 2013 (Million MWh; by NERC Region)*

NERC Region

Base Case
Generation

Waterbody/Capacity-Based Option

All Cooling Towers Option

a

Source:

Percent changes have been rounded to the nearest 10"

IPM analysis: model runs for Section 316(b) Base Case, Water body/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: In aggregate, generation decreases by 1.8 percent as aresult of this option. The two
largest reductions are experienced in WSCC (18.8 percent) and NPCC (5.5 percent). These decreases in generation are most
likely attributable to the reductions in capacity resulting from closures and the energy penalty, and the increased variable
production costs of non-closure Phase I facilities that occur in these two regions under this option (see Tables B8-15 and

BS-18).

All cooling towers option: Overall, this option resultsin a4.5 percent decrease in generation. While every region
experiences areduction in this metric, the two largest reductions occur in WSCC (30.9 percent) and NPCC (10.1 percent). As
was the case under the waterbody/capacity-based option, these reductions are likely due to reductions in available capacity
and increased production costs of non-closure Phase |1 facilities (see Tables B8-15 and B8-18).

B8-17



§ 316(b) Phase IT EBA, Part B: Costs and Economic Impacts B8: Alternative Options - Electricity Market Model Analysis

e. Phase II revenues

Table B8-17 presentstotal Phase Il revenues under the base case and each of the two aternative regulatory options by NERC
region. Revenues associated with each option are also expressed as a percentage of total base case revenues.

Table B8-17: Revenues in 2013 (in millions, $2001; by NERC Region)® I

Waterbody/Capacity-Based Option All Cooling Towers Option I
NERC Region Base Case Revenues d :

a

Revenues have been rounded to the nearest 10, and percent changes have been rounded to the nearest 10",

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: In total, there is areduction in revenues of 1.6 percent associated with this option.
Revenues decrease in five NERC regions and remain unchanged in the others. The two largest reductions in revenues occur
in WSCC (17.2 percent) and NPCC (3.2 percent). The reduction in generation and price shown in Tables B8-16 and B8-10,
respectively, are likely the principal cause for the reductionsin revenues in these regions.

All cooling towers option: Every NERC region experiences areduction in revenues as aresult of thisoption. In aggregate,
these reductions account for 3.5 percent of base case revenues. Aswas the case under the waterbody/capacity option, the two
largest reductions in revenues occur in WSCC (28.1 percent) and NPCC (6.4 percent), the two regions with the largest
reductions in generation under this option (see Table B8-16). The reductions in generation and price shown in Tables B8-16
and B8-10, respectively, are the likely cause for the reductionsin revenues in these regions.
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f. Phase IT variable production costs

Table B8-18 presents the base case variable production costs per MWh of generation, as well as variable production costs
under the each of the two alternative options and the percent change in variable production costs between the base case and
each of the two alternative options by NERC region.

Table B8-18: Variable Production Costs/MWh Generation in 2013
(in millions, $2001; by NERC Region)®

Bl Waterbody/Capacity-Based Option All Cooling Towers Option

NERS RERIE Production Costs e ]

a

Percent changes have been rounded to the nearest 10"

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: Four NERC regions experience a change in variable production costs per MWh of
generation under this option. The largest increase occursin WSCC (3.9 percent). Thisincreaseis most likely attributable to
the increase in production costs of non-closure Phase |1 facilities, and the economic closure of Phase |1 capacity. The
majority of the 2,170 MW of closed capacity in the WSCC region listed in Table B8-13, isrelatively low cost nuclear
capacity. The elimination of low cost nuclear capacity from the group of Phase || facilitiesin this region increases the
average variable production cost for the group in thisregion. In NPCC, the economic closure of relatively high cost oil and
gas fired capacity is most likely responsible for the 0.2 percent reduction in variable production costs of Phase Il facilities.

All cooling towers option: Seven NERC regions experience an increase in variable production costs under this option while
the remaining three see a decrease in this metric. As was the case under the waterbody/capacity-based option, data presented
in Table B8-13 suggest the economic closure of low cost nuclear capacity in WSCC is most likely responsible for the largest
increase in variable production costs per MWh (2.6 percent). The largest decrease in variable production costs would occur
in ERCOT, at 0.5 percent.
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g. Phase II fuel costs
Table B8-19 presents the base case fuel costs as well as fuel costs under the two alternative options and the percent changein
fuel costs between the base case and the two options by NERC region.

Table B8-19: Fuel Costs/MWh Generation in 2013
(in millions, $2001; by NERC Region)®

Base Case Fuel | ... \Waterbody/Capacity-Based Option All Cooling Towers Option

NERC Region Costs

3 Percent changes have been rounded to the nearest 10",

Source:  IPM analysis: model runsfor Section 316(b) Base Case, Waterbody/Capacity-Based Option, and All Cooling Towers Option.

Waterbody/capacity-based option: Six of the ten NERC regions experience a changein fuel cost per MWh of generation as
aresult of thisoption. Thisincrease occursin part due to the nuclear facility closure. Sincetotal regional demand for
generation does not change (Table B8-6), new and repowered combined cycle and combustion turbine capacity comes on-line
(Tables B8-4 and B8-5). This capacity, and its subsequent generation, increases the demand on the fuel supply, increasing
the cost of fuel in the region. Thelargest increase in fuel costs occursin WSCC (4.3 percent) while the largest decrease
occursin NPCC (0.3 percent).

All cooling towers option: Fuel cost per MWh of generation changesin each of the ten NERC regions under this option.
The largest increases in fuel cost per MWh of generation occur in MAIN (1.8 percent), ECAR (1.7 percent), and WSCC (1.7
percent). The largest decreasein fuel costs occursin MAAC, (at 1.1 percent).

B8-3.2 Individual Phase II Facilities

In addition to effects of the two alternative options in the group of Phase I facilities, there may be shiftsin economic
performance among individua facilities subject to section 316(b) regulation. To assess potential distributional effects, EPA
analyzed facility-specific changesin net generation, production costs, capacity utilization, revenue, and operating income.
For each measure, EPA determined the number of Phase |1 facilities that experience an increase or a reduction within three
ranges: 0 to 1 percent, 1 to 3 percent, and 3 percent or more. Excluded from this analysis were facilities experiencing
significant structural changes as aresult of a policy option, including partial or full closures, avoided closures, or repowering.

Tables B8-20 and B8-21 present the total number of Phase |1 facilities with different degrees of change in each of these
measures under the waterbody/capacity-based and all cooling towers options.
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Table B8-20: Operational Changes at Phase II Facilities from
the Waterbody/Capacity-Based Option (2013)* °

Reduction Increase i

Economic Measures i No Change
0-1% : 1-3% : >3% 0-1% : 1-3% : >3% :

Change in Net Generation : 4 4

3 For all measures percentages used to assign facilities to impact categories have been rounded to the nearest 10" of a

percent.

b Of the 540 Phase |1 facilities, 34 would experience a significant structural change as aresult of the rule, and are therefore excluded
from thisanalysis. Of the remaining 506 facilities, 82 facilities had zero generation in either the base case or post compliance
scenario. It was therefore not possible to calculate the change in variable production costs for these facilities. Asaresult, the
number of facilities adds up to 424 instead of 506 for this measure.

Source:  IPM analysis: model runsfor Section 316(b) Base Case and Water body/Capacity-Based Option.

Table B8-20 indicates that the majority of Phase |1 facilities do not experience changes in generation, production costs, or
capacity utilization due to compliance with the waterbody/capacity-based option. Of those facilities with changesin post-
compliance generation and capacity utilization, most experience decreases in these measures. 1n addition, while
approximately 40 percent of Phase Il facilities experience an increase or decrease in revenues and/or operating income, the
magnitude of such changes are small.

Table B8-21: Operational Changes at Phase II Facilities from
the All Cooling Towers Option (2013)* °

Reduction Increase
Economic Measures : 3 f :

>3% i 0-1% |

Change in Net Generation

Change in Operating Income

2 For all measures percentages used to assign facilities to impact categories have been rounded to the nearest 10" of a
percent.

B Of the 540 Phase I facilities, 38 would experience a significant structural change as aresult of the rule, and are therefore excluded
from thisanalysis. Of the remaining 502 facilities, 81 facilities had zero generation in either the base case or post-compliance
scenario. It was therefore not possible to calculate the change in variable production costs for these facilities. Asaresult, the
number of facilities adds up to 421 instead of 502 for this measure.

Source:  IPM analysis: model runs for Section 316(b) base case and all cooling towers option.

Table B8-21 indicates that under the al cooling towers option, more facilities would experience changes in their operations
and economic performance than under the waterbody/capacity-based option. For example, 322 out of 502 facilities, or 64
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percent, experience areduction in generation.® In addition, 328 facilities experience a reduction in operating income while
338 facilities see their production cost per MWh increase. However, some facilities benefit from regulation under this option:
162 facilities experience an increase in revenues and 159 experience an increase in operating income.

B8-4 UNCERTAINTIES AND LIMITATIONS

EPA hasidentified uncertainties and limitations associated with the electricity market model analysis of the
waterbody/capacity-based option and the all cooling towers option. These uncertainties and limitations are discussed below.

Capacity Utilization Assumption Used in IPM Analysis: EPA estimated compliance responses for in-scope facilities and
developed compliance costs using capacity utilization rates from EIA data sources (average 1995-1999 generation from Form
EIA-906; average 1995-1999 capacity from Forms EIA-860A and 860B). However, this capacity utilization rate does not
aways match the rate projected by the IPM for run year 2008. A discrepancy between the rates from the two data sources
may lead to an overestimation or underestimation of economic impacts and/or energy effectsin the market model analysis
using the IPM.

Facilities with a capacity utilization rate of less than 15 percent would be subject to less stringent compliance requirements
under the proposed rule and the two analyzed aternative regulatory options, partially because stringent compliance
requirements, and high compliance costs, are not required if the facility is used on an intermittent basis only. Economically, a
low utilization rate means lower revenues as the facility generates and sells less electricity (this fact is somewhat mitigated by
the presence of capacity revenuesin the IPM). Using a capacity utilization rate from EIA sources could introduce two types
of errors in the economic impact analysis based on the IPM. These errors arise from the following two scenarios: (1) A
facility was costed with less stringent compliance requirements because its EIA capacity utilization rate is less than 15
percent. However, itsIPM rate is greater than 15 percent. Such afacility is undercosted relative to its economic condition
modeled by the IPM. (2) A facility was costed with the full compliance requirements because its EIA capacity utilization rate
is greater than 15 percent. However, itsIPM rate islessthan 15 percent. Such afacility is overcosted relative to its economic
condition modeled by the IPM.

To assess the potential uncertainty associated with using a capacity utilization rate that does not always match the assumption
of the IPM, EPA compared the rates between the EIA data sources and the IPM. This comparison showed that 56 out of the
540 in-scope facilities modeled by the IPM would fall under the 15 percent capacity utilization threshold based on the EIA
data. Of these 56 facilities, 21 exceed the 15 percent threshold based on IPM data. These 21 facilities, or 3.9 percent of all
facilities, have potentially been undercosted. Conversely, 112 facilities would fall under the 15 percent capacity utilization
threshold based on the IPM data. Of these 112 facilities, 77 exceed the 15 percent threshold based on EIA data. These 77
facilities, or 14.3 percent of al facilities, have potentially been overcosted. Table B8-22 summarizes the differences between
the EIA and IPM capacity utilization rates.

Table B8-22: Comparison of EIA and IPM Capacity Utilization Rates
Copasity Utlizaion < 15% inboth EIAand 1PV 407
Capacity Utilization < 15%1n IPM, but> 159 inEIA | .
Capacity Uilization < 15% inEIA but>15%inIPM__ A
Capacity Utilization > 15% in both EIA and IPM 35 I
Total 540

Source:  IPM analysis: model run for Section 316(b) Base Case; U.S DOE, 1999;
U.S DOE, 1999b.
Thelargest cost differentia is associated with facilities that would or would not be costed with a recirculating cooling tower
based on their capacity utilization. EPA therefore compared the number of facilities that would be costed with a cooling

& Asexplained earlier, facilities with significant status changes (including baseline closures, avoided closures, and facilities that
repower) are excluded from this comparison.
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tower under the waterbody/capacity-based option, using the two respective capacity utilization rates. With the EIA rate, EPA
determined that of 60 facilities meeting the criteria that would require a cooling tower, 52 have a capacity utilization rate of
greater than 15 percent. For the analysis presented in this chapter, these 52 facilities were costed with a cooling tower.
However, with the IPM capacity utilization rate, 16 of these 52 facilities would not have been costed with a cooling tower.
Conversely, of the eight facilities that were not costed with a cooling tower based on the 15 percent threshold using the EIA
rate, two facilities would have been costed with a cooling tower, had the IPM rate been used. The differential between the
two utilization rates is therefore 14 cooling towers (16 minus 2).

Based on these analyses, EPA concludes that a capacity utilization rate using EIA datawould likely overstate the total cost of
the proposed rule and the alternative regulatory options, and therefore lead to a conservative estimate of economic impacts.

Data Input Errors: Due to a costing error, the compliance costs of onefacility located in MAAC were understated in the |PM
analysis of the waterbody/capacity-based option. The facility should have been costed with afish handling and return system
and annualized compliance cost of approximately $1.2 million. The IPM input represented no compliance technology and
annualized compliance costs of less than $100,000. Asaresult of the understatement of compliance costs for this facility, the
IPM analysis may have underestimated production costsin this region, thereby potentially increasing the dispatch of this
facility.

Modeling Issues: EPA identified three modeling issues that could potentially impact the magnitude of the results of the IPM
analysis. These issues are associated with: (1) repowering, (2) downtime associated with cooling tower connection, and (3)
application of the energy penalty. Repowering: For the section 316(b) analysis, EPA is not using the IPM function that
allows the model to pick among a set of compliance responses. Asaresult, there is no iterative process that would adjust the
compliance response, and as aresult the cost of compliance, if afacility chooses to repower. In the IPM, some oil/gas
facilities repower to combined-cycle prime movers. Thiswould often lead to areduction in intake flow and potentialy to less
stringent compliance requirements or to lower costs (for costs that are afunction of intake flow). Not allowing the model to
adjust the compliance response or cost would lead to a conservative estimate of compliance costs and potential economic
impacts from the proposed rule and the alternative regulatory options analyzed with the IPM. Downtime associated with
cooling tower connection: EPA assumes that it would take one month of generator down-time to install and connect a
recirculating cooling tower. Asaresult of the current specification of seasonsin the IPM, it is not possible to model the
downtime as a 100 percent outage during one month. Instead, the downtime is spread over the entire winter season of seven
months and is represented as if a 1/7th of the facility were down for aperiod of seven months. It isunclear how this current
modeling constraint would impact the results of the model. It is possible that short term impacts that would lead to temporary
price increases would be understated, leading to an overall lower average price over the model run year. Application of the
energy penalty: Due to a programming error in the model, which could not be resolved in time for the proposed rule, the
energy penalty for some facilities was incorrectly applied. This problem affected one out of 52 facilities for the
waterbody/capacity-based option and nine out of 416 facilities for the al cooling towers option. Asaresult of this omission,
regional energy effects and impacts on the facilities in question may have been understated.
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Appendix to Chapter B8

EPA conducted model runs based on two different

electricity demand assumptions: (1) acase using EPA’s

electricity demand assumptions and (2) a case using APPENDIX CONTENTS

Annual Energy Outlook (AEO) electricity demand B8-A.1 Market Analysis ...........coooviiiiiiinn. B8-26
assumptions.” The analyses presented in this appendix are B8-A.2 Phasell Fecility Analysis.................. B8-31
based on usi ng Annual Energy Outlook (AEO) electr|c|ty B8-A.2.1 GI’C.)UP of Phasell FaC“.it'i(f',S ............ B8-31
demand assumptions; the main body of Chapter B8 B8-A.2.2 Individual Phasell Facilities........... B8-35

presented the results using EPA’ s assumptions. Under the
EPA assumption, the demand for electricity is based on the
AEO 2001 forecast adjusted to account for demand reductions resulting from implementation of the Climate Change Action
Plan (CCAP). The AEO €lectricity demand assumption, on the other hand, utilizes the AEO 2001 without adjustment. The
remainder of this appendix presents the results of the waterbody/capacity-based option under the AEO electricity demand
assumptions, and a comparison of the differences in results between the AEO based assumptions and the EPA based
assumptions.

B8-A1 MARKET ANALYSIS

This section presents the results of the IPM analysis for all facilities modeled by the IPM. The resultsin this section include
facilities that are in-scope and facilities that are out-of-scope of section 316(b) regulation under the two demand assumptions
presented above. Market level impacts associated with each of the alternative assumptions are assessed using seven impact
measures developed from |PM output for model run year 20138 A detailed description of each of the impact measures
presented below can be found in Section B3-3.1 of Chapter B3: Electricity Market Model Analysis.

" The Annua Energy Outlook reflects all current legislation and environmental regulations, such as the Clean Air Act Amendments
of 1990.

8 The IPM model simulates electricity market function for a period of 25 years. Model output is provided for five user-specified
model run years. EPA selected three run years to provide output across the ten year compliance period for the rule. Analyses of regulatory
options are based on output for model run years that reflect a scenario in which all facilities are operating in their post-compliance
condition. Options requiring the installation of cooling towers are analyzed using output from model run year 2013.
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Table B8-A-1: National Capacity of Closure Units in 2013 (MW: by NERC Region)

NERC Region

AEO Electricity Demand Assumptions Difference between

................................................................................................................ % Change with
] g . AEO and EPA
Base Case EPA Assumptions Assumptions

133,020

186,000

995,000

Source:  IPM analysis: model runs for Section 316(b) Base Case and Water body/Capacity-Based Option.

Table B8-A-2: National Domestic Capacity in 2013 (MW: by NERC Region)

NERC Region

......................... AEO Electricity Demand Assumptions .| 9% Changewitn | Difference between
: : EPA Assumptions | =0 and EPA
Base Case i Post-Compliance % Change P Assumptions

133,020 133,020
86,610 5 86,550

185,860

995,000 994,240

Source:  IPM analysis: model runsfor Section 316(b) Base Case and Water body/Capacity-Based Option.
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Table B8-A-3: National Domestic Capacity Additions in 2013 (MW: by NERC Region)

AEO Electricity Demand Assumptions % ch Dt:ﬁ;erence
.................................................................................................................................................... % Change etween
gfg?oi Base Case i Post- f Uit EPgA AIE0 Em
Tota_l ' i?jsdeig:r:: % Change Comp_li_ance i % Change | Difference AP AssuEnsSmns
Capacity : Additions
ECAR 133,020 22,990 17.3% 22,990 17.3%
ERCOT | 86,610 | 11320 | 131% | 11310 | 131%
FRCC | | 57080 | 1780 | 3% | 17860 | 313%
MAAC | 70530 | 11450 | 162% | 12580 | 178%
MAIN | 66420 | 1530 | 2B30% | 15120 | 28%
MAPP | 39700 | 7000 | 77% | 7000 | 177%
NPCC | 79360 | 11490 | 145% | 11930 | 1500
SERC | 220570 | 56020 | %4% | 56260 | 25506
P | 55710 | | 6750 | 121% | 6750 | 121%
wsce | 186000 | 25560 | 137% | 25460 | 137%
995,000 185,740 18.7% 187,280 18.8%

Source:

IPM analysis: model runs for Section 316(b) Base Case and Waterbody/Capacity-Based Option.

Table B8-A-4: National Repowering Capacity in 2013 (MW: by NERC Region)
AEO Electricity Demand Assumptions
e eeeseaeaeaeeaseeeseqesessseassessasaseseseseqesesssssssasesesesesesemisssessesasesesesesesssssssgeesesesesesesesesssessareesesesesessssssscs Difference
: . i . 9
NERC i Repowering : Repowering xitcl:qhgg% :E%V:ind
Region Base Case | BaseCase ; asa % of Post- i asa%of ASSUMDLIONS EPA
Total i Repowered ;| Total Base | Compliance ; Total Base | Difference P Assumptions
Capacity Capacity Case Repowering : Case P
Capacity i Capacity

IECAR 133,020 0 0.0% 0 0.0% 0.0% 0.0% 0.0% I
ERCOT 86,610 5,490 6.3% 5,510 0.4% -5.9% 0.0% -5.9%
FRCC 57,080 0 0.0%
MAAC 70,530 1,660 2.4%
MAIN 66,420 0 0.0%
MAPP 39,700 0 0.0%
NPCC 79,360 7,960 10.0%
SERC 220,570 0 0.0%
SPP 55,710 0 0.0%
jwscc 186,000 7,550 4.1%

ITotaI 995,000
I

IPM analysis: model runs for Section 316(b) Base Case and Waterbody/Capacity-Based Option.

Source:
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Table B8-A-5: National Generation in 2013 (million MWh; by NERC Region)

AEO Electricity Demand Assumptions Difference between

% Change with
EPA Assumptions B9 ane .EPA
Assumptions

NERC Region

Source:  IPM analysis: model runs for Section 316(b) Base Case and Water body/Capacity-Based Option.

Table B8-A-6: National Revenues in 2013
(in millions, $2001; by NERC Region)

AEO Electricity Demand Assumptions % . Difference between
: . A0SR T AEO and EPA

NERC Region EPA Assumptions 3
Assumptions

164,640 165,400

Source:  IPM analysis: model runsfor Section 316(b) Base Case and Water body/Capacity-Based Option.
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Table B8-A-7: National Variable Production Costs/MWh Generation in 2013 ($2001; by NERC Region)

NERC Region

AEOQ Electricity Demand Assumptions

% Change with
EPA Assumptions

Difference between
AEO and EPA
Assumptions

Source:  IPM analysis: model runs for Section 316(b) Base Case and Water body/Capacity-Based Option.

(in millions, $2001; by NERC Region)

Table B8-A-8: National Fuel Costs/MWh of Generation in 2013

NERC Region

AEO Electricity Demand Assumptions

% Change with
EPA Assumptions

Difference between
AEO and EPA
Assumptions

Source:  IPM analysis: model runsfor Section 316(b) Base Case and Water body/Capacity-Based Option.
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Table B8-A-9: Energy Prices in 2013 ($2001 per KWh; by NERC Region)

AEO Electricity Demand Assumptions o 3 Difference between
R I e e EF/;)AC:;T% V\{Il(t)?]s AEO and EPA
Base Case Post-Compliance % Change P Assumptions

Source:  IPM analysis: model runs for Section 316(b) Base Case and Water body/Capacity-Based Option.

Table B8-A-10: Capacity Prices in 2013 ($2001 per KW per year: by NERC Region)

AEOQ Electricity Demand Assumptions @ 3 Difference between
R I e e ElfACAh:sTﬁs V\{:(t)f;s AEO and EPA
Base Case Post-Compliance % Change P Assumptions

Source:  IPM analysis: model runsfor Section 316(b) Base Case and Water body/Capacity-Based Option.

B8-A2 PHASE II FACILITY ANALYSIS

EPA used the IPM results to analyze two potential facility-level impacts of the waterbody/capacity-based option: (1) potential
changes in the economic and operational characteristics of the group of Phase Il facilities and (2) potential changes to
individua facilities within the group of Phase |1 facilities. It should be noted that the results of both analyses only include the
steam el ectric components of the Phase |1 facilities and thus do not provide complete measures for in-scope facilities that also
operate non-steam electric generation, which is not subject to thisrule.

B8-A2.1 6Group of Phase II Facilities

This section presents the analysis of the potential impacts of the waterbody/capacity-based option on the group of Phase |
facilities. Section B3-3.2 of Chapter B3: Electricity Market Model Analysis presents a detailed discussion of the seven impact
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measures developed using IPM output from model run year 2013 and used to assess potential changes in the economic and
operational characteristics of this group of facilities.

Table B8-A-11: Number of Facilities with Closure Units in 2013 (by NERC Region)

AEO Electricity Demand Assumptions Difference between

% Change with
EPA Assumptions B ae .EPA
Assumptions

NERC Region

Source:  IPM analysis: model runs for Section 316(b) Base Case and Water body/Capacity-Based Option.

Table B8-A-12: Capacity of Closure Units in 2013 (MW; by NERC Region)

AEO Electricity Demand Assumptions Difference between

o .
NERC Region i i s %% Change W_lth AEO and EPA
EPA Assumptions .
Assumptions

30,950
416,010

Source:  IPM analysis: model runsfor Section 316(b) Base Case and Water body/Capacity-Based Option.
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Table B8-A-13: Capacity of Non-Dispatched Facilities in 2013 (MW: by NERC Region)

NERC Region

AEOQ Electricity Demand Assumptions

% Change with
EPA Assumptions

Difference between
AEO and EPA
Assumptions

Source:  IPM analysis: model runs for Section 316(b) Base Case and Water body/Capacity-Based Option.

Table B8-A-14: Capacity in 2013 (MW; by NERC Region)

NERC Region

AEO Electricity Demand Assumptions

% Change with
EPA Assumptions

Difference between
AEO and EPA
Assumptions

416,010 410,460

Source:  IPM analysis: model runsfor Section 316(b) Base Case and Water body/Capacity-Based Option.
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Table B8-A-15: Generation in 2013 (MWh; by NERC Region)

NERC Region

AEOQ Electricity Demand Assumptions

% Change with
EPA Assumptions

Difference between
AEO and EPA
Assumptions

Source:  IPM analysis: model runs for Section 316(b) Base Case and Water body/Capacity-Based Option.

Table B8-A-16: Revenues in 2013 ($2001 Million; by NERC Region)

NERC Region

AEO Electricity Demand Assumptions

% Change with
EPA Assumptions

Difference between
AEO and EPA
Assumptions

Source:  IPM analysis: model runsfor Section 316(b) Base Case and Water body/Capacity-Based Option.
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Table B8-A-17: Variable Production Costs/MWh of Generation in 2013
(in millions, $2001; by NERC Region)

AEO Electricity Demand Assumptions @ . Difference between
R I e e ESAC:;T% V\{IIS;S AEO and EPA
Base Case Post-Compliance % Change P Assumptions

Source:  IPM analysis: model runs for Section 316(b) Base Case and Water body/Capacity-Based Option.

Table B8-A-18: Fuel Costs/MWh of Generation in 2013
(in millions, $2001; by NERC Region)

AEOQ Electricity Demand Assumptions @ 3 Difference between
R I e e E?AC:sasTﬁs V\{Il(t)fs]s AEO and EPA
Base Case Post-Compliance % Change P Assumptions

Source:  IPM analysis: model runsfor Section 316(b) Base Case and Water body/Capacity-Based Option.

B8-A.2.2 Individual Phase II Facilities

In addition to effects of the two alternative optionsin the group of Phase |1 facilities, there may be shiftsin economic
performance among individual facilities subject to section 316(b) regulation. To assess potential distributional effects, EPA
analyzed facility-specific changes in generation, production costs, capacity utilization, revenue, and operating income. For
each measure, EPA determined the number of Phase 1 facilities that would experience an increase or a reduction within three
ranges: 0 to 1 percent, 1 to 3 percent, and 3 percent or more. Excluded from this analysis were facilities that would
experience significant structural changes as aresult of apolicy option, including partia or full closures, avoided closures, or
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repowering. Table B8-A.19 presents the total number of Phase |1 facilities with different degrees of change in each of these
measures under the waterbody/capacity-based option.

Table B8-A-19.— Operational Changes at Phase II Facilities from
the Waterbody/Capacity-Based Option (2013)* °

Reduction Increase
Economic Measures | oo e e No Change
0-1% i 1-3% { >3% 0-1% | 13% | > 3%
Change in Net Generation 9 20 11 3 4 14 451

3 For all measures percentages used to assign facilities to impact categories have been rounded to the nearest 10" of a percent.

b Of the 512 Phase || facilities, 86 facilities had zero generation in either the base case or post-compliance scenario. It was therefore
not possible to calculate the change in variable production costs for these facilities. Asaresult, the number of facilities adds up to
426 instead of 512 for this measure. One facility had zero revenues and operating income in the base case. As such, it was not
possible to calculate its change in revenue or operating income. As aresult, the number of facilities adds up to 511 instead of 512

for these measures.

Source:  IPM analysis: model runs for Section 316(b) Base Case and Water body/Capacity-Based Option.
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Chapter C1: Case

INTRODUCTION

Part C of this Economic and Benefits Analysis ( EBA)
presents a summary of the results of the § 316(b) benefits
case studies and the extrapolation of these results to other
facilities nationwide. This chapter provides an overview
of the case study aobjectives, selection, and design.
Chapter C2: Summary of Case Study Results summarizes
case study results, Chapter C3: National Extrapolation of
Baseline Economic Losses presents the results of the
national extrapolation of baseline losses, and Chapter C4:
Benefits discusses potential economic benefits of the
proposed rule based on case study results. Case study
methods and results are presented in detail in the Case
Study Document.

Cl1-1 WHyY CASE STUDIES WERE
UNDERTAKEN

Study Introduction
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It isdifficult to develop anational aggregate estimate of potential economic benefits of the proposed rule, particularly since
many impacts and benefits are site-specific, and there are more than 500 facilities that are in the scope of the proposed rule.
However, to the extent that the impacts and benefits associated with a specific case study facility are similar to other facilities
in similar environments, results can be extrapolated to other, similar sites. EPA used this approach to estimate the potential

national benefits of the proposed rule.

Cl1-2 WHAT SITES WERE CHOSEN AND WHY

The case studies were designed to capture some of the site-specific aspects of ecological and economic impacts as well asto
develop information that could be extrapolated to other, similar sites to estimate national benefits. Site-specific informationis
critical in predicting impacts and potential benefits of the proposed rule, since existing studies demonstrate that impacts and
benefits are highly variable across facilities and environmental settings. Even similar facilities on the same waterbody can
have very different impacts depending on the aquatic ecosystem in the vicinity of the facility.

EPA selected case studies to represent arange of intake characteristics and environmental conditions throughout the United
States. Important intake-specific characteristics relating to location, design, construction, and capacity include:

»  Cooling water intake structure (CWIS) size and scale of operation (e.g., flow volume and velocity);

» CWISand/or operational practicesin place (if any) for impingement and entrainment(1& E) reduction at baseline

(i.e., absent any new regulations);

» CWISintake location in relation to local zones of ecological activity and significance (e.g., depth and orientation of

the intake point, and its distance from shore); and

» CWISflow volumesin relation to the size of the impacted waterbody.
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Environmental factors that influence the magnitude of impacts and the potential benefits of reducing impacts include the types
of waterbodies impacted, the aguatic species that are affected in those waterbodies, and the people who use and/or value the
status of the water resources and aquatic ecosystems affected. The most important site-specific environmental factors are;

» Theaquatic species present near afacility;

» Theagesand life stages of the aguatic species present near the intakes;

» Thetiming and duration of species’ exposure to the intakes,

» Theecological value of the impacted speciesin the context of the aquatic ecosystem;

»  Whether any of the impacted species are threatened, endangered, or otherwise of specia concern and status (e.g.,
depleted commercia stocks); and

» Local ambient water quality issues that may also affect the fisheries and their uses.

Figure C1-1: Location of Case Study Facilities

Source:  U.S EPA analysis, 2002.

The case study sites used for extrapolation are considered representative of the majority of steam electric generatorsin the
United States. The map in Figure C1-1 indicates the locations of the case study facilitiesin relation to other facilities
nationwide.
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C1-3 STEPs TAKEN IN THE CASE STUDIES

Each case study was a comprehensive analysis of historical ecological impacts, potential reductions in these impacts resulting
from the proposed rule, and the anticipated economic benefits of reducing impacts. Data gathering and analytical steps are
described in detail in Chapter A5 of Part A of the Case Study Document and summarized below in Figure C1-2. The major
steps were as follows.

» EPA compiled any economic, technical, and biological data available from previous 8§ 316(b) studies and from
results of EPA’s survey of the industry for the § 316(b) rulemaking.

»  Thisinformation was supplemented as needed by data in the scientific literature and government reports on the
environmental settings and socioeconomic characteristics of the case study sites.

» EPA compiled life history data from local fishery surveys, facility monitoring, and the scientific literature for all
speciesidentified as vulnerable to | & E based on previous intake or waterbody monitoring. This information was
used to implement biological models to express annual counts of impinged and entrained organisms as numbers of
age 1 equivalents, pounds of fishery yield, and production foregone, as described in Chapter A5 of Part A of the
Case Study Document.

» Once historical 1& E losses were quantified, EPA estimated potential reductionsin 1& E with the proposed rule, and
estimated human use and nonuse benefits expected to result from the predicted reductionsin I&E.

Cl1-4 SUMMARY OF CASE STUDY ANALYSES

Table C1-1 summarizes the analyses conducted in the different case studies. Three studies (Delaware Estuary, Tampa Bay,
and Ohio River) evaluated multiple CWIS within a single waterbody to develop an indication of potential cumulative impacts
at the watershed scale. One study (San Francisco Estuary) examined impacts to threatened and endangered species and the
potential economic benefits associated with protecting rare species. Several studies focused on discrete technology or
operational alternatives such as once-through versus closed-cycle cooling (Brayton Point), offshore versus shoreline intake
locations (Pilgrim and Seabrook), and use of a barrier net to reduce impingement (J.R. Whiting).

All studies applied benefits transfer techniques to estimate the economic value of losses to commercial and recreational
fisheries, but several studies also applied other standard, well-accepted economic techniques that are new to the analysis of

§ 316(b) 1& E losses to capture other economic values, including societal revealed preference techniques (San Francisco
Bay/Delta), arandom utility model (RUM) of recreational behavior (Delaware Estuary, Ohio River, and Tampa Bay) and
habitat-based replacement cost (HRC) analysis (J.R. Whiting, Monroe, Brayton Point, and Pilgrim). The RUM approach
evaluates changes in consumer valuation of water resources expected to result from reductions in 1& E-related fish losses.

The HRC technique assigns economic value to | & E losses based on the combined costs of implementing restoration actions to
produce the organisms that were lost, administering the programs, and monitoring the production resulting from restoration
actions.
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Figure C1-2: Steps in § 316(b) Case Study Data Gathering and Analysis

Compilation and Analysis of
I&E Data,
Species Life History Data,
and Fisheries Data

v Y v

Calculation of Calculation of Calculation of
i Foregone Fisheries Yield Production
Age 1 Equivaents
Foregone
i I&E
pasdline|&E With Regulation

i

Differences
in losses

Benefits
Vauation

Source:  U.S EPA analysis, 2002.
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Table C1-1: Case Study Sites

Facilities Evaluated

Type of Study

CS-1: Delaware Estuary Watershed Study
Salem Mid-Atlantic Estuary
Hope Creek Watershed-Scale Study
Deepwater »  Cumulative Impacts
Edgemoor RUM Analysis
Electricity Region: MACC, Mid-Atlantic Area Council
CS-2: Tampa Bay Watershed Study
PL Barlow
FJ Gannon
Hookers Point
Manatee
Big Bend

W.H. Sammis, OH
Cardinal, OH
Kyger Creek, OH
Tanners Creek, IN
Clifty Creek, IN

CS.-3: Ohio River Watershed Study

Large River

Watershed-Scale Study

»  Cumulative Impacts

RUM Analysis

Electricity Region: ECAR, East Central Area Reliability Coordination Agreement

P. Sporn, WV
Kammer, WV

CS-4: San Francisco Bay / Delta
Pittsburg Threatened and Endangered Species
Contra Costa Western Estuary

Societal Revealed Preference Analysis
Electricity Region: WSCC, Western Systems Coordinating Council

Brayton Point

CS-5: New England Estuary (Mount Hope Bay)

New England Estuary

Fish Population Decline

»  Once Through v. Wet Cooling

Habitat-based Replacement Cost Analysis

Electricity Region: NPCC, Northeast Power Coordinating Council

CS-6: New England Coast

Intake Location Study

»  Off-Shorev. Shoreline

Habitat-based Replacement Cost Analysis of Pilgrim

Electricity Region: NPCC, Northeast Power Coordinating Council

JR Whiting

CS-7: Great Lakes

Technology Study

»  Impingement Deterrent Net

Habitat-based Replacement Cost Analysis

Electricity Region: ECAR, East Central Area Reliability Coordination Agreement

Source:  U.S EPA analysis, 2002.

Southern Gulf Coast Estuary

Watershed-Scale Study

»  Cumulative Impacts

RUM Analysis

Electricity Region: FRCC, Florida Reliability Coordinating Council

CS-8: Large River Tributary to Great Lakes

Intake Flow Study
» Intake Flow exceeds the waterbody flow most of year
Habitat-based Replacement Cost Analysis

Electricity Region: ECAR, East Central Area Reliability Coordination Agreement

C1-5



§ 316(b) Phase IT EBA, Part C: National Benefits Chapter Cl: Case Study Infroduction

C1-5 DATA UNCERTAINTIES LEADING TO UNDERESTIMATES OF CASE STUDY IMPACTS
AND BENEFITS

EPA’s estimates of case study impacts and the potential economic benefits of the proposed rule are subject to considerable
uncertainties. Asaresult, the Agency’s estimated benefits could be either over- or underestimated. However, because of the
many factors omitted from the analysis (typically because of data limitations), and the manner in which several key
uncertainties were addressed, EPA believesthat its analysisislikely to lead to potentialy significant underestimates of
baseline losses in most cases, and therefore underestimates of regulatory benefits. These factors are discussed in the Case
Study Document and summarized below.

C1-5.1 Data Limitations

EPA’sanalysisis based on facility-provided biological monitoring data. These facility-furnished data typically focus on a
subset of the fish speciesimpacted by I& E, resulting in an underestimate of the total magnitude of losses.

Industry biological studies often lack a consistent method for monitoring I& E. Thus, there are often substantial uncertainties
and potential biasesin the |& E estimates. Comparison of results between studies is therefore very difficult and sometimes
impossible, even among facilities that impinge and entrain the same species.

The facility-derived biological monitoring data often pertain to conditions existing many years ago (e.g., the available
biological monitoring often was conducted by the facilities 20 or more years ago, before activities under the Clean Water Act
had improved aguatic conditions). In those locations where water quality was relatively degraded at the time of monitoring
relative to current conditions, the numbers and diversity of fish are likely to have been depressed during the monitoring
period, resulting in low I&E. In most of the nation’s waters, current water quality and fishery levels have improved, so that
current 1& E losses are likely to be greater than available estimates for depressed populations.

C1-5.2 Estimated Technology Effectiveness

|& E benefits are dependent in the technol ogies that are installed, the proper use of those technologies, the d