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Chapter 1: Background

1.0 Introduction

This chapter provides background information on the development of 316(b) regulations
including the proposed Existing Facilities rule. This chapter describes the goal of the
proposed Existing Facilities rule and provides an overview of the legislative background,
prior 316(b) rulemakings, and associated litigation history leading up to the proposed
rulemaking. This document builds on and updates record support compiled for the Phase |
rule, the remanded 2004 Phase 1l existing facility rule, and the Phase 111 rule, including the
Technical Development Documents for each.

1.1 Purpose of Technical Development Document and
Proposed Regulation

The purpose of this Technical Development Document is to provide record support for the
proposed Existing Facilities rule and to describe the methods used by EPA to analyze
various options. The goal of the proposed regulation is to establish national requirements
for cooling water intake structures at existing facilities that implement Section 316(b) of
the CWA. Section 316(b) of the CWA provides that any standard established pursuant to
Section 301 or 306 of the CWA and applicable to a point source must require that the
location, design, construction, and capacity of cooling water intake structures reflect the
best technology available (BTA) for minimizing adverse environmental impact.

EPA first promulgated regulations to implement Section 316(b) in 1976. The U.S. Court of
Appeals for the Fourth Circuit remanded these regulations to EPA which withdrew them,
leaving in place a provision not remanded that directed permitting authorities to determine
BTA for each facility on a case-by-case basis. In 1995, EPA entered into a consent decree
establishing a schedule for taking final action on regulations to implement Section 316(b).
Pursuant to a schedule in the amended decree providing for final action on regulations in
three phases, in 2001, EPA published a Phase I rule governing new facilities. The U.S.
Court of Appeals for the Second Circuit, while generally upholding the rule, rejected the
provisions allowing restoration to be used to meet the requirements of the rule.
Riverkeeper, Inc. v. U.S. EPA, 358 F. 3d 174, 181 (2d Cir.2004) (“Riverkeeper 1”).

In 2004, EPA published the Phase 1 rule applicable to existing power plants. Following
challenge, the Second Circuit remanded numerous aspects of the rule to the Agency,
including the Agency’s decision to reject closed-cycle cooling as BTA. The Agency made
this determination, in part, based on a consideration of incremental costs and benefits. The
Second Circuit concluded that a comparison of the costs and benefits of closed-cycle
cooling was not a proper factor to consider in determining BTA. Riverkeeper, Inc. v.
U.S.EPA, 475 F. 3d 83 (2d Cir. 2007) (“Riverkeeper I1I'"). In 2008, the U.S, Supreme Court
agreed to review the Riverkeeper Il decision limited to a single issue: whether Section
316(b) authorizes EPA to balance costs and benefits in 316(b) rulemaking. In April 2009,
in Entergy Corp. v. Riverkeeper Inc., 129 S. Ct. 1498, 68 ERC 1001 (2009) (40 ER 770,
4/3/09), the Supreme Court ruled that it is permissible under Section 316(b) to consider
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costs and benefits in determining the best technology available to minimize adverse
environmental impacts. The court left it to EPA’s discretion to decide whether and how to
consider costs and benefits in 316(b) actions, including rulemaking and BPJ
determinations. The Supreme Court remanded the rule to the Second Circuit.
Subsequently, EPA asked the Second Circuit to return the rule to the Agency for further
review.

In 2006, EPA published the Phase I11 rule. The Phase Il rule establishes 316(b)
requirements for certain new offshore oil and gas extraction facilities. In addition, EPA
determined that, in the case of electric generators with a design intake flow of less than 50
MGD and existing manufacturing facilities, 316(b) requirements should be established by
NPDES permit directors on a case-by-case basis using their best professional judgment. In
July 2010, the U. S. Court of Appeals for the Fifth Circuit issued a decision upholding
EPA's rule for new offshore oil and gas extraction facilities. Further, the court granted the
request of EPA and environmental petitioners in the case to remand the existing facility
portion of the rule back to the Agency for further rulemaking. See section 1.2 below for a
more detailed discussion of the history of EPA’s actions to address standards for cooling
water intake structures.

EPA is proposing requirements reflecting the best technology available for minimizing
adverse environmental impact, applicable to the location, design, construction, and
capacity of cooling water intake structures for existing facilities. EPA is treating existing
power generating facilities and existing manufacturing and industrial facilities in one
proceeding. This proposed rule applies to all existing power generating facilities and
existing manufacturing and industrial facilities that have the design capacity to withdraw
more than two million gallons per day of cooling water from waters of the United States
and use at least twenty-five (25) percent of the water they withdraw exclusively for cooling
purposes.

1.2 Background

The Federal Water Pollution Control Act, also known as the Clean Water Act (CWA), 33
U.S.C. 1251 et seq., seeks to “restore and maintain the chemical, physical, and biological
integrity of the nation's waters.” 33 U.S.C. § 1251(a). Among the goals of the Act is

“wherever attainable, an interim goal of water quality which provides for the
protection and propagation of fish, shellfish, and wildlife and provides for
recreation in and on the water...” 33 U.S.C. § 1251(a)(2).

In furtherance of these objectives, the CWA establishes a comprehensive regulatory
program, key elements of which are (1) a prohibition on the discharge of pollutants from
point sources to waters of the United States, except in compliance with the statute; (2)
authority for EPA or authorized States or Tribes to issue National Pollutant Discharge
Elimination System (NPDES) permits that authorize and regulate the discharge of
pollutants; and (3) requirements for effluent limitations and other conditions in NPDES
permits to implement applicable technology-based effluent limitations guidelines and
standards and applicable State water quality standards.
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Section 402 of the CWA authorizes EPA (or an authorized State or Tribe) to issue an
NPDES permit to any person discharging any pollutant or combination of pollutants from a
point source into waters of the United States. Forty-six States and one U.S. territory are
authorized under Section 402(b) to administer the NPDES permitting program. NPDES
permits restrict the types and amounts of pollutants, including heat that may be discharged
from various industrial, commercial, and other sources of wastewater. These permits
control the discharge of pollutants by requiring dischargers to meet technology-based
effluent limitations guidelines (ELGS) or new source performance standards (NSPS)
established pursuant to Section 301 or Section 306. Where such nationally applicable
ELGs or NSPS exist, permit authorities must incorporate them into permit requirements.
Where they do not exist, permit authorities establish effluent limitations and conditions,
reflecting the appropriate level of control (depending on the type of pollutant) based on the
best professional judgment of the permit writer. Limitations based on these guidelines,
standards, or on best professional judgment are known as technology-based effluent limits.
Where technology-based effluent limits are inadequate to meet applicable State water
quality standards, Section 301(b)(1)(C) of the Clean Water Act requires permits to include
more stringent limits to meet applicable water quality standards. NPDES permits also
routinely include standard conditions applicable to all permits, special conditions, and
monitoring and reporting requirements. In addition to these requirements, NPDES permits
must contain conditions to implement the requirements of Section 316(b).

Section 510 of the Clean Water Act provides, that except as provided in the Clean Water
Act, nothing shall preclude or deny the right of any State (or political subdivision thereof)
to adopt or enforce any requirement respecting control or abatement of pollution; except
that if a limitation, prohibition or standard of performance is in effect under the Clean
Water Act, such State may not adopt any other limitation, prohibition, or standard of
performance which is less stringent than the limitation, prohibition, or standard of
performance under the Act. EPA interprets this to reserve for the States authority to
implement requirements that are more stringent than the Federal requirements under state
law. PUD No. 1 of Jefferson County v. Washington Dep't of Ecology, 511 U.S. 700, 705
(1994).

Sections 301, 304, and 306 of the CWA require that EPA develop technology-based
effluent limitations guidelines and new source performance standards that are used as the
basis for discharge requirements in wastewater discharge permits. EPA develops these
effluent limitations guidelines and standards for categories of industrial dischargers based
on the pollutants of concern discharged by the industry, the degree of control that can be
attained using various levels of pollution control technology, consideration of various
economic tests appropriate to each level of control, and other factors identified in Sections
304 and 306 of the CWA (such as non-water quality environmental impacts including
energy impacts). EPA has promulgated regulations setting effluent limitations guidelines
and standards under Sections 301, 304, and 306 of the CWA for more than 56 industries.
See 40 CFR parts 405 through 471. EPA has established effluent limitations guidelines
and standards that apply to most of the industry categories that use cooling water intake
structures (e.g., steam electric power generation, paper and allied products, petroleum
refining, iron and steel manufacturing, and chemicals and allied products).
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Section 316(b) states, in full:

Any standard established pursuant to Section 301 or Section 306 of [the Clean
Water] Act and applicable to a point source shall require that the location, design,
construction, and capacity of cooling water intake structures reflect the best
technology available for minimizing adverse environmental impact.

Section 316(b) addresses the adverse environmental impact caused specifically by the
intake of cooling water, rather than discharges into water. Despite this special focus, the
requirements of Section 316(b) remain closely linked to several of the core elements of the
NPDES permit program established under Section 402 of the CWA to control discharges
of pollutants into navigable waters. Thus, while effluent limitations apply to the discharge
of pollutants by NPDES-permitted point sources to waters of the United States, Section
316(b) applies to facilities subject to NPDES requirements that also withdraw water from a
water of the United States for cooling and that use a cooling water intake structure to do so.

The CWA does not describe the factors to be considered in establishing Section 316(b)
substantive performance requirements that reflect the “best technology available for
minimizing adverse environmental impact.” The most recent guidance in interpreting
316(b) comes from the U.S. Supreme Court’s decision in Entergy Corp. v. Riverkeeper,
Inc. As noted, the decision was limited to the single question of whether Section 316(b) of
the Clean Water Act authorizes EPA to compare costs and benefits of various technologies
when setting national performance standards for cooling water intake structures under
Section 316(b) of the Clean Water Act. In Riverkeeper 11, the Second Circuit rejected
EPA’s determination that closed-cycle cooling was not BTA because it could not
determine whether EPA had improperly considered costs and benefits in its 316(b)
rulemaking. The Supreme Court reversed and remanded the Second Circuit ruling in a 6-3
opinion authored by Justice Scalia. The Court held that it is reasonable for EPA to conduct
a cost-benefit analysis in setting national performance standards for cooling water intake
structures under Section 316(b). The Court held that EPA has the discretion to consider
costs and benefits under Section 316(b) but is not required to consider costs and benefits.
The Court’s discussion of the language of Section 316(b) — Section 316(b) is
“unencumbered by specified statutory factors” -- and its critique of the Second Circuit’s
decision affirms EPA’s broader discretion to consider a number of factors in standard
setting under Section 316(b). While the Supreme Court’s decision is limited to whether or
not EPA may consider one factor (cost/benefit analysis) under Section 316(b), the
language also suggests that EPA has wide discretion in considering factors relevant to
316(b) standard setting. (“It is eminently reasonable to conclude that § 1326b’s silence is
meant to convey nothing more than a refusal to tie the agency’s hands as to whether
cost-benefit analysis should be used, and if so to what decree.” (emphasis supplied), 129
S.Ct. 1498, 1508 (2009).

Regarding the other factors EPA may consider, Section 316(b) cross references Sections
301 and 306 of the CWA by requiring that any standards established pursuant to those
sections also must require that the location, design, construction and capacity of intake
structures reflect BTA. Thus, among the factors EPA may use to determine BTA, EPA
may look to similar phrases used elsewhere in the CWA. See Riverkeeper v. EPA, (2nd
Cir. Feb. 3, 2004). Section 306 directs EPA to establish performance standards for new
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sources based on the “best available demonstrated control technology” (BADT). 33
U.S.C. 1316(a)(1). In establishing BADT, EPA “shall take into consideration the cost of
achieving such effluent reduction, and any non-water quality environmental impact and
energy requirements.” 33 U.S.C. 1316(b)(2)(B). The specific cross-reference in CWA
Section 316(b) to CWA Section 306 “is an invitation to look to Section 306 for guidance in
discerning what factors Congress intended the EPA to consider in determining the “best
technology available’” for new sources.

Similarly, Section 301 of the CWA requires EPA to establish standards known as “effluent
limitations” for existing point source discharges in two phases. In the first phase,
applicable to all pollutants, EPA must establish effluent limitations based on the “best
practicable control technology currently available” (BPT). 33 U.S.C. 1311(b)(1)(A). In
establishing BPT, the CWA directs EPA to consider the total cost of application of
technology in relation to the effluent reduction benefits to be achieved from such
application, and shall also take into account the age of the equipment and facilities
involved, the process employed, the engineering aspects of the application of various types
of control techniques, process changes, non-water quality environmental impact (including
energy requirements), and such other factors as [EPA] deems appropriate. 33 U.S.C.
1314(b)(1)(b).

In the second phase, EPA must establish effluent limitations for conventional pollutants
based on the “best conventional pollution control technology” (BCT), and for toxic
pollutants based on the “best available technology economically achievable” (BAT). 33
U.S.C. 1311(b)(2)(A), (E).

In determining BCT, EPA must consider, among other factors,

“the relationship between the costs of attaining a reduction in effluents and the
effluent reduction benefits derived, and the comparison of the cost and level of
reduction of such pollutants from the discharge from publicly owned treatment
works to the cost and level of reduction of such pollutants from a class or category
of industry source.... and the age of equipment and facilities involved, the process
employed, the engineering aspects .... of various types of control techniques,
process changes, the cost of achieving such effluent reduction, non-water quality
environmental impacts (including energy requirements), and such other factors as
[EPA] deems appropriate.” 33 U.S.C. 1314(b)(4)(B).

In determining BAT, the CWA directs EPA to consider “the age of equipment and facilities
involved, the process employed, the engineering aspects .... of various types of control
techniques, process changes, the cost of achieving such effluent reduction, non-water
quality environmental impacts (including energy requirements), and such other factors as
[EPA] deems appropriate.” 33 U.S.C. 1314(b)(2)(B).

Section 316(b) expressly refers to Section 301, and the phrase “best technology available”
is very similar to the phrases “best available technology economically achievable ”” and
“best practicable control technology currently available” in that section. Thus, Section
316(b), Section 301(b)(1)(A) -- the BPT provision-- and Section 301(b)(1)(B) -- the BAT
provision -- all include the terms “best,” “technology,” and “available,” but neither BPT
nor BAT goes on to consider minimizing adverse environmental impacts, as BTA does.
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See 33 U.S.C. 1311(b)(1)(A) and (2)(A). These facts, coupled with the brevity of Section
316(b) itself, prompts EPA to look to Section 301 and, ultimately, Section 304 for further
guidance in determining the “best technology available to minimize adverse environmental
impact” of cooling water intake structures for existing facilities.

By the same token, however, there are significant differences between Section 316(b) and
Sections 301 and 304. See Riverkeeper, Inc. v. United States Environmental Protection
Agency (2nd Cir. Feb. 3, 2004) (“not every statutory directive contained [in Sections 301
and 306] is applicable” to a Section 316(b) rulemaking). Moreover, as the Supreme Court
recognized, while the provisions governing the discharge of toxic pollutants must require
the elimination of discharges if technically and economically achievable, Section 316(b)
has the less ambitious goal of “minimizing adverse environmental impact.” 129 S.Ct.
1498, 1506. In contrast to the effluent limitations provisions, the object of the “best
technology available” is explicitly articulated by reference to the receiving water: to
minimize adverse environmental impact in the waters from which cooling water is
withdrawn. This difference is reflected in EPA’s past practices in implementing Sections
301, 304, and 316(b). EPA has established BPT and BAT effluent limitations guidelines
and NSPS based on the efficacy of one or more technologies to reduce pollutants in
wastewater in relation to their costs without necessarily considering the impact on the
receiving waters. This contrasts to 316(b) requirements, where EPA has previously
considered the costs of technologies in relation to the benefits of minimizing adverse
environmental impact in establishing 316(b) limits, which historically has been done on a
case-by case basis. In Re Public Service Co. of New Hampshire, 10 ERC 1257 (June 17,
1977); In Re Public Service Co. of New Hampshire, 1 EAD 455 (Aug. 4, 1978); Seacoast
Anti-Pollution League v. Costle, 597 F. 2d 306 (1st Cir. 1979) EPA concluded that,
because both Section 301 and 306 are expressly cross-referenced in Section 316(b), EPA
reasonably interpreted Section 316(b) as authorizing consideration of the same factors,
including costs, as in those sections. EPA interpreted “best technology available” to mean
the best technology available at an “economically practicable” cost. This approach
squared with the limited legislative history of Section 316(b) which suggested the BTA
was to be based on technology whose costs were “economically practicable.” In debate on
Section 316(b), one legislator explained that “[t]he reference here to ‘best technology
available’ is intended to be interpreted to mean the best technology available commercially
at an economically practicable cost.” 118 Cong. Rec. 33,762 (1972) (statement of Rep.
Clausen) (emphasis added).

For EPA’s initial Phase Il rulemaking, as it had during 30 years of BPJ Section 316(b)
permitting, EPA therefore interpreted CWA Section 316(b) as authorizing EPA to consider
not only the costs of technologies but also their effects on the water from which the cooling
water is withdrawn.
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Chapter 2: Summary of Data Collection Activities

2.0 Introduction

In developing the proposed rule, EPA used previously collected data from the Phase I,
2004 Phase 11, and Phase 111 rulemakings in combination with newly collected data and
information. This chapter first provides information on major data collection activities
from the previous rulemakings and then provides summaries of information obtained
through more recent data collection activities.

2.1 Primary Data Sourced from Previous 316(b) Rulemakings

This section summarizes the major data collection activities conducted during
development of the Phase I, 2004 Phase 11, and Phase 111 rulemakings that EPA also
considered in developing this proposed rule. For additional, more detailed information
on these previous activities, see the Phase | proposed rule (65 FR 49070), Phase | NODA
(66 FR 28853), Phase Il proposal (67 FR 17131), Phase 11 NODA (68 FR 13524), Phase
111 proposal (69 FR 68457), Phase 111 NODA (70 FR 71057), Phase Il final (71 FR
35018), and Phase 11l final TDD (Chapter 3).

2.1.1 Survey Questionnaires

Industry characterization data, including facility-specific technical and financial
information, for the proposed rule and EPA’s Phase I, 2004 Phase 11, and Phase 11
rulemakings was collected through an industry-wide survey conducted in 2000.* This
information was fundamental to EPA’s development of its previous rulemakings and is
similarly fundamental to the proposed Existing Facilities rule. EPA has relied on the
previously collected technical (e.g., cooling water system data and cooling water intake
configuration specifications and intake flow rates) and financial information.> 3

Two types of surveys were issued: detailed questionnaires (DQ) and short technical
questionnaires (STQ). Detailed questionnaires were longer and requested more specific
information about technologies, plant operations, and other characteristics. Short
technical questionnaires were developed as a way to statistically sample a larger number
of facilities while maintaining a manageable burden on the industry respondents; these
surveys contained far less detailed information.

! For the Phase 111 rule, EPA issued industry questionnaires to offshore industries (see 69 FR 68458).

2 Specific details about the questions are found in EPA’s Information Collection Request (DCN 3— 3084-
R2 in Docket W—00-03) and in the questionnaires (see DCN 3-0030 and 3- 0031 in Docket W-00-03 and
the Docket for the proposed Existing Facilities rule); these documents are also available on EPA’s web site
(http://water.epa.gov/lawsregs/lawsguidance/cwa/316b/question_index.cfm)

® EPA did update some of the financial information. For a discussion of financial data used, see the EBA.
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2.1.2 Technology Efficacy Data

EPA compiled a database of cooling water intake structure technology performance
information otherwise known as the Technology Efficacy Database (TED) (DCN 6-5000
and FDMS Document ID EPA-HQ-OW-2002-0049-1595). The Technology Efficacy
Database was the result of an extensive literature search supplemented by information
obtained through discussions with state and EPA regional staff, and meetings with
nongovernmental organizations that had conducted national or regional data collection
efforts (e.g., Electric Power Research Institute (EPRI) and Tennessee Valley Authority).
EPA’s goal in developing this database was to collect information and data to evaluate
the performance of various impingement and entrainment control technologies. The
resulting database contains over 150 records from over 90 documents that include
narrative descriptions of biological sampling information and efficacies for a range of
impingement and entrainment minimization technologies. See Chapter 4 of the TDD for
the 2004 Phase 11 Final rule for a complete description of this database.

2.1.3 Existing Data Sources

In developing 316(b) regulations, EPA used existing data sources, where available and
applicable. This includes information collected by other Federal agencies as well as data
compiled by private companies. Additional details are found in the 2002 proposed Phase
Il rule at 67 FR17131, but the sources contacted include:

e Federal Energy Regulatory Commission (FERC);
e Energy Information Administration (EIA);

e Rural Utility Service (RUS);

e U.S. Nuclear Regulatory Commission (NRC);

e Utility Data Institute;

e NEWGen database;

e Electric Power Research Institute (EPRI); and

e Edison Electric Institute (EEI).

2.1.4 Public Participation Activities

Historically, EPA has worked extensively with stakeholders from industry, public interest
groups, state agencies, and other Federal agencies in the development of previous 316(b)
rulemakings, including numerous meetings with individual stakeholder groups. These
public participation activities focused on various Section 316(b) issues including biology,
technology, and implementation issues. For example, EPA has conducted public
meetings focused on technology, cost and mitigation issues, a technical symposium
sponsored by EPRI and a symposium on cooling water intake structure technologies. See
the 2002 proposed Phase 1l rule (68 FR 17127) for a discussion of these and other public
participation activities.
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EPA has also issued nine Federal Register notices regarding the 316(b) regulation
development process.* As a result, EPA has received over 350 public comments from
environmental groups, industry associations, facility owners, state and Federal agencies,
and private citizens.

2.2 New Data Collected

For the proposed Existing Facilities rule, EPA supplemented its previous data collection
activities. EPA collected updated information on various aspects of the rulemaking.
However, in an effort to better inform its BTA determination, EPA’s main focus was on
the performance of impingement and entrainment technologies.

2.2.1 Site Visits

As documented in the 2004 Phase Il rule, EPA conducted site visits to 22 power plants in
developing the 2004 rule. See 67 FR 17134. Since 2007, EPA has conducted over 50
site visits to power plants and manufacturing sites. The purpose of these visits was to:
gather information on the intake technologies and cooling water systems in place at a
wide variety existing facilities; better understand how the site-specific characteristics of
each facility affect the selection and performance of these systems; gather data on the
performance of technologies and affected biological resources; and to solicit perspectives
from industry representatives.

While visiting certain sites, EPA also collected information on 7 additional facilities that
staff did not physically visit; usually, these were other facilities that were owned by the
parent company of a site visited by EPA. EPA further met with representatives of other
companies or owners of specific power plant or manufacturing sites at EPA Headquarters
in Washington DC.

In general, EPA visited a wide variety of sites representative of the industries and
facilities subject to the proposed rule. Copies of the site visit reports (which provide an
overall facility description as well as detailed information on electricity generation, the
facility’s cooling water intake structure and associated fish protection and/or flow
reduction technologies, impingement and/or entrainment sampling and associated data,
and a discussion of the possible application of cooling towers) for each site are provided
in the docket for the proposed rule. Where possible, EPA made these reports publicly
available well before publication of the proposed rule. A list of the facilities visited by
EPA is provided below; Exhibit 2-1 shows the geographic representation of facilities
visited by EPA as well as facilities for which EPA collected site-specific information.

* See 65 FR 49060, 66 FR 28853, 66 FR 65256, 67 FR 17122, 68 FR 13522, 69 FR 41576, 69 FR 68444,
70 FR 71057, and 71 FR 35006. Also see the EBA for a discussion of the Federal Register notices for
economics-related issues.
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The sites visited by EPA include the following:

Facility Name
El Segundo
Haynes

San Onofre
Scattergood
Valero (Delaware City)
Big Bend

St. Lucie
Harlee Branch
McDonough
Council Bluffs
Crawford

Arcelor Mittal (Indiana Harbor)

Cargill (Hammond)
US Steel (Gary)
Nearman Creek
Quindaro

Dow (Louisiana Operations/Plaguemine)

Dow (St Charles)
Chalk Point
Labadie

Lake Road
Meramec
Brunswick
Nebraska City
North Omaha
Seabrook

Linden

Logan

Mercer

Salem

Beaver Falls
Danskammer
East River
Ginna

Nine Mile Point
Oswego
Wheelabrator Westchester
Eddystone
Sunoco (Marcus Hook)
Sunoco (Philadelphia)
Canadys
Wateree
Williams

Barney Davis
Chesterfield
North Anna
Possum Point
Potomac

Surry

State
CA
CA
CA
CA
DE
FL
FL
GA
GA
1A
IL
IN
IN
IN
KS
KS
LA
LA
MD
MO
MO
MO
NC
NE
NE
NH
NJ
NJ
NJ
NJ
NY
NY
NY
NY
NY
NY
NY
PA
PA
PA
SC
SC
SC
TX
VA
VA
VA
VA
VA

Date Of Visit
9/1/2009
9/2/2009
9/2/2009
8/31/2009
7/15/2009
3/27/2008
3/26/2008
2/11/2009
2/11/2009
3/2/2009
8/4/2009
8/3/2009
8/3/2009
8/4/2009
3/3/2009
3/3/2009
1/12/2010
1/13/2010
12/3/2007
3/4/2009
3/3/2009
3/4/2009
1/28/2008
3/2/2009
3/2/2009
4/17/2008
5/26/2010
1/22/2008
5/26/2010
1/22/2008
4/1/2008
4/16/2008
4/15/2008
4/3/2008
4/2/2008
4/2/2008
4/16/2008
1/23/2008
7/14/2009
7/14/2009
2/10/2009
2/10/2009
2/9/2009
3/3/2008
3/10/2009
4/28/2009
3/10/2009
12/3/2007
1/28/2008
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Data was also provided by the following facilities:

Facility Name
Alamitos
Contra Costa
Diablo Canyon
Encina
Huntington Beach
Mandalay
Morro Bay
Moss Landing
Ormond Beach
Pittsburg
Potrero
Redondo Beach
South Bay
Diablo Canyon
Brayton Point
General Electric (Lynn)
Georgia Pacific
Hope Creek
Oyster Creek
Indian Point
Elm Road

Oak Creek
Harbor

Yates

Fisk

Callaway
Hawthorn

latan

Sibley

Sioux

Cooper

Fort Calhoun
Winnetka
Brooklyn Navy Yard

State
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
MA
MA
multiple
NJ
NJ
NY
i
i
CA
GA
IL
MO
MO
MO
MO
MO
NE
NE
IL
NY
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Exhibit 2-1. Site Visit Locations and Locations of Other Site-Specific Data
Collected

EPA used a wide variety of criteria in selecting the sites to visit including the following
factors:

e Industry sector: In 2007, EPA met with several trade associations to discuss data
and information sources that would be useful to EPA as it updated analyses. EPA
solicited industry recommendations for criteria for selecting sites, as well as
suggestions for specific sites. Among generators, EPA visited facilities owned by
utilities, non-utilities, and municipalities. For manufacturers, EPA visited a steel
mill, several petroleum refineries, several chemical manufacturers, and a food
processing facility.’

e Facility location: EPA visited facilities in 8 EPA Regions and 20 states.
Facilities were located on all types of waterbodies (ocean, estuary/tidal river,
lake/reservoir, Great Lake and freshwater river). EPA also visited facilities on

® EPA was unable to schedule a visit to a pulp and paper facility prior to publishing the proposed rule, but
based on the Agency’s experience with other regulatory activities (including the Pulp and Paper Effluent
Limitations Guideline) does not believe that this industry sector is remarkably different from other
manufacturers in terms of cooling water intake structures. EPA also met with Georgia Pacific and the
American Pulp and Paper Association to better understand the use of cooling water and cooling water
intake structures for this industry sector.
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major waterbodies, such as the Missouri/Mississippi Rivers, the Gulf of Mexico,
the Chesapeake Bay, and both the Pacific and Atlantic Oceans.

Intake technology: Selected sites employed a wide range of intake technologies,
including coarse and fine mesh traveling screens, Ristroph traveling screens,
coarse and fine mesh wedgewire screens, offshore velocity caps, and barrier nets.
Sites also employed a variety of intake configurations, including shoreline,
offshore, and intake canals.

Cooling system technology: Most facilities visited employ once-through cooling,
but EPA also visited multiple sites with closed-cycle cooling systems. Some
facilities were designed and constructed as closed-cycle systems, while other sites
retrofitted to closed-cycle cooling; some sites used combination cooling systems.
EPA also visited sites with helper cooling towers.

Logistics: Proximity to EPA Headquarters was a cost-effective way for multiple
EPA staff to attend site visits. For non-local travel, proximity of sites to one
another enabled clustered site visits, reducing travel costs and maximizing staff
time onsite.

Biological data: Most facilities were selected because they had conducted some
form of impingement or entrainment study in recent years.

Fuel or generation type: Selected sites used a variety of fuel types (coal, natural
gas, nuclear, municipal waste). Most generated power through steam generation,
but EPA also visited several combined cycle facilities.

Facility size: EPA visited sites of all sizes, with a wide range of generating
capacity (MW), intake flow, and land area. Additionally, EPA visited sites in
rural areas, industrial areas, and in highly urbanized environments.

In summary, EPA learned the following from the site visits:

A majority of facilities use coarse mesh screens. However, the screens are
principally used to protect the facility from debris; as such facilities do not always
optimize operation of the screens to protect fish;

Costs are paramount to facility owners, as any costs could potentially impact
planning and business decisions;

While site-specific characteristics may set some facilities apart, most facilities
were found to be very similar in how they use cooling water, how the intake
technologies were selected and constructed, and challenges facilities faced in
operating CWIS technologies;

Long-term planning is important to facilities to maintain reliable energy supplies
(issues such as repowering, air rules, increased energy demand, control of green
house gas (GHG) emissions, and local transmission issues have long-term
implications);

Closed-cycle cooling, while potentially expensive for some sites, is technically
feasible at most sites;
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e Some manufacturing facilities may use cooling water for contact cooling (such as
quench water). Contact cooling is rarely observed at power plants.

e Manufacturers have different opportunities to reduce and reuse cooling water. In
some cases, manufacturers have reduced total water withdrawals by more than
half.

During the site visits, EPA collected current facility information including power
generation, capacity, and fuel source; permit status; cooling water usage; and cooling
water intake structure and IM&E technologies and controls (including design, operation,
and installation and operational cost information, where available). Through the site
visits, EPA gained a more thorough understanding of the operation of the various IM&E
technologies and controls including challenges, or lack thereof, and efficacy. EPA also
gained more detailed information on any IM&E performance studies at each site, and,
ultimately, the performance data. EPA additionally obtained information on the
application of the suspended Phase Il rulemaking. For example, EPA requested
information on how each facility planned to comply with the suspended 2004 rule, and
what challenges might have resulted from implementation of the suspended rule at each
facility. Finally, EPA also gained a better understanding of the possible application of
closed-cycle cooling at each facility. As a result of these site visits, EPA gained valuable
information covering a wide range of topics. Several facilities provided National
Pollutant Discharge Elimination System (NPDES) permit application data originally
intended for submission under the 2004 Phase Il rule. These studies typically included
Proposals for Information Collection as well as portions of Comprehensive
Demonstration Studies. Several facilities also provided technology efficacy data or
impingement and entrainment data. Some provided IM&E feasibility studies as well.

Following each visit, EPA prepared a site visit report. These reports document the
information EPA collected through each site visit and its discussions with facility
representatives. Each facility was given the opportunity to review and comment on these
reports. Where the information is not claimed to be confidential, these reports are
available in the record.

EPA also visited Alden Laboratories in Holden, Massachusetts.

2.2.2 Data Provided to EPA by Industrial, Trade, Consulting,
Scientific or Environmental Organizations or by the General
Public

EPA has continued to work with various stakeholders in developing the proposed
Existing Facilities rule. Through these interactions, EPA has received additional data and
information including, but not limited to, the following: technology efficacy data,
operating information, cost information, feasibility, and non-water quality related impact
information.
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EPRI and Industry

EPA met several times with representatives from EPRI and industry on topics ranging
from the feasibility and cost of installing cooling towers at certain facilities, current
studies of impingement on the Ohio River, and the latest advancements in fish protection
technologies for traveling screens. Alden Laboratories also participated in some of these
meetings and provided a status report on the latest advancements in fish protection at
cooling water intake structures. EPA reviewed over 40 EPRI or EPRI-funded studies
dated between 1985-2008, including multiple studies since the publication of the 2004
Phase I rule, including:®

e Fish Protection at Cooling Water Intakes: A Technical Reference Manual (2007)
(DCN 10-6813)

¢ Net Environmental and Social Effects of Retrofitting Power Plants with Once-
Through Cooling to Closed-Cycle Cooling (2008) (DCN 10-6927)

e Beaudrey Water Intake Protection (WIP) Screen Pilot-Scale Impingement
Survival Study (2009) (DCN 10-6810)

e Comparison of Alternate Cooling Technologies for U.S. Power Plants: Economic,
Environmental, and Other Tradeoffs (2004) (DCN 10-6961)

e Laboratory Evaluation of an Aquatic Filter Barrier for Protecting Early Life
Stages of Fish (2004) (DCN 10-6815)

e Field evaluation of wedgewire screens for protecting early life stages at cooling
water intake structures: Chesapeake Bay studies (2006) (DCN 10-6806)

e Laboratory evaluation of modified Ristroph traveling screens for protecting fish at
cooling water intakes (2006) (DCN 10-6801)

e Design considerations and specifications for fish barrier net deployment at
cooling water intake structures (2006) (DCN 10-6804)

e Laboratory evaluation of fine-mesh traveling water screens for protecting early
life stages of fish at cooling water intakes (2008) (DCN 10-6802)

e Latent impingement mortality assessment of the Geiger Multi-Disc screening
system at Potomac River Generating Station (2007) (DCN 10-6814)

e The role of temperature and nutritional status in impingement of clupeid fish
species (2008) (DCN 10-6970)

e Cooling Water Intake Structure Area-of-Influence Evaluations for Ohio River
Ecological Research Program Facilities (2007) (DCN 10-6971)

Materials from some of these meetings (e.g., PowerPoint presentations and demonstration
movies) are available at DCNs 10-6816 to 10-6828.

® EPA also received Closed-Cycle Cooling System Retrofit Study: Capital and Performance Cost Estimates
(2011) but it was received too late to be fully considered for the proposed rule.
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Vendors

EPA also contacted cooling water intake structure technology vendors to investigate the
use of several new technologies for potential application at existing facilities. EPA
contacted the following technology vendors:

e Beaudrey screens (DCN 10-6606)

e Hydrolox screens (DCN 10-6807)

e Passavant (Geiger) screens (DCNs 10-6601A and B)

e Hendricks screens (DCNs 10-6601C and D)

e EIMCO screens

e Agreco (modular cooling towers) (DCNs 10-6647 and 6677)

e Blue Stream Services (modular cooling towers) (DCN 10-6677)
e EEA (substratum intakes) (DCN 10-6609)

e Gunderboom

Vendors provided information on design, operation, and efficacy of these technologies as
well as capital and O&M costs. See the record for the proposed Existing Facilities rule
for this information.

2.2.3 Updated Technology Database

As discussed in Section 2.1.2 and in the 2002 proposed Phase Il rule (68 FR 13538-
13539), EPA previously developed a Technology Efficacy Database in an effort to
document and assess the performance of various technologies and operational measures
(other than closed-cycle cooling’) designed to minimize the impacts of cooling water
withdrawals (see DCN 6-5000 in the docket for the 2004 Phase Il rule). EPA has since
created an updated performance database. In creating the updated database, EPA’s
objective was to review the methods used to generate data in these studies and to
combine relevant data across studies in order to produce statistical estimates of the
overall performance of each of the technologies.

In developing the updated database, EPA considered data from over 150 documents.
This includes documents previously contained in EPA’s 316(b) rulemaking records as
well as new documents obtained during development of the proposed Existing Facilities
rule. Some of the documents are compilations of multiple studies, such as, EPRI’s 2007
Fish Protection at Cooling Water Intakes: A Technical Reference Manual (DCN 10-
6813), which includes results of over 100 studies. Others are facility-specific studies, or
describe the results of research laboratory experiments conducted in a controlled setting.
These documents contain information on the operation or performance of various forms
and applications of these technologies, typically at a specific facility or controlled setting.

" EPA developed this database to evaluate possible BTA limitations for intake-based technologies. EPA
did not include closed-cycle cooling in this database because these technologies operate through a
reduction in flow, creating a different set of evaluation criteria.
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The studies presented in these documents were performed by owners of facilities with
cooling water intake structures, organizations that represent utilities and the electric
power industry, and other research organizations.

To address EPA’s objectives of bringing information from these documents together to
better assess performance technology performance across different technology categories,
EPA obtained and reviewed these documents for the presence of relevant data. Not all
documents fulfilled this objective. While a document might present data that were
acceptable for use in meeting the document’s original objectives, this does not
necessarily imply that these data will meet EPA’s current objective to combine data
across multiple sources to better assess performance of the different technology
categories. Thus, it was necessary to establish some general criteria for accepting data
from the documents:

e The data must be associated with technologies for minimizing impingement
mortality or entrainment that are currently viable (as recognized by EPA) for use
by industries with cooling water intake structures that are (or will be) subject to
Section 316(b) regulation.

e The data must represent a quantitative measure (e.g., counts, densities, or
percentages) that is related to the impingement mortality or entrainment of some
life form of aquatic organisms within cooling water intake structures under the
given technology.

For studies meeting the above criteria, EPA populated an MS Access database. Within
this database, each document was distinguished by a unique document ID. The
performance study database consisted of two primary data tables:

e A table containing specific information on a particular study, such as the
document and study IDs, facility name, water body, data classification -
(e.g., impingement mortality, entrainment), technology category, and other test
conditions when specified (e.g., mesh size, intake velocity, flow rate, water
temperature, conditions when the technology is in place, control conditions).

e A table containing the reported performance data for a given study. Each entry in
this table contains one or more performance measures for a particular species
along with other factors when they were specified (e.g., age category, dates or
seasons of data collection, water temperature, velocity, elapsed time to mortality).

EPA used this database to develop performance estimates for certain intake technologies
and to develop national performance based limits for impingement mortality. The
screening criteria, methodology, and subsequent statistical analyses conducted to develop
the proposed national performance limits are discussed in detail in Chapter X1 of this
technical development document.

2.2.4 Other Resources

EPA also collected information on cooling water system and cooling water intake
structure-related topics from a variety of other sources.
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a. State Cooling Water Policies

In recent years, several states have developed policies or regulations regarding cooling
water use. EPA did not participate directly in the development of any of these state
activities, but did closely monitor their progress. These state programs are summarized
below.

California

California’s Ocean Protection Council (OPC) adopted the April 20, 2006 resolution
called Regarding the Use of Once-Through Cooling Technologies in Coastal Waters
(2006 Resolution, DCN 10-6963) which urged state agencies to “implement the most
protective controls to achieve a 90-95 percent reduction in [impingement and
entrainment] impacts” and analyze the costs and constraints involved with the conversion
of once-through cooling systems to an alternative technology. In February 2008, OPC
completed a study entitled, California’s Coastal Power Plants: Alternative Cooling
System Analysis, (DCN 10-6964) which evaluates the feasibility of retrofitting coastal
facilities to closed-cycle cooling towers to mitigate impingement and entrainment
impacts at these sites. EPA reviewed this study to identify site-specific considerations
involved in cooling tower retrofits.

California adopted its final Policy on the Use of Coastal and Estuarine Waters for Power
Plant Cooling on May 4, 2010.

(See http://www.waterboards.ca.gov/water_issues/programs/npdes/cwa316.shtml for
more information). Per the state website, the Policy “establishes technology-based
standards to implement federal Clean Water Act Section 316(b) and reduce the harmful
effects associated with cooling water intake structures on marine and estuarine life. The
Policy will apply to the 19 existing power plants (including two nuclear plants) that
currently have the ability to withdraw over 15 billion gallons per day from the State’s
coastal and estuarine waters using a single-pass system, also known as once-through
cooling.” The Policy requires that existing facilities reduce their intake flow to a level
commensurate with a wet closed-cycle system; California established a 93 percent
reduction in design flow as the minimum flow reduction, in addition to limiting intake
velocities to 0.5 feet per second (fps).®

California has also proposed an amendment to the final Policy to provide additional
flexibility, particularly with respect to combined-cycle generating units. The state
solicited comments in November 2010, held a public meeting on December 14, 2010, and
is currently evaluating the options.

& The Policy also contains a Track 2 that permits facilities to demonstrate that compliance with Track 1
(described above) is not feasible; these facilities must reduce impingement mortality and entrainment to at
least 90 percent of the level achievable by compliance with Track 1.
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Delaware

In March 2009, Delaware’s House of Representatives introduced House Concurrent
Resolution No. 7 (HCR 7)%; the resolution urges the Delaware Department of Natural
Resources and Environmental Control (DNREC) to “declare that “Closed-cycle” cooling
systems constitute the best technology available for water cooling intake structures” and
“to require that all facilities that operate in Delaware waters and that use cooling water
intake structures to adopt “Closed-cycle” cooling systems as quickly as possible.” The
resolution also notes the biological impacts associated with once-through cooling. The
resolution was adopted (as amended) by the state Senate and the state House in June
2009. At the time of publication of the proposed rule, Delaware had not yet enacted a
state regulation, but several facilities had made strides in reducing cooling water flows.
A DNREC permit fact sheet™ noted that the state’s largest power plant (Indian River,
located in Millsboro) is closing all three generating units that employ once-through
cooling,** leaving Indian River with only a closed-cycle cooling system for Unit 4.
During EPA’s site visit to the (now closed) Valero refinery in Delaware City, facility
representatives noted that their upcoming NPDES permit would require a substantial flow
reduction.*?

New York

In March 2010, New York proposed a policy that would require flow reduction
equivalent to closed-cycle cooling at all existing facilities that withdraw more than 20
MGD.* New York also requires all new power plants to employ dry cooling systems,
which reduce water withdrawals even further than wet cooling towers. At the time of
publication of the proposed rule, the comment period for New York’s proposal had
closed but the state had not taken any final action.

b. Individual NPDES Permit Renewals

In addition to state-wide cooling water policies, some recent individual NPDES permits
have incorporated requirements for significant reductions in cooling water flow. The
best-known example is Brayton Point in Somerset, Massachusetts. EPA Region | (which
develops NPDES permits for several non-delegated New England states) issued a final
NPDES permit in October 2003 that required a reduction in cooling water intake flow
and thermal discharges of approximately 95 percent.*> Following several years of

% See
http://legis.delaware.gov/LIS/LIS145.NSF/93487d394bc01014882569a4007a4cb7/674b902d7832ddd7852
57583005af947?0penDocument.

10 See http://www.wr.dnrec.delaware.gov/SiteCollectionDocuments/IRGS%20FactSheet 20100908.pdf.

1 In December 2004, EPA Region 11 developed a Total Maximum Daily Load (TMDL) for temperature in
the Indian River. The Indian River power plant is the only significant discharger to the receiving stream.
See http://www.epa.gov/reg3wapd/tmdl/de tmdl/IndianRiverTemp/IndianRiverEstablish.pdf and
http://www.epa.gov/reg3wapd/tmdl/de_tmdl/IndianRiverTemp/IndianRiverReport.pdf.

12 See DCN 10-6553.

13 See http://www.dec.ny.gov/docs/fish_marine pdf/drbtapolicyl.pdf.

14 See http://www.dec.ny.gov/animals/66866.html for the comments received.

15 See http://www.epa.gov/ne/braytonpoint/index.html.
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appeals and litigation, the facility agreed in December 2007 to implement the
requirements of the permit and is currently constructing two natural draft cooling towers
at the facility.

EPA also visited a number of sites that had retrofitted to closed-cycle cooling for a
variety of reasons.

e McDonough (GA), Yates (GA), Canadys (SC) and Wateree (SC) converted all
generating units to closed-cycle cooling primarily to reduce thermal discharges.
(See DCNs 10-6536, 10-6538, 10-6535, and 10-6534, respectively.)

e Nearman Creek (KS) converted its generating units to reduce the need for cooling
water at times of the year when the source water level is low. (See DCN 10-
6524.)

e Linden (NJ) constructed several new combined cycle units to replace retiring
fossil units and uses grey water from a nearby treatment plant for its makeup
water. (See DCN 10-6557.)

While the reasoning for some retrofits may not explicitly include consideration of 316(b),
flow reduction is clearly an issue in the forefront of permitting and operational decisions
at many facilities. Even in cases where 316(b) was not a consideration, the benefits to
aquatic communities are realized nonetheless.

c. International Cooling Water Policy

EPA sought information on how other nations address the impacts from cooling water
withdrawals. (See, e.g., DCNs 10-6620 and 6621). In general, EPA found that many
countries lack an overarching regulatory structure analogous to Section 316(b), so efforts
to address impacts from cooling water intake structures tend to be somewhat inconsistent.
Some countries address the issue on a facility-by-facility basis, while others may make
broader conclusions based on facility location. EPA’s research did indicate a distribution
of once-through and closed-cycle cooling systems similar to that found in the U.S.

Lastly, EPA collected a European Union policy on cooling systems (see DCN 10-6846),
which generally advocated that plant efficiency should be the primary decision criterion
in determining the proper cooling system.

d. EPA’s 1974 Steam Electric Effluent Limitation Guideline

EPA also reviewed a 1974 ELG for steam electric generators, as this was the Agency’s
first attempt at regulating cooling water withdrawals. In the 1974 final ELG (see 39 FR
36186), any existing electric generator built after 1970 with a capacity greater than 500
MW or any generating unit built after 1974 would have been required to retrofit to
closed-cycle cooling; all new units were to be subject to the same standard. EPA’s
rationale at the time was that these facilities were relatively new, operated as baseload
facilities, and would be in service for an extended period, thereby justifying the costs to
retrofit. EPA considered many of the same factors in the ELG that it did in developing
the current proposed Existing Facilities rule. The rule was remanded on administrative
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grounds and the subsequent revised ELG (see 47 FR 52290) was silent on cooling water
withdrawals and cooling system types.

2.2.5 Implementation Experience

Following promulgation of the 2004 Phase II rule, states and EPA Regions began to
implement the rule. During that time, EPA worked to assist states in understanding the
rule, develop guidance materials, and support the review of the documentation of the new
requirements. As a result, EPA became aware of certain elements of the 2004 rule that
had become particularly troublesome to implement; as a result, EPA has considered these
challenges and crafted a regulatory framework that the Agency believes is simpler for all
stakeholders to understand and implement.

1. Calculation Baseline

The 2004 Phase 1l rule required that facilities reduce impingement mortality and
entrainment from the calculation baseline. The calculation baseline was intended to
represent a “typical” Phase 1l facility and outlined a configuration for a typical CWIS
(See 69 FR 41590). EPA defined the calculation baseline as follows:

“an estimate of impingement mortality and entrainment that would occur at your
site assuming that: the cooling water system has been designed as a once-through
system; the opening of the cooling water intake structure is located at, and the
face of the standard 3/8 inch mesh traveling screen is oriented parallel to, the
shoreline near the surface of the source waterbody; and the baseline practices,
procedures, and structural configuration are those that [a] facility would maintain
in the absence of any structural or operational controls, including flow or velocity
reductions, implemented in whole or in part for the purposes or reducing
impingement mortality and entrainment.”

In doing so, a facility that had undertaken efforts to reduce impingement and entrainment
impacts (e.g., by installing a fine mesh screen or reducing intake flow) would be able to
“take credit” for its past efforts and only be required to incrementally reduce
impingement mortality or entrainment to meet the performance standards.

In practice, both permittees and regulatory agencies encountered difficulty with the
calculation baseline, specifically how a facility should determine what the baseline
represented and how a particular facility’s site-specific configuration or operations
compared to the calculation baseline. For facilities whose site configuration conforms to
the calculation baseline, it was relatively easy to determine impingement mortality and
entrainment at the conditions representing calculation baseline. However, for facilities
that have a different configuration, estimating a hypothetical calculation baseline could
be difficult. For example, facilities with intake configuration that differed significantly
from the calculation baseline (e.g., a submerged offshore intake) were unsure as to how
to translate their biological and technological data to represent a shoreline CWIS.
Oftentimes facilities encountered difficulty in determining the appropriate location for
monitoring to take place. Other facilities were unsure as to how to take credit for retired
generating units and other flow reductions practices. In site visits, EPA learned that
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facilities with little or no historical biological data encountered a particularly difficult and
time-intensive task of collecting appropriate data and developing the calculation baseline.
As a result, EPA has developed a new approach to the technology-based requirements
proposed today that does not incorporate a calculation baseline.

2. Entrainment Exclusion Versus Entrainment Survival

As EPA worked towards revising the existing facility rules, EPA discovered a nuance to
the performance based requirements of the 2004 Phase 11 rule: entrainment exclusion
versus entrainment survival. As discussed in section 111.C below, EPA re-reviewed the
data on the performance of intake technologies and conducted statistical analysis of the
data. From this analysis, it became apparent that the 2004 Phase |1 rule did not fully
consider the true performance of intake technologies in affecting “entrainable”
organisms.

By definition, entrainment is the incorporation of aquatic organisms into the intake flow,
which passes through the facility and is then discharged. In order to pass through the
technologies located at the CWIS (e.qg., intake screens, nets, etc.), the organisms must be
smaller than the smallest mesh size.™® For coarse mesh screens (3/8” mesh size), most
“entrainables” simply pass through the mesh (and through the facility) with only some
contact with the screen.*’ In this situation the mortality of organisms passing through the
facility was assumed to be 100 percent, although some facilities have since collected data
showing survival of certain hardier species and lifestages of aquatic organisms.

However, as mesh sizes are reduced,® more and more entrainables will actually become
impinged on the screens (i.e., “converted” from entrainable to impingeable) and would
then be subjected to spray washes and return along with larger impinged organisms as
well as debris from the screens. Under the 2004 Phase 11 rule, these “converts” would be
classified as a reduction in entrainment, since the entrainment performance standard
simply required a reduction in the number (or mass) of entrained organisms entering the
cooling system. However, for some facilities the low survival rate of converts resulted in
the facility have difficulty complying with the impingement mortality limitations. By
comparison, the performance standard for impingement was measured as impingement
mortality. Organisms that were impinged (i.e., excluded) from the CWIS were typically
washed into a return system and sent back to the source water. In this case, impingement
mortality is an appropriate measure of the biological performance of the technology.

Through EPA’s review of control technologies, the Agency found that the survival of
“converts” on fine mesh screens was very poor, and in some extreme cases comparable to
the extremely low survival of entrained organisms that are allowed to pass entirely

18 In the case of many soft-bodied organisms such as eggs and larvae, the force of the intake flow can be
sufficient to bend organisms that are actually larger than the screen mesh and pull them into the cooling
system.

" Eggs are generally smaller than 2 millimeters in diameter, while larvae head capsids are much more
variable in size, increasing as they mature to the juvenile stage.

'8 Fine mesh screens were considered to be one technology that could be used to meet the entrainment
performance standards under the 2004 Phase Il rule. EPA also reviewed performance data for screens with
mesh sizes as small as 0.5 mm, as described in section I11.C.
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through the facility.™® More specifically, EPA found that most eggs were entrained
unless the mesh slot size was 2.0 mm or less, and mortality of eggs “converted” to
impingement approached 20 to 30 percent. More telling, the mortality of larvae off a fine
mesh screen was rarely less than 80 percent. As a result, a facility with entrainment
exclusion technologies such as fine mesh screens could approach 90 percent
performance, but the subsequent survival of these organisms overall ranged from 0 to 52
percent, and the facility’s impingement mortality rates increased. In other words, a
facility that simply excluded entrainable organisms (with no attention being paid to
whether they survive or not) could be deemed to have met its entrainment requirements
under the 2004 Phase Il rule, when in fact it may be causing the same level of mortality
as a facility with no entrainment controls at all.

3. Cost-Cost Test

In the 2004 Phase 11 rule, EPA developed facility-specific cost estimates, and published
those costs in Appendix A (69 FR 41669). The 2004 Phase I rule also included a cost-
cost test (see 69 FR 41644) where a facility could demonstrate that its costs to comply
with the 2004 rule were significantly greater than those that EPA had considered. Since
initial implementation of the July 9, 2004 316(b) Phase Il rule, EPA has identified several
concerns with the facility-specific cost as well as the use of that cost in Appendix A.
First, EPA has identified numerous inconsistencies between facility permit applications,
responses in the facility's 316(b) survey, and overall plant capacity as reported in the
most recent EIA database. These inconsistencies resulted in Appendix A costs that were
not comparable to many facility’s own compliance cost estimates. In addition, as
described more fully in Chapter 2 of the Technical Development Document, EPA does
not have available technical data for all existing facilities. EPA obtained the technical
data for facilities through industry questionnaires. In order to decrease burden associated
with these questionnaires, EPA requested detailed information from a sample, rather than
a census, of facilities. EPA has concluded that the costs provided in Appendix A are not
appropriate for use in a facility-level cost-cost test. As a result, EPA is not providing a
framework similar to Appendix A in the proposed Existing Facilities rule. (See section
I11.C below and VII for more information about how EPA developed compliance costs.)
The impingement mortality requirements of the proposed Existing Facilities rule are
economically achievable,”® and the low variability in the costs of IM controls at a facility
makes such a provision ineffectual. Furthermore, the proposed Existing Facilities rule
requirements for entrainment mortality requires facilities to submit facility-specific
compliance cost estimates. The determination of whether the cost of specific entrainment
mortality technologies is too high is made by the Director on a case-by-case basis;
accordingly a cost-cost provision is unnecessary.

9 Through-plant entrainment survival has been studied extensively, with EPRI’s Review of Entrainment
Survival Studies being amongst the most comprehensive. See DCN 2-017A-R7 from the Phase | docket.
% The Phase Il rule found impingement mortality (plus entrainment on certain waterbodies) was
economically achievable; EPA has not identified any reason this revising this conclusion. See Response to
Comment 316bEFR.330.009 in the Phase 11 Response to Comment Document (DCN 6-5049).
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2.2.6 New or Revised Analyses

In addition to collecting new information, EPA has re-evaluated some existing data and
analyses.

1. Review of Study Data/New Performance Database

The standards of the 2004 Phase 1l regulation required impingement mortality reduction
for all life stages of fish and shellfish of 80 to 95 percent from the calculation baseline
(for all Phase 11 facilities) and entrainment reduction requirements of 60 to 90 percent
(for certain Phase 1l facilities). EPA based these performance requirements on a suite of
technologies and compliance alternatives.

For the proposed Existing Facilities rule, EPA reanalyzed BTA. This includes, but is not
limited to, a re-analysis of candidate BTA technologies, their effectiveness, their costs,
and their application. This section highlights some of the major changes resulting from
this re-analysis. See Section VI of the preamble for a thorough discussion of EPA’s
updated BTA analysis and determination.

a. New Performance Database

As described above, in its Section 316(b) rule development efforts to date, EPA has
gathered industry documents and research publications with information from studies
which evaluated the performance of a range of technologies for minimizing impingement
or entrainment.

EPA subsequently used this database in an attempt to develop impingement mortality and
entrainment limits. However, as described in section VI, the performance data for
screens and other intake technologies did not indicate that those technologies were nearly
as effective at minimizing impingement and entrainment as closed-cycle cooling.

b. Impingement Mortality and Entrainment Technology Performance Estimates

To evaluate the effectiveness of different control technologies and the extent to which the
various regulatory options considered for the proposed Existing Facilities rule minimize
adverse environmental impacts associated with cooling water intake structures, EPA used
the data collected in the new analysis to develop impingement mortality and entrainment
reduction estimates. For some technologies, the proposed Existing Facilities rule reflects
updated information or a different methodology for estimating effectiveness.

1. Cooling Towers

In the 2004 Phase 11 rule, EPA estimated facilities employing freshwater cooling towers
and saltwater cooling towers would achieve flow reductions, and therefore associated
entrainment and impingement mortality reductions, of 98 percent and 70-96 percent,
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respectively.?! At that time, EPA’s record demonstrated that saltwater cooling towers
typically operated at 1.1-2.0 cycles of concentration. However, more recent information
demonstrates that, as a result of advances in design and operation, saltwater cooling
towers typically operate at 1.5 cycles of concentration or more. This equates to a 94.9
percent reduction in flow over a once through cooling system. To better reflect the
advances in cooling tower design, EPA now estimates that freshwater cooling towers and
saltwater cooling towers reduce impingement mortality and entrainment by 97.5 percent
and 94.9 percent, respectively.

2. Exclusion Technologies

As discussed in chapter 6 of the TDD, screens and other technologies operate using a
principle of excluding organisms from entering the cooling system. For technologies
other than cooling towers, EPA generally calculated their efficacy as the mean percent
efficacy of the available data. Because EPA has sufficient data to evaluate impingement
mortality, its impingement mortality technology efficacy calculation account for
mortality. However, because EPA has data on entrainment exclusion but lack sufficient
entrainment mortality data to calculate exclusion technology entrainment mortality
efficacy, EPA’s calculated mean entrainment percent efficacy does not account for
mortality. In reality, whether or not an organism is excluded from the cooling water
intake does not minimize entrainment-related environmental impacts unless the excluded
organisms survive and ultimately are returned back to the waterbody. Available data on
the proposed technology basis demonstrate that entrainment reductions associated with
fine mesh technologies vary depending on life stage and mesh size.

In the 2004 Phase Il rule, EPA made the assumption that any entrained organism
entrained died (i.e., 100 percent mortality for organisms passing through the facility) and
any organism not entrained survived. In other words, if a technology reduced
entrainment by 60 percent, then EPA estimated 40 percent of the organisms present in the
intake water would die in comparison to 100 percent in the absence of any entrainment
reduction. As explained in Section VI, EPA has not received any new data on this issue
and, as such, has not altered its conclusion that entrainment leads to 100 percent
mortality.

EPA analyzed the limited data on the survivability of organisms that are “converted”
from entrained to impinged on fine mesh screens. These data show that under most
operational conditions, many, if not all, larvae may die as a result of the impact on fine
mesh screens. In the case of eggs, the data indicate that some species may die, but many
survive. The data also demonstrate that if the organisms can withstand impingement on
the fine mesh screen, the majority survive after passing through a fish return and
returning to the source water. EPA requests additional data on the survivability (or
mortality) of organisms that are converted from entrained to impinged on fish mesh
screens.

21 As discussed in Section V1.B of the preamble, impingement mortality and entrainment reductions are
proportional to flow reductions.
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2. Compliance Cost Methodology

To assess the economic impact of various regulatory control options, EPA estimates the
costs associated with regulatory compliance. These costs of compliance may include
initial fixed and capital costs, annual operating and maintenance costs, downtime costs,
recordkeeping, monitoring, studies, and reporting costs. The costs estimates reflect the
incremental costs attributed only to the proposed Existing Facilities rule.

For the purposes of estimating incremental compliance costs attributable to regulatory
requirements, EPA traditionally develops either facility-specific or model facility costs.
Facility-specific compliance costs require detailed process information, including
production, capacity, water use, overall management, monitoring data, geographic
location, financial conditions, and other industry specific data for each facility. When
facility-specific data are not available, EPA develops model facilities to provide a
reasonable representation of the industry.

As discussed in the preamble and the TDD, model facility costs were developed for
facilities that completed a detailed industry questionnaire (and therefore the facilities for
which EPA had the best and most detailed information) and national costs were estimated
by multiplying model facility costs by a weighting factor.

EPA has also adopted a new methodology for estimating costs for retrofitting to closed-
cycle cooling. EPRI developed a cost model that incorporates facility-specific data and
reflects state-of-the-art cooling tower design. This model was based on a number of site-
specific engineering design studies at facilities across the U.S. and incorporates a wide
variety of site conditions and facility characteristics. The model is also capable of
incorporating design features such as plume abatement.

EPA also made other changes to its costing assumptions and approaches. For a summary
discussion of these revisions, see the preamble and Chapter 8 of the TDD.

3. Case Studies (Environmental Impacts, Thermal Impacts)

a. Review of NPDES 316(a) and (b) Permits

Addressing Section 316(a) Permit Provisions

The various methods used to address relevant CWA Section 316(s) provisions in permit
limitations for thermal discharges are compared in Exhibit 2-2.%? Of the 103 permits
reviewed, approximately half (53 percent) had some form of effluent temperature
limitations. These were divided between facility permits with some form of an EPA-
approved 316(a) variance (33 percent) and those with temperature limits based on either
State temperature standards or a State-approved model or mixing zone study (20 percent).

22 For a description of the entire analysis, see DCN 10-6623.
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Exhibit 2-2. Methods used to address Section 316(a) Requirements by EPA Region

Application of
None Temp. State Temp.
Given No Temp. Guidance/ Limits/ Mixing|316(a)
EPA (Towers |Not Limits/ No Monitoring Zone (No Variance
Region1 Permits |in place) |Specified |[Monitoring Only 316(a) Req.) |Study
2 8 2((25%) 3((38%) 3((38%)
3 15 1{(7%) 1{(7%) 3{(20%) 2((13%) 8((53%)
4 23 3{(13%) 6(26%) 4|(17%) 10| (43%)
5 20 10| (50%) 3((15%) 71((35%)
6 19 31(16%) 21(11%) 5((26%) 3((16%) 6((32%)
7 5 3{(60%) 1{(20%) 1{(20%)
9 5 1{(20%) 41(80%)
10 8 3((38%) 1[(13%) 1[(13%) 2((25%) 1[(13%)
Total 103 5((5%) 5((5%) 10|(10%) 28|(27%) 21((20%) 34|(33%)

! No permits from Regions 1 or 8 were included in the permit review

For the 47 percent of the facilities with no temperature limits in their permit;
approximately 27 percent had temperature monitoring and reporting requirements. The
remaining 20 percent of the facilities had no permit-based temperature limitations (this
included 5 percent with existing cooling towers).

Of the 34 permits with approved 316(a) variances, 17 were approved with historic
evaluation studies that were typically 15-25 years old or of indeterminate vintage

(i.e., insufficient evidence to date effort), with two of these scheduled for a re-evaluation
during the next permit cycle. For 10 of the 13 permits with historic variance studies, the
regional PQR material indicated that documentation of the study was not available as part
of the permit package. Seventeen facilities had updated 316(a) studies that had been
completed within the last five years.

A comparison was made of the Section 316(a) permit provisions between electrical
power generating plants and manufacturers nationwide. The large majority (77 percent)
of the twenty-two manufacturing facilities had either no effluent temperature limitations
or monitoring and reporting requirements. None of manufacturers had an approved
316(a) variance study whereas 42 percent of the power plants did.

Addressing Section 316(b) Permit Provisions

The various methods used to address relevant Section 316(b) provisions in permit
limitations are compared in Exhibit 2-3. A breakdown of the compliance categories
indicates that 51 percent of the facilities’ permit conditions contained little or no
references to 316(b) regulations. Further analysis of the 316(b) provision status
nationwide indicates that none of the manufacturing facilities had 316(b) requirements
specified in their permits, while 36 percent of the generators had none.
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Exhibit 2-3. Methods used to address Section 316(b) Requirements by EPA Region

Approved permit New
conditions Facility |None
Current (subject |Given
EPA Not CDS, not |[CDS, Historic Re- to (Tower
Region |Permits |Specified |[None |initiated |ongoing [Evaluations |evaluation |[Phase |) |in place)
2 8 4((50%) 1{(13%) 3((38%)
3 15 3/(20%) 4((27%)| 3|(20%) 1{(7%) 2|(13%)| 2((13%)
4 23 15|(65%) 2|(9%) 3((13%) 2((9%) 1{(4%)
5 20 5/(25%) 3|(15%)| 4|(20%) 4|(20%) 4|(20%)
6 19 13|(68%) | 2|(11%) 2|(11%) 2|(11%)
7 5 2|(40%) 3/(60%)
9 5 4((80%) 1{(20%)
10 8 8/(100%)
Total | 103 50((49%) | 2|(2%) |17((17%)| 9{(9%) 8((8%) 11|(11%) | 2({(2%) | 4|(4%)

Approximately 19 percent of the facilities had an approved 316(b) demonstration; which
included 11 percent that were scheduled for a re-evaluation during the next permit cycle.
Nine percent of the facilities reportedly had initiated a CDS investigation while 17
percent were required to conduct the CDS within the current 5-year permit cycle but had
not started at the time of permit issuance. The current status of these CDS activities is
uncertain due to the remand of the Phase Il facility 316(b) regulations in midst of the
current permit cycle. Specifically, on July 9, 2007 (72 FR 37107), EPA suspended the
bulk of the Phase 11 316(b) regulation and announced that, pending further rulemaking
(currently ongoing), permit requirements for cooling water intake structures at Phase 11
facilities should be established on a case-by-case, best professional judgment (BPJ) basis.

Of the 103 facilities reviewed, eleven facilities had cooling towers already installed with
an additional six facilities in the process of installing cooling towers.

Overview of New or Revised Analyses

A review of 103 NPDES permits, together with corresponding factsheets and relevant
EPA PQR documents, identified permit effluent limitations and/or operating conditions
pertaining to how generation and manufacturing facilities dealt with potential Sections
316(a) and 316(b) permit provisions. Based on this review:

e Of the permits reviewed, 53 percent had effluent temperature limitations either
based on EPA-approved 316(a) variance (33 percent of all facilities) or state-
approved models or mixing zone studies (20 percent). The remaining facilities
either had no temperature limits (20 percent) or monitoring only (27 percent):

e For facilities with approved 316(a) variances, about half were based on historic
studies or required re-evaluation the following permit cycle, while half were
based on updated 316(a) studies conducted within the last five years;

e Permit temperature limitations for maximum temperature varied widely between
states and environmental settings. Permit limits for allowable deviation from
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ambient conditions generally adhered to States water quality temperature
standards;

e Over half (51 percent) of the NPDES permits reviewed did not contain any
reference to Section 316(b) requirements. However, inclusion of 316(b)
compliance requirements varied widely between permits for manufacturing
facilities (0 percent included 316(b) requirements) and generators (64 percent);
and

e Cooling towers were installed in 11 or scheduled to be installed at six of the 103
or 16 percent of all facilities considered.

4. Closed-cycle Cooling

EPA considered a wide variety of technical aspects associated with retrofitting cooling
towers, including (but not limited to) the availability of land, noise and plume effects,
evaporative losses, and nuclear safety concerns.

As discussed in Chapter 10 of the TDD, EPA had previously conducted analyses for
these effects; Chapter 10 provides the updated analyses.
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Chapter 3: Scope/Applicability of Proposed Rule

3.0 Introduction

The proposed Existing Facilities rule includes all existing facilities that were previously
subject to the 2004 Phase Il and 2006 Phase 111 rules, including existing power producers
and manufacturers with a design intake flow of more than 2 MGD that withdraw at least
25 percent of water for cooling purposes. The proposed rule also clarifies the definition
and requirements for new units at existing facilities. The applicable requirements are
summarized in Exhibits 3-1 and 3-2.

Exhibit 3-1. Applicability by Phase of the 316(b) Rules

Facility Characteristic Applicable Rule
New power generating or manufacturing facility Phase I rule

New offshore oil and gas facility Phase Ill rule

New unit at an existing power generating or This proposed rule

manufacturing facility

Existing power generating or manufacturing facility This proposed rule

Existing offshore oil and gas facility, seafood Case-by-case, Best professional judgment
processing vessel or LNG import terminal

Exhibit 3-2. Applicable Requirements of the Proposed Rule for Existing Facilities

Facility Characteristic Applicable Requirements

Existing facility with a DIF >125 MGD Impingement mortality requirements at 125.94(c) and
Entrainment Characterization Study requirements at
125.94(b)

Existing facility with a DIF >2 MGD Impingement mortality requirements at 125.94(c) (no
entrainment requirements)

New unit at an existing facility Impingement mortality requirements at 125.94(c) and
Entrainment Characterization Study requirements at
125.94(b)

Facility with a cooling water intake structure that does | Case-by-case, Best professional judgment

not meet the criteria in 125.91

Initially, EPA divided the 316(b) rulemaking into three phases; however, as EPA’s
analysis progressed, it became clear that cooling water intake structures are operated
similarly at most industrial facilities (i.e., both power producing and manufacturing
facilities). From a biological perspective, the effect of intake structures on impingement
and entrainment does not differ depending on whether an intake structure is associated with
a power plant or a manufacturer. Instead the impingement and entrainment impacts
associated with intakes of the same type are generally comparable, and these impacts are
addressed without discriminating which facilities are behind the intake structure. Thus,
EPA is consolidating the universe of potentially regulated facilities from the 2004 Phase I1
rule with the existing facilities in the 2006 Phase 111 rule for purposes of the proposed
Existing Facilities rule. This consolidation also provides a “one-stop shop” for information
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related to the proposed rulemaking, as all existing facilities would be addressed in an
equitable manner by the same set of technology-based requirements.

3.1 General Applicability

This rule would apply to owners and operators of existing facilities that meet all of the
following criteria:

e The facility is a point source that uses or proposes to use one or more cooling water
intake structures, including a cooling water intake structure operated by an
independent supplier that withdraws water from waters of the United States and
provides cooling water to the facility by any sort of contract or other arrangement;

e The total design intake flow of the cooling water intake structure(s) is more than
2 MGD; and

e The cooling water intake structure(s) withdraw(s) cooling water from waters of the
United States and at least twenty-five (25) percent of the water withdrawn is used
exclusively for cooling purposes measured on an average annual basis for each
calendar year.

EPA is proposing to continue to adopt provisions to ensure that the rule does not
discourage the reuse of cooling water for other uses such as process water. The definition
of cooling water at 40 CFR 125.93 provides that cooling water used in a manufacturing
process either before or after it is used for cooling is considered process water for the
purposes of calculating the percentage of a facility's intake flow that is used for cooling
purposes. Therefore, water used for both cooling and non-cooling purposes does not count
towards the 25 percent threshold. EPA notes this definition is the same definition used for
new facilities in the Phase | rule at 40 CFR 125.83. Examples of water withdrawn for
non-cooling purposes includes water withdrawn for warming by liquefied natural gas
facilities and water withdrawn for public water systems by desalinization facilities.
Further, the proposed rule at 40 CFR 125.91(c) specifies that cooling water obtained from a
public water system or using treated effluent (such as wastewater treatment plant “gray”
water) as cooling water does not constitute use of a cooling water intake structure for
purposes of this rule.

The proposed Existing Facilities rule focuses on those facilities that are significant users of
cooling water; only those facilities that use more than 25 percent of the water withdrawn
for cooling purposes are subject to requirements. Using 25 percent as the threshold for the
percent of flow used for cooling purposes at power plants ensures that almost all cooling
water withdrawn from waters of the U.S. is addressed by requirements for minimizing
adverse environmental impact. While manufacturing facilities often withdraw water for
more than cooling purposes, the majority of the water is withdrawn from a single intake
structure.® Once water passes through the intake, water can be apportioned to any desired
use, including uses that are not related to cooling. Similarly, because power generating
facilities typically use far more than 25 percent of the water they withdraw for cooling

! Facilities may also use groundwater wells or municipal water for various uses, but the volume of these
withdrawals is usually much smaller than the volume withdrawn from surface waters.
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purposes, EPA proposes to establish the 25 percent threshold to ensure that nearly all
cooling water and the largest existing facilities using cooling water intake structures are
addressed by the proposed requirements. As a result, EPA estimates that approximately 68
percent of manufacturers and 93 percent of power-generating facilities that meet the other
proposed thresholds for the rule use more than 25 percent of intake water for cooling.

EPA is proposing that the Director, using BPJ, establish BTA impingement and
entrainment mortality standards for an existing offshore oil and gas facility, a seafood
processing vessel, or an offshore liquefied natural gas import terminal. Such a facility
would be subject to permit conditions implementing CWA Section 316(b) where the
facility is a point source that uses a cooling water intake structure and has, or is required to
have, an NPDES permit. Permit writers may further determine that an intake structure that
withdraws less than 25 percent of the intake flow for cooling purposes should be subject to
Section 316(b) requirements, and set appropriate requirements on a case-by-case basis,
using best professional judgment. The proposed Existing Facilities rule is not intended to
constrain permit writers, including those at the Federal, State, or Tribal level, from
addressing such cooling water intake structures. EPA also recognizes that facilities may
reuse water within their facility; any volume of cooling water that is reused may be
subtracted from the total withdrawal of cooling water by the facility when determining if a
facility is subject to the proposed rule.

3.1.1 What is an “Existing Facility” for Purposes of the Section 316(b)
Existing Facility Rule?

In the proposed Existing Facilities rule, EPA is defining the term “existing facility” to
include any facility that commenced construction before January 18, 2002, as provided for
in 40 CFR 122.29(b)(4).? EPA is proposing to establish January 17, 2002 as the date for
distinguishing existing facilities from new facilities because that is the effective date of the
Phase I new facility rule. In addition, EPA is defining the term “existing facility” in this
proposed rule to include modifications and additions to such facilities, the construction of
which commences after January 17, 2002, that do not meet the definition of a new facility
at 40 CFR 125.83, the definition used to define the scope of the Phase I rule. That
definition states:

“New facility means any building, structure, facility, or installation that meets the
definition of a “new source’ or ‘new discharger’ in [other NPDES regulations] and
is a greenfield or stand-alone facility; commences construction after January 17,
2002; and uses either a newly constructed cooling water intake structure, or an
existing cooling water intake structure whose design capacity is increased to
accommodate the intake of additional cooling water. New facilities include only
‘greenfield’ and ‘stand-alone’ facilities. A greenfield facility is a facility that is
constructed at a site at which no other source is located or that totally replaces the
process or production equipment at an existing facility (see 40 CFR 122.29(b)(1)(i)
and (ii). A stand-alone facility is a new, separate facility that is constructed on

2 Construction is commenced if the owner or operator has undertaken certain installation and site preparation
activities that are part of a continuous on-site construction program, and it includes entering into certain
specified binding contractual obligations as one criterion (40 CFR 122.29(b)(4)).
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property where an existing facility is located and whose processes are substantially
independent of the existing facility at the same site (see 40 CFR 122.29(b)(1)(iii)
and are not used for the same industrial purpose. New facility does not include new
units that are added to a facility for purposes of the same general industrial

operation (for example, a new peaking unit at an electrical generating station).”*

The preamble to the final Phase I rule discusses this definition at 66 FR 65256; 65258 -
65259; 65285 - 65287, December 18, 2001. EPA’s definition of an “existing facility” in
the proposed Existing Facilities rule is intended to ensure that all sources excluded from
the definition of new facility in the Phase I rule are captured by the proposed definition of
existing facility.

A point source would be subject to Phase | or the proposed Existing Facilities rule even if
the cooling water intake structure it uses is not located at the facility.* In addition,
modifications or additions to the cooling water intake structure (or even the total
replacement of an existing cooling water intake structure with a new one) do not convert an
otherwise unchanged existing facility into a new facility, regardless of the purpose of such
changes (e.g., to comply with the proposed rule or to increase capacity). Rather, the
determination as to whether a facility is new or existing focuses on whether it is a green
field or stand-alone facility and whether there are changes to the cooling water intake to
accommodate it.

3.1.2 What is “Cooling Water” and What is a “Cooling Water Intake
Structure?”

EPA has not revised the definition of cooling water intake structure for the proposed
Existing Facilities rule. A cooling water intake structure is defined as the total physical

® The Phase I rule also listed examples of facilities that would be “new” facilities and facilities that would
“not be considered a ‘new facility’ in two numbered paragraphs. These read as follows:

“(1) Examples of ‘new facilities’ include, but are not limited to: the following scenarios:

(i) A new facility is constructed on a site that has never been used for industrial or commercial activity. It has
a new cooling water intake structure for its own use.

(ii) A facility is demolished and another facility is constructed in its place. The newly-constructed facility
uses the original facility’s cooling water intake structure, but modifies it to increase the design capacity to
accommodate the intake of additional cooling water.

(iii) A facility is constructed on the same property as an existing facility, but is a separate and independent
industrial operation. The cooling water intake structure used by the original facility is modified by
constructing a new intake bay for the use of the newly constructed facility or is otherwise modified to
increase the intake capacity for the new facility.

(2) Examples of facilities that would not be considered a ‘new facility” include, but are not limited to, the
following scenarios:

(i) A facility in commercial or industrial operation is modified and either continues to use its original cooling
water intake structure or uses a new or modified cooling water intake structure.

(ii) A facility has an existing intake structure. Another facility (a separate and independent industrial
operation), is constructed on the same property and connects to the facility’s cooling water intake structure
behind the intake pumps, and the design capacity of the cooling water intake structure has not been increased.
This facility would not be considered a ‘new facility’ even if routine maintenance or repairs that do not
increase the design capacity were performed on the intake structure.”

* For example, a facility might purchase its cooling water from a nearby facility that owns and operates a
cooling water intake structure.
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structure and any associated constructed waterways used to withdraw cooling water from
waters of the United States. Under the definition in the proposed Existing Facilities rule,
the cooling water intake structure extends from the point at which water is withdrawn from
the surface water source up to, and including, the intake pumps. The proposed Existing
Facilities rule puts forth for existing facilities the same definition of a “cooling water intake
structure” that applies to new facilities under Phase I. The proposed Existing Facilities rule
also adopts the new facility rule’s definition of “cooling water” as water used for contact or
noncontact cooling, including water used for equipment cooling, evaporative cooling
tower makeup, and dilution of effluent heat content. The definition specifies that the
intended use of cooling water is to absorb waste heat rejected from the processes used or
auxiliary operations on the facility’s premises. The definition also indicates that water
used in a manufacturing process either before or after it is used for cooling is process water
for both cooling and non-cooling purposes and would not be considered cooling water for
purposes of determining whether 25 percent or more of the flow is cooling water. This
clarification is necessary because cooling water intake structures typically bring water into
a facility for numerous purposes, including industrial processes; use as circulating water,
service water, or evaporative cooling tower makeup water; dilution of effluent heat
content; equipment cooling; and air conditioning. EPA notes that this clarification does
not change the fact that only the intake water used exclusively for cooling purposes is
counted when determining whether the 25 percent threshold in 40 CFR 125.91(a)(3) is met.

3.1.3 Would My Facility Be Covered if it is a Point Source Discharger?

The proposed Existing Facilities rule would apply only to facilities that are point sources
(i.e., have an NPDES permit or are required to obtain one). This is the same requirement
EPA included in the Phase | new facility rule at 40 CFR 125.81(a)(1). Requirements for
complying with Section 316(b) will continue to be applied through NPDES permits.

Based on the Agency’s review of potential existing facilities that employ cooling water
intake structures, the Agency anticipates that most existing facilities subject to the
proposed Existing Facilities rule will control the intake structure that supplies them with
cooling water, and discharge some combination of their cooling water, wastewater, or
storm water to a water of the United States through a point source regulated by an NPDES
permit. Under these circumstances, the facility’s NPDES permit will include the
requirements for the cooling water intake structure. In the event that an existing facility’s
only NPDES permit is a general permit for storm water discharges, the Agency anticipates
that the Director would write an individual NPDES permit containing requirements for the
facility’s cooling water intake structure. Alternatively, requirements applicable to cooling
water intake structures could be incorporated into general permits. If requirements are
placed into a general permit, they must meet the requirements set out at 40 CFR 122.28.

As EPA stated in the preamble to the final Phase I rule (66 FR 65256 (December 18,
2001)), the Agency encourages the Director to closely examine scenarios in which a
facility withdraws significant amounts of cooling water from waters of the United States
but is not required to obtain an NPDES permit. As appropriate, the Director will
necessarily apply other legal requirements, where applicable, such as Section 404 or 401 of
the Clean Water Act, the Coastal Zone Management Act, the National Environmental
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Policy Act, the Endangered Species Act, or similar State or Tribal authorities to address
adverse environmental impact caused by cooling water intake structures at those facilities.

3.1.4 Would My Facility Be Covered if it Withdraws Water From Waters
of the U.S.? What if My Facility Obtains Cooling Water from an
Independent Supplier?

The requirements in the proposed Existing Facilities rule apply to cooling water intake
structures that have the design capacity to withdraw amounts of water more than 2 MGD
from “waters of the United States.” Waters of the United States include the broad range of
surface waters that meet the regulatory definition at 40 CFR 122.2, which includes lakes,
ponds, reservoirs, nontidal rivers or streams, tidal rivers, estuaries, fjords, oceans, bays,
and coves. These potential sources of cooling water may be adversely affected by
impingement and entrainment.

Some facilities discharge heated water to manmade cooling ponds, and then withdraw
water from the ponds for cooling purposes. EPA recognizes that cooling ponds may, in
certain circumstances, constitute a closed-cycle cooling system and therefore may already
comply with some or all of the technology-based requirements in the proposed rule.
However, facilities that withdraw cooling water from cooling ponds that are waters of the
United States and that meet the other criteria for coverage (including the requirement that
the facility has or will be required to obtain an NPDES permit) would be subject to the
proposed Existing Facilities rule. In some cases, water is withdrawn from a water of the
United States to provide make-up water for a cooling pond. In many cases, EPA expects
such make-up water withdrawals are commensurate with the flows of a closed-cycle
cooling tower, and again the facility may already comply with requirements to reduce its
intake flow under the proposed rule. In those cases where the withdrawals of make-up
water come from a waters of the United States, and the facility otherwise meets the criteria
for coverage (including a design intake flow of more than 2 million gallons per day), the
facility would be subject to the proposed Existing Facilities rule requirements.

EPA does not intend this rule to change the regulatory status of cooling ponds. Cooling
ponds are neither categorically included nor categorically excluded from the definition of
“waters of the United States” at 40 CFR 122.2. EPA interprets 40 CFR 122.2 to give
permitting authorities the discretion to regulate cooling ponds as “waters of the United
States” where cooling ponds meet the definition of “waters of the United States.” The
determination whether a particular cooling pond is, or is not, a water of the United States is
to be made by the permitting authority on a case-by-case basis. The EPA and the

U.S. Army Corps of Engineers have jointly issued jurisdictional guidance concerning the
term “waters of the United States” in light of the Supreme Court’s decision in Solid Waste
Agency of Northern Cook County v. U.S. Army Corps of Engineers, 531 U.S. 159 (2001)
(SWANCC). A copy of that guidance was published as an Appendix to an Advanced
Notice of Proposed Rulemaking on the definition of the phrase “waters of the U.S.,” see 68
FR 1991 (January 15, 2003), and may be obtained at
(http://www.epa.gov/owow/wetlands/pdf/ANPRM-FR.pdf).
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The Agency recognizes that some facilities that have or are required to have an NPDES
permit might not own and operate the intake structure that supplies their facility with
cooling water. In addressing facilities that have or are required to have an NPDES permit
that do not directly control the intake structure that supplies their facility with cooling
water, revised 40 CFR 125.91 provides (similar to the new facility rule) that facilities that
obtain cooling water from a public water system or use treated effluent are not deemed to
be using a cooling water intake structure for purposes of the proposed Existing Facilities
rule. However, obtaining water from another entity that is withdrawing water from a water
of the US would be counted as cooling water intake water for purposes of determining
whether an entity meets the threshold requirements of the rule. For example, facilities
operated by separate entities might be located on the same, adjacent, or nearby
property(ies); one of these facilities might take in cooling water and then transfer it to other
facilities prior to discharge of the cooling water to a water of the United States. 40 CFR
125.91(b) specifies that use of a cooling water intake structure includes obtaining cooling
water by any sort of contract or arrangement with one or more independent suppliers of
cooling water if the supplier or suppliers withdraw water from waters of the United States
but that is not itself an existing facility subject to Section 316(b).

As a practical matter, existing facilities are the largest users of cooling water, and typically
require enough cooling water to warrant owning the cooling water intake structures. In
some cases, such as at nuclear power plants or critical baseload facilities, the need for
cooling water includes safety and reliability reasons would likely preclude any
independent supplier arrangements. Therefore, EPA does not expect much application of
this provision. EPA is nevertheless retaining the provision in order to prevent facilities
from circumventing the requirements of the proposed Existing Facilities rule by creating
arrangements to receive cooling water from an entity that is not itself subject to the
proposed rule, and is not exempt from the proposed rule (such as drinking water or
treatment plant discharges reused as cooling water).

3.1.5 What Intake Flow Thresholds Result in an Existing Facility Being
Subject to the Proposed Existing Facilities Rule?

There are two ways in which EPA determines the cooling water flow at a facility. The first
way is based on the design intake flow (DIF), which reflects the maximum intake flow the
facility is capable of withdrawing. While this normally is limited by the capacity of the
cooling water intake pumps, other parts of the cooling water intake system could impose
physical limitations on the maximum intake flow the facility is capable of withdrawing.
The second way is based on the actual intake flow (AIF), which reflects the actual volume
of water withdrawn by the facility. EPA has defined AIF to be the average water
withdrawn each year over the preceding 3 years. Both of these definitions are in the
proposed Existing Facilities rule.

EPA considered requirements based on the intake flow at the existing facility. The
proposed Existing Facilities rule applies to facilities that have a total design intake capacity
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of more than 2 MGD (see 40 CFR 125.91).° At 2 MGD, 99.7 percent of the total water
withdrawals would be covered while 58 percent of the manufacturers, 70 percent of the
non-utilities, and 100 percent of the utilities would be covered. EPA also chose the 2 MGD
threshold to be consistent with the applicability criteria in the Phase I rule.® EPA continues
to believe that this threshold ensures that the largest users of cooling water will be subject
to the proposed rule.

EPA proposes to continue to use a threshold based on design intake flow as opposed to
actual intake flow for several reasons. In contrast to actual intake flow, design intake flow
is a fixed value based on the design of the facility’s operating system and the capacity of
the circulating and other water intake pumps. This provides clarity, as the design intake
flow does not change, except in limited circumstances, such as when a facility undergoes
major modifications. On the other hand, actual flows can vary significantly over
sometimes short periods of time. For example, a peaking power plant may have an actual
intake flow close to the design intake flow during times of full energy production, and may
be zero during periods of standby. Use of design intake flow provides clarity to regulatory
status, is indicative of the possible magnitude of environmental impact, and would avoid
the need for monitoring to confirm a facility’s status. Also see 69 FR 41611 for more
information about these thresholds.

Under current NPDES permitting regulations at 40 CFR 122.21, all existing facilities
greater than 2 MGD DIF must submit basic information describing the facility, source
water physical data, source water biological characterization data, and cooling water intake
system data. Under the proposed Existing Facilities rule, all facilities greater than 2 MGD
DIF would be required to submit additional facility-specific information including the
proposed impingement mortality reduction plan, relevant biological survival studies, and
operational status of each of the facility’s units. Certain facilities withdrawing the largest
volumes of water for cooling purposes would have additional information and study
requirements such as the Entrainment Characterization Study as described below.

EPA seeks to clarify that for some facilities, the design intake flow is not necessarily the
maximum flow associated with the intake pumps. For example, a power plant may have
redundant circulating pumps, or may have pumps with a name plate rating that exceeds the
maximum water throughput of the associated piping. EPA intends for the design intake
flow to reflect the maximum volume of water that a plant can physically withdraw from a
source waterbody over a specific time period. This also means that a plant that has
permanently taken a pump out of service or has flow limited by piping or other physical
limitations should be able to consider such constraints when reporting its DIF.

®The 2004 Phase |1 rule applied to existing power-generating facilities with a design intake flow of 50 MGD
or greater. Facilities potentially in scope of the Phase Il rule had a DIF of greater than 2 MGD.
® See 65 FR 49067/3 for more information.
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3.1.6 Are Offshore Oil and Gas Facilities, Seafood Processing Vessels
or LNG Import Terminals Addressed Under the Proposed
Existing Facilities Rule?

Under the proposed Existing Facilities rule, existing offshore oil and gas facilities, seafood
processing facilities and LNG import terminals would be subject to 316(b) requirements on
a best professional judgment basis. In the Phase I11 rule, EPA studied offshore oil and gas
facilities and seafood processing facilities” and could not identify any technologies
(beyond the protective screens already in use) that are technically feasible for reducing
impingement or entrainment in such existing facilities.® As discussed in the Phase 111 rule,
known technologies that could further reduce impingement or entrainment would result in
unacceptable changes in the envelope of existing platforms, drilling rigs, mobile offshore
drilling units (MODUs), seafood processing vessels (SPVs), and similar facilities as the
technologies would project out from the hull, potentially decrease the seaworthiness, and
potentially interfere with structural components of the hull. EPA also believes that for
many of these facilities, the cooling water withdrawals are most substantial when the
facilities are operating far out at sea — and therefore not withdrawing from a water of the
U.S. The EPA is aware that LNG facilities may withdraw hundreds of MGD of seawater
for warming (re-gasification). However, some existing LNG facilities may still withdraw
water where 25 percent or more of the water is used for cooling purposes. As discussed in
section V of the preamble, EPA has not identified a uniformly applicable and available
technology for minimizing impingement and entrainment (I&E) mortality at these
facilities. However, technologies may be available for some existing LNG facilities. LNG
facilities that withdraw any volume of water for cooling purposes would be subject to
case-by-case, best professional judgment BTA determinations.

EPA has not identified any new data or approaches that would result in a different
determination. Therefore, the proposed Existing Facilities rule would continue to require
that the BTA for existing offshore oil and gas extraction facilities and seafood processing
facilities is through conditions established by NPDES permit directors on a case-by-case
basis using best professional judgment.

3.1.7 What is a “New Unit” and How Are New Units Addressed Under
This Proposed Rule?

The Phase | rule did not distinguish between new stand-alone facilities and new units
where the units are built on a site where a source is already located and does not totally
replace the existing source. Because EPA is not changing the new facility rule definitions,
and is only proposing clarifying revisions to the existing facility rule, this proposed
provision is not intended to otherwise reopen the Phase | rule. Today’s proposed rule
establishes requirements for new units added to an existing facility that are not a “new

" EPA studied naval vessels and cruise ships as part of its development of a general NPDES permit for
discharges from ocean-going vessels. (See http://cfpub.epa.gov/npdes/home.cfm?program_id=350 for more
information.) EPA studied seafood processing vessels and oil and gas exploration facilities in the 316(b)
Phase 11 rule.

& As discussed in the preamble, requirements for new offshore facilities set forth in the Phase 111 rule remain
in effect.
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facility” as defined at 40 CFR 125.83. Today’s proposal seeks to clarify the definitions of
“new” versus “existing” by first noting that, for purposes of section 316(b), a facility
cannot be defined as a new facility and an existing facility at the same time. In this rule,
while EPA will continue to treat replacement and new units for the same industrial purpose
as existing facilities, EPA intends to have different requirements for the addition of new
units. A replacement unit or repowered unit, as distinct from constructing an additional
unit, would not be treated as a new unit. The requirements for new units are modeled after
the requirements for a new facility in the Phase I rule.

For a complete discussion of how new units are addressed, refer to section V.H of the
preamble.
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Chapter 4: Industry Description

4.0 Introduction

This chapter presents a profile of the facilities potentially regulated under the proposed
Existing Facilities rule. The proposed rule would apply national requirements to existing
facilities that use cooling water intake structures to withdraw water for cooling from
waters of the U.S. Specifically, the proposed rule would apply to owners and operators
of existing facilities that meet all of the following criteria:

e The facility is a point source that uses or proposes to use one or more cooling
water intake structures, including a cooling water intake structure operated by an
independent supplier that withdraws water from waters of the United States and
provides cooling water to the facility by any sort of contract or other arrangement;

e The total design intake flow of the cooling water intake structure(s) is more than
2 MGD; and

e The cooling water intake structure(s) withdraw(s) cooling water from waters of
the United States and at least twenty-five (25) percent of the water withdrawn is
used exclusively for cooling purposes measured on an average annual basis for
each calendar year.

The proposed Existing Facilities rule would apply to all existing power plants and all
existing manufacturing facilities that meet the above criteria. This chapter presents
information characterizing the categories of facilities subject to the proposed rule.

Much of the information presented in this chapter is based on data from the U.S.
Department of Energy’s (DOE) “Annual Electric Generator Report” (Form EIA-860) and
“Annual Electric Power Industry Report” (Form EIA-861), and EPA’s Section 316(b)
2000 Industry Surveys (the Industry Short Technical Questionnaire [STQ] and the
Detailed Industry Questionnaire [DQ] for Phase 1l Cooling Water Intake Structures). For
more information on aspects of the industry that may influence the nature and magnitude
of economic impacts of the proposed Existing Facilities rule, see the Economic and
Benefits Analysis for the Proposed Section 316(b) Existing Facilities Rule (EBA).

The electric power industry and the other industries subject to the proposed Existing
Facilities rule are studied extensively by many organizations and government agencies.
DOE’s Energy Information Administration (EIA), among others, publishes a multitude of
reports, documents, and studies on an annual basis. This chapter profile is not intended to
duplicate those efforts. Rather, this profile compiles, summarizes, and presents those
industry data that are important in the context of the technical analysis for the proposed
Existing Facilities rule. For more information on general concepts, trends, and
developments in the electric power industry and other industries affected by the proposal,
see the “References,” section of this chapter.

EPA first described the electricity industry in its April 2002 Phase 11 Proposed Rule (see
67 FR 17135-17136). A profile of other industries and existing manufacturers was
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developed to support the proposed Phase 111 Rule (see Phase 111 Proposed Rule TDD;
EPA-821-R-04-015, DCN 7-0004 in the Phase 11l docket, available at EPA-HQ-OW-
2004-0002-0025 to -0029). While these general descriptions still apply, EPA has updated
some of its earlier estimates to reflect a more current and comprehensive industry profile
for facilities subject to the proposed Existing Facilities rule.

The glossary located at the end of this chapter provides definitions for all terms that are
bolded and italicized throughout this chapter.

4.1 Industry Overview

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

4.1.1 Major Industry Sectors

In 1997, EPA estimated that over 400,000 facilities could potentially be subject to a
cooling water intake regulation. Given the large number of facilities potentially subject
to regulation, EPA decided to focus its data collection efforts on six industrial categories
that, as a whole, are estimated to account for over 99 percent of all cooling water
withdrawals. These six sectors are: Utility Steam Electric, Nonutility Steam Electric,
Chemicals & Allied Products, Primary Metals Industries, Petroleum & Coal Products,
and Paper & Allied Products. EPA’s data collection efforts (via the 1998 industry
questionnaire) focused on the electric generators (both utility and nonutility steam
electric) and the four manufacturing industry groups that were identified as significant
users of cooling water. These industries are presented below, as described by the
Standard Industrial Classification (SIC) system, and are intended to represent all electric
generators and manufacturers with a DIF greater than 2 MGD.

Electric Services

This industry sector is classified under SIC Major Group 49. This major group includes
establishments engaged in the generation, transmission, and/or distribution of electricity
or gas or steam. A detailed discussion of the electricity industry is provided in section
4.2 of this chapter.

Chemical and Allied Products

This industry sector is classified under SIC Major Group 28. This major group includes
establishments producing basic chemicals and establishments manufacturing products by
predominantly chemical processes. Establishments classified in this major group
manufacture three general classes of products: (1) basic chemicals, such as acids,
alkalies, salts, and organic chemicals; (2) chemical products to be used in further
manufacture, such as synthetic fibers, plastics materials, dry colors, and pigments; and
(3) finished chemical products to be used for ultimate consumption, such as drugs,
cosmetics, and soaps; or to be used as materials or supplies in other industries, such as
paints, fertilizers, and explosives.
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Primary Metals Industries

This industry sector is classified under SIC Major Group 33. This major group includes
establishments engaged in smelting and refining ferrous and nonferrous metals from ore,
pig, or scrap; in rolling, drawing, and alloying metals; in manufacturing castings and
other basic metal products; and in manufacturing nails, spikes, and insulated wire and
cable.

Paper and Allied Products

This industry sector is classified under SIC Major Group 26. This major group includes
establishments primarily engaged in the manufacture of pulps from wood and other
cellulose fibers, the manufacture of paper and paperboard, and the manufacture of paper
and paperboard into converted products.

Petroleum and Coal Products

This industry sector is classified under SIC Major Group 29. This major group includes
establishments primarily engaged in petroleum refining, manufacturing paving and
roofing materials, and compounding lubricating oils and greases from purchased
materials.

Other Industries

EPA sent industry questionnaires to individual facilities from a number of other
industries outside of the four listed above and incorporated that data into the analysis for
the proposed Existing Facilities rule. In 2004, EPA also collected information on land-
based liquefied natural gas (LNG) facilities.

The following sections describe the electricity industry and the other manufacturing
sectors and describe how cooling water is withdrawn and used at these facilities. In many
cases, the facility data has been aggregated into two major groups; Electric Generators
(Electric Services) and Manufacturing Facilities. The Manufacturing Facilities group
includes all industrial facilities described above that are not classified as Electric
Generators (i.e., Chemical and Allied Products, Primary Metals Industries, Paper and
Allied Products, Petroleum and Coal Products, and Other Industries).

4.1.2 Number of Facilities and Design Intake Flow Characteristics

EPA estimates that approximately 1,263 facilities in the major industrial categories would
be subject to regulation under the proposed EXxisting Facilities rule. These facilities
combine to account for a design intake flow of over 409 billion gallons per day of cooling
water from approximately 1,836 cooling water intake structures. While electric
generators account for just over 53 percent of the number of facilities, they account for
approximately 90 percent of the total estimated design intake flow. See Exhibit 4-1
below.

43



Electronic Filing - Received, Clerk's Office : 05/14/2014 - * * PC# 1412 * *

Chapter 4: Industry Description § 316(b) Existing Facilities Proposed Rule - TDD

Exhibit 4-1. Cooling Water Use in Surveyed Industries

Estimated Percent of Estimated Total Percent of
Number of Total Number Design Intake Total Design
Facilities of Facilities Flow (MGD) Intake Flow
Facilities Potentially Regulated
Under Proposed Existing
Facilities Rule (all existing 1,263 100 409,600 100
facilities that withdraw more than
2 MGD)
Existing electric generators 671 53 370,126 90
Existing manufacturers 592 47 39,473 10

Source: Survey Data from Detailed and Short Technical Industry Questionnaires: Phase 1l Cooling Water Intake
Structures (DCN 4-0016F-CBI).

Note: All values are weighted and include facilities identified as baseline closures. Design intake flow for Short Technical
Survey Facilities was imputed from average intake flow.

Exhibit 4-2 shows the geographic distribution of the estimated facilities subject to 316(b).
For illustrative purposes, manufacturers and electric generators are separated; generators
are further separated by the former designations of Phase Il and Phase 11 facilities, which

is no longer relevant.

Exhibit 4-2. Map of Facilities Subject to 316(b)

Exhibit 4-3 illustrates the range and distribution of the number of facilities by design

intake flows (DIF).
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Exhibit 4-3. Distribution of Facilities by Design Intake Flows

Electric Generators Manufacturers
Design Intake Estimated Percent of Estimated Percent of Number
Flow (MGD) Num_b_e_r of Num'b'e'r of Num'b'e'r of of Eacilities
Facilities Facilities Facilities
2-10 37 5 139 24
10-20 29 4 95 16
20-50 51 8 196 33
50-100 56 8 84 14
100 - 200 90 13 44 7
200 - 500 152 23 23 4
500 - 1,000 145 22 7 1
>1,000 112 17 3 0.5

Total 671 100 592 100

Source: Survey Data from Detailed and Short Technical Industry Questionnaires: Phase 1l Cooling Water Intake
Structures (DCN 4-0016F-CBI).

Note: All values are weighted and include those facilities identified as baseline closures. Design intake flow for Short

Technical Survey Facilities was imputed from average intake flow.

Exhibit 4-3 shows that the majority of electric generator facilities have a DIF >100 MGD
while the majority of manufacturers have a DIF in the 2 to 50 MGD range.

Exhibit 4-4 shows the estimated total DIF and average intake flow (AIF) for each flow
range shown in Exhibit 4-2. The percent AIF/DIF shows the relative volume of AIF to
DIF for each flow range.

Exhibit 4-4. Relative Volumes of Design Intake Flow and Average Intake Flow

Electric Generators Manufacturers
Total Total Total
Design Intake Flow | Total weighted | weighted AIF | Percent | weighted | weighted | Percent
(MGD) DIF MGD MGD AIF/DIF DIF MGD | AIF MGD | AIF/DIF
2-10 178 71 40% 719 321 45%
10-20 449 175 39% 1,322 667 50%
20 - 50 1,745 830 48% 6,217 3,158 51%
50 - 100 4,087 2,010 49% 5,887 3,341 57%
100 - 200 12,464 6,042 48% 6,355 3,043 48%
200 - 500 49,946 26,501 53% 7,883 4,247 54%
500 - 1,000 103,672 61,995 60% 4,606 2,767 60%
>1,000 197,586 118,970 60% 6,484 3,696 57%
Total 370,126 216,593 59% | 39,473 21,239 54%

Source: Survey Data from Detailed and Short Technical Industry Questionnaires: Phase 1l Cooling Water Intake
Structures (DCN 4-0016F-CBI).

Exhibit 4-4 shows that facilities with larger design flows tend to withdraw a higher
proportion of their design flow on a daily basis and the trend is more pronounced for

electric generators.

Exhibit 4-5 shows design intake flow values by industry type.
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Exhibit 4-5. Design Intake Flow by Industry Type

Percent of Total Average Design
Estimated Number Total Design Design Intake Flow Intake Flow
Industry Type of Facilities Intake Flow (MGD) of All Facilities (MGD)?
Chemical and
Allied Products 185 12,400 3 126
Primary Metals 95 9,444 2 131
Paper and Allied 297 11,944 3 69
Products
Petroleum and
Coal Products 39 3.259 1 96
Food Products 38 2,073 0.5 52
Other 7 353 0.1 81
Manufacturing
Total 592 39,473 10 95
Manufacturers
Electric 671 370,126 90 555
Generators
Total 1,262 409,600 100 434

 Average based on surveyed facilities. May not be reflective of actual industry-wide average design intake flows.
Source: Survey Data from Detailed and Short Technical Industry Questionnaires: Phase Il Cooling Water
Intake Structures (DCN 4-0016F-CBI).

Note: All values are weighted and include facilities identified as baseline closures. Design intake flow for Short Technical
Survey Facilities was imputed from average intake flow.

4.1.3 Source Waterbodies

Facilities potentially regulated under the proposed Existing Facilities rule can be found
on all waterbody types, but are predominantly located on freshwater rivers and streams.
Exhibit 4-6 below illustrates the distribution of facilities by waterbody type.

Exhibit 4-6. Distribution of Source Waterbodies for Existing Facilities

Electric Generators Manufacturers
Source of Surface Water Estimated Percent of Estimated Percent of
Number of Facilities Number of Facilities
Facilities Facilities
Freshwater River or Stream 349 52 454 77
Lake or Reservoir 134 20 42 7
Great Lakes 48 7 46
Estuary or Tidal River 117 17 39 7
Ocean 22 3 11 2
Total 671 100 592 100

Source: Survey Data from Detailed and Short Technical Industry Questionnaires: Phase 1l Cooling Water Intake
Structures (DCN 4-0016F-CBI).

Note: All values are weighted and include those facilities identified as baseline closures.
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Exhibit 4-7 focuses on facilities located on freshwater rivers and streams. In the 2004
Phase 11 rule, any freshwater facility whose DIF exceeded 5 percent of its source river’s
mean annual flow (MAF) would have been subject to both impingement mortality and
entrainment requirements. The exhibit shows the withdrawal volumes for all facilities
that completed a detailed technical questionnaire.

Exhibit 4-7. Facility Intake Flows as a Percentage of Mean Annual Flow

DIF AlF
Intake
Flow as No. of No. of
a % of No. of % of No. | Wgtd. | % of No. No. of % of No. | Wgtd. % of No.
MAF Facilities of Fac. Fac. of Wgtd. | Facilities of Fac. Fac. of Wgtd.
» | No Data 10 6.06% | 10 5.95% 10 6.06% 10 5.95%
% 1-5% 91 55.15% | 93.31 55.50% 117 70.91% | 119.45 71.05%
E 5-10% 19 11.52% | 19 11.30% 20 12.12% 20 11.90%
8 10-20% 23 13.94% | 23.14 13.76% 8 4.85% 8.23 4.90%
© | 20-40% 11 6.67% | 11.39 6.77% 5 3.03% 5.17 3.08%
‘§ 40-60% 4 2.42% 4 2.38% 2 1.21% 2.14 1.27%
i | 60-80% 1 0.61% 1 0.59% 1 0.61% 1 0.59%
80-
100% 3 1.82% 3 1.78% 0 0.00% 0 0.00%
>100% 3 1.82% 3.28 1.95% 2 1.21% 2.14 1.27%
Total 165 100.00% | 168.12 | 100.00% 165 100.00% | 168.13 | 100.00%
DIF AlF
No. of No. of
Percent No. of % of No. | Wgtd. | % of No. No. of % of No. Wagtd. % of No.
Range | Facilities of Fac. Fac. of Wgtd. | Facilities of Fac. Fac. of Wgtd.
No Data 7 3.93% | 21.03 4.63% 7 3.93% 21.03 4.63%
0 1-5% 143 80.34% | 372.41 82.06% 151 84.83% | 391.46 86.26%
g 5-10% 6 3.37% | 16.03 3.53% 6 3.37% 15.38 3.39%
*g 10-20% 8 4.49% | 16.53 3.64% 6 3.37% 9.53 2.10%
"g 20-40% 7 3.93% | 11.09 2.44% 2 1.12% 2.81 0.62%
‘E“ 40-60% 0 0.00% 0 0.00% 3 1.69% 4.97 1.10%
60-80% 1 0.56% 1.67 0.37% 1 0.56% 2.75 0.61%
80-
100% 4 2.25% 9.19 2.02% 0 0.00% 0 0.00%
>100% 2 1.12% 5.88 1.30% 2 1.12% 5.88 1.30%
Total 178 100.00% | 453.83 | 100.00% 178 100.00% | 453.81 100.00%

Source: Survey Data from Detailed and Short Technical Industry Questionnaires: Phase 1l Cooling Water Intake
Structures (DCN 4-0016F-CBI).
Note: All values are weighted and include those facilities identified as baseline closures.
Note: Extremely large withdrawal percentages may reflect flawed data or may represent facilities that withdraw as much

as 100% of the waterbody’s flow (see, for example, the discussion on Monroe Power Plant in the Case Study Analysis
[DCN 4-0003] in the Phase Il docket).

4.1.4 Cooling Water System Configurations

Facilities potentially regulated under the proposed Existing Facilities rule employ a
variety of cooling water system (CWS) types. Exhibit 4-8 shows the distribution of
cooling water system configurations.
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Exhibit 4-8. Distribution of Cooling Water System Configurations

All Facilities Electric Generators Manufacturers
Estimated Estimated Estimated
CWS Number of | Percent of Number of Percent of Number of | Percent of

Configuration cws? Total CWS CWS for Total CWS CWS Total CWS
Once-through 1049 62 599 66 450 57
Once-through
with Non- 127 8 67 7 60 8
recirculating
Pond
Once-through
with Non- 44 3 30 3 14 2
recirculating
Tower
Recirculating 406 24 182 20 224 28
with Tower
Recirculating
with Pond 119 7 64 7 55 7
Combination 167 10 70 8 97 12
Other 156 9 35 4 121 15
Total 1,704 100 912 100 793 100

 Some facilities have more than one cooling water system. Some cooling systems have more than one type of CWS

configuration.

Source: Survey Data from Detailed and Short Technical Industry Questionnaires: Phase 1l Cooling Water Intake
Structures (DCN 4-0016F-CBI).

Note: All values are weighted and include facilities identified as baseline closures.

Exhibit 4-9 shows the distribution of cooling water systems and the waterbody type from
which they withdraw.

Exhibit 4-9. Distribution of Facilities by Cooling Water System and Waterbody

Type
Recirculating Once Through Combination Total
Waterbody % of % of % of % of
T e 0 0 0 0
yp Number Total Number Total Number Total Number Total
Freshwater
Stream/River 226.7 80% 461.8 58% 114 65% 803 64%
Lake/Reservoir 47 17% 109.3 14% 19.6 11% 176 14%
Estuary/Tidal
River 6.1 2% 124.3 16% 26.3 15% 156 12%
Ocean 0 0% 33.1 4% 0 0% 33 3%
Great Lake 4 1% 74.4 9% 15.9 9% 94 7%
Total 74 100% 405 100% 57 100% 1262 100%

Source: Survey Data from Detailed and Short Technical Industry Questionnaires:
Structures (DCN 4-0016F-CBI).

Phase Il Cooling Water Intake
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Exhibit 4-10 shows the distribution of cooling water system types at nuclear facilities.

Exhibit 4-10. Distribution of Cooling Water System Configurations
at Nuclear Facilities by Waterbody Type

CWS Type Waterbody Type Number of Facilities

Combination Ocean 0

Estuary/ Tidal River

Great Lake

Freshwater River

Lake/ Reservoir

Closed-Cycle Ocean

Estuary/ Tidal River

W|IN|O|h|wW|FL]|O

Great Lake

Freshwater River 14

Lake/ Reservoir

Once-Through Ocean

Estuary/ Tidal River

Great Lake

Freshwater River

~N(fo|jo (oo~

Lake/ Reservoir

Exhibit 4-10 shows that nuclear facilities (which are virtually always baseload
generators) with closed-cycle or combination cooling systems are most frequently located
on freshwater rivers and lakes. Also, there are no nuclear facilities with closed-cycle
cooling that withdraw from an ocean.

Exhibit 4-11 illustrates the intake structure arrangements for facilities potentially
regulated under the Proposed Rule.

Exhibit 4-11. Distribution of Cooling Water Intake Structure Arrangements

Intake Arrangement Electric Generators Manufacturers

Estimated Percent of Estimated Percent of
Number of Arrangements Number of Arrangements
Facilities Facilities

Canal or Channel Intake 185 28 112 19

Bay or Cove Intake 59 9 43 7

Submerged Shoreline Intake 216 32 179 30

Surface Shoreline Intake 212 32 128 22

Submerged Offshore Intake 105 16 186 32

Total 671 100 592 100

Note: The sum of facilities for each arrangement exceeds the total since some facilities employ multiple intake
arrangements.

Source: Survey Data from Detailed and Short Technical Industry Questionnaires: Phase 1l Cooling Water Intake
Structures (DCN 4-0016F-CBI).

Note: All values are weighted and include facilities identified as baseline closures.
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Exhibit 4-12 illustrates the distribution of cooling water system configurations as a
function of facility age. EPA does not have similar data on age of the cooling water
system, or age of the power producing equipment.

Exhibit 4-12. Estimated Distribution of Cooling Water System Configurations as a
Function of Age

CWS age CWS Electric Generators Manufacturers
(Years) Configuration Estimated Percent of Estimated Percent of
Number of CWSs Number of CWSs
CWSs CWSs

Once-through 4 0.5% 18 2%

Recirculating 9 1% 10 1%

<10 Combination 4 1% 16 2%

Other 0 0% 0 0%

Total 17 2% 44 6%

Once-through 21 3% 27 4%

Recirculating 24 3% 41 5%

10to 20 Combination 1 0.1% 31 4%
Other 0 0% 3 0.4%

Total 47 6% 102 13%

Once-through 224 29% 82 11%

Recirculating 63 8% 36 5%

20to 40 Combination 29 4% 53 7%

Other 3 0.4% 12 2%

Total 319 41% 183 24%

Once-through 332 43% 221 29%

Recirculating 21 3% 60 8%

>40 Combination 37 5% 101 13%

Other 5 0.7% 49 6%

Total 396 51% 431 57%

Once-through 581 75% 348 46%

Recirculating 117 15% 147 19%

All Combination 71 9% 201 26%

Other 9 1% 64 8%

Total 779 100% 760 100%

Based on detailed technical survey data. Numbers are estimated using weighting factors. Estimated total CWSs do not
match those in Exhibit 1-6 which are based on weighted detailed and short technical survey responses.
Source: Survey Data from Detailed and Short Technical Industry Questionnaire: (DCN 4-0016F-CBl).

Exhibit 4-13 presents the distribution of in-scope facilities by the number of separate
cooling water systems at each facility.

Exhibit 4-13 shows that both electric generators and manufacturers have a similar
distribution of number of cooling water systems and that the majority use a single CWS.
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Exhibit 4-13. Estimated Distribution of In-Scope Facilities by the Number of
Cooling Water Systems

Electric Generators Manufacturers
Number of Cooling Estimated Percent of Estimated Percent of
Water Systems Number of Facilities Number of Facilities
Facilities Facilities
1 506 75% 463 78%
2 115 17% 103 17%
3 33 5% 4 1%
4 12 2% 9 1%
5 or more* 5 1% 12 2%
Total 671 100% 592 100%

* The largest number of cooling water systems was 7.
Source: Survey Data from Detailed and Short Technical Industry Questionnaire: (DCN 4-0016F-CBI).

4.1.5 Design and Operation of Cooling Water Intake Structures

Each CWS may be serviced by more than one cooling water intake structure (CWIS).
Exhibit 4-14 provides an estimate of the number and percent of facilities that have
multiple CWISs.

Exhibit 4-14. Estimated Distribution of In-Scope Facilities by the Number of
Cooling Water Intake Structures

Number of Cooling Electric Generators Manufacturers
V\gjtl:irciﬂilée Estimated Percent of Estimated Percent of
Number of Facilities Number of Facilities
Facilities Facilities

1 450 67% 452 76%

2 146 22% 101 17%

3 45 7% 18 3%

4 16 2% 9 2%

5 or more* 14 2% 12 2%

Total 671 100% 592 100%

* The largest number of cooling water intake structures was 8.
Source: Survey Data from Detailed and Short Technical Industry Questionnaire: (DCN 4-0016F-CBI).

Exhibit 4-14 shows that both electric generators and manufacturers have a similar
distribution of number of CWISs and that the majority of both use a single CWIS.

For those power generators with multiple intake structures, Exhibit 4-15 illustrates the
number of facilities that utilize closed-cycle cooling for at least some portion of the
facility’s cooling system (i.e., a “combination” CWS).
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Exhibit 4-15. Electric Generators with Multiple CWISs

CWS Type Flow Range Number of Facilities
Once-through only <50 MGD 7
Once-through only 50-250 MGD 35
Once-through only >250 MGD 150
Closed-cycle + once-through <50 MGD 0
Closed-cycle + once-through 50-250 MGD 2
Closed-cycle + once-through >250 MGD 5

Source: Survey Data from Detailed and Short Technical Industry Questionnaire: (DCN 4-0016F-CBI).

Both mesh size and intake velocity affect impingement and entrainment reductions. In
particular, screen mesh size is an important factor affecting impingement and entrainment
rates. Exhibit 4-16 provides a national estimate of the number and percentage of facilities
utilizing different mesh size screens.

Exhibit 4-16. Estimated Distribution of Screen Mesh Size

Electric Generators Manufacturers
Estimated Estimated
Number of Percent of Number of Percent of
Mesh Size (mm) CWISs CWISs CWISs CWISs

<5 mm (1/5in) 21 2% 115 18%
>9.5-19 mm (3/8 — 3/4 in) 885 88% 347 55%
Other/Missing Data 97 10% 171 27%
Total 1002 100% 633 100%

Includes data for multiple CWISs and multiple screens at many facilities.

Assumes "other" and "missing" is >9.

Source: Survey Data from Detailed and Short Technical Industry Questionnaire: (DCN 4-0016F-CBl).

These data show that at the time the technical survey was conducted, only a small

percentage of electric generators utilized fine mesh screens. EPA is aware that since then,

additional facilities have installed fine mesh screens.

Exhibit 4-17 below illustrates the wide range of design intake velocities at facilities
potentially regulated under the proposed rule.
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Exhibit 4-17. Distribution of Cooling Water Intake Structure (CWIS) Design
Through-Screen Velocities

Electric Generators Manufacturers
Velocity (feet per Estimated Percent of Estimated Number Percent of
second) Number of CWIS CWIS of CWIS CWIS

0-05 148 17 165 38
05-1 200 22 85 20
1-2 316 35 84 19
2-3 162 18 57 13
3-5 35 4 27 6
5-7 10 1 6 1
>7 23 13 3
Total 893 100 436 100

Distribution of Cooling Water Intake Structure (CWIS) Design Through-Screen

Velocities (continued)

Electric Generators Manufacturers
Velocity (feet per Estimated Percent of Estimated Number Percent of
second) Number of CWIS CWIS of CWIS CWIS
Average (fps
Unweighted 1.9 16
Median (fps
Unweighted) 14 1.0

Based on survey responses that provided data.

Note: The average design through-screen velocity for all surveyed cooling water intake structures (unweighted) is 1.8 feet
per second. The median design through-screen velocity for all surveyed facilities is 1.3 feet per second.
Source: Survey Data from Detailed and Short Technical Industry Questionnaire: (DCN 4-0016F-CBI).

Note: All values are weighted and include those facilities identified as baseline closures.

Exhibit 4-18 provides a national estimate of the number and percentage of cooling water
intake structures by average number of days operating for all intakes for which data was
reported. Data provided is based on a “typical” year for short technical survey facilities
and the year 1998 for the detailed technical survey facilities.

Exhibit 4-18. Estimated Distribution of Intakes by Average of CWIS Operating
Days

Electric Generators Manufacturers
Average Intake - -

Operating Days Estimated Number of | Percent of | Estimated Number | Percent of
Facilities Facilities of Facilities Facilities

<60 days 81 8.0% 37 4.6%

60 — 180 days 113 11.1% 23 2.9%
180 — 270 days 81 8.0% 26 3.2%
>270 days 684 67.2% 676 82.6%
Unknown 58 5.7% 56 6.8%
Total 1,017 100.0% 819 100.0%

Source: Survey Data from Detailed and Short Technical Industry Questionnaires.
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Exhibit 4-18 shows that the intakes for manufacturers tend to operate more days per year
than electric generators. Nearly 75 percent of both types of facilities operate more than
270 days per year. For electric generators, the number of operating days is a component
of the capacity utilization rate (CUR); the other component is the proportion of the total
generating capacity actually generated during the operating period. The number of
operating days also gives an indication of the general amount of operational downtime
that may be available to help defray costs of compliance technology construction
downtime.

4.1.6 Existing Intake Technologies

Most facilities potentially regulated under the proposed Existing Facilities rule have
intake technologies already in place. Exhibit 4-19 illustrates the number of existing
facilities utilizing different types of intake technologies. EPA notes that not all intake
technologies may be sufficient to meet the performance standards or the requirements of
the rule. While not using an intake technology per se, facilities with cooling towers have
also been included in this table to demonstrate the usage of flow reduction as a method to
reduce impingement mortality and entrainment.

Exhibit 4-19. Distribution of Intake Technologies

Electric Generators Manufacturers
Estimated Percent of Estimated Percent of
Intake Technology Type Number of Facilities Number of Facilities
Technologies Technologies

Bar Rack/Trash Rack 281 42 403 68
Screening Technologies 623 93 431 73
Passive Intake Technologies 130 19 205 35
Fish Diversion or Avoidance System 44 7 36 6
Fish Handling or Return System 145 22 23 4
No Intake Technologies 6 1 14 2
Cooling Tower 191 28 209 35
Total 671 100 592 100

Note: The total number of technologies exceeds the total number of facilities, since many facilities employ multiple intake
technologies.

Source: Survey Data from Detailed Industry Questionnaire: Phase Il Cooling Water Intake Structures (DCN 4-0016F-
CBI).

Note: All values are weighted and include those facilities identified as baseline closures.

4.1.7 Age of Facilities

Exhibit 4-20 shows the age of existing generating units. As discussed in Chapter 5, this
data may not be entirely representative of the actual age of equipment used, as power
plants and manufacturers tend to be long-lived facilities that commonly add new units or
replace existing units.*

! As a result, the age of the facility as a whole may not be representative of the age of its units; original
units may have been retired or replaced.
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Exhibit 4-20. Age of Electric Generating Units by Fuel Type

Unit Age Coal Natural Gas Nuclear Oil Other

(vears) [ynits [ % Units % Units % Units | % Units | %
> 60 22 2 11 1 0 0 8 2 0 0
51-60 275 29 119 14 0 0 27 6 6 26
41-50 271 28 137 16 0 0 123 27 1 4
31-40 218 23 276 33 49 50 241 53 0 0
11-30 167 17 121 14 49 50 41 9 13 57
<10 9 1 180 21 0 0 16 4 3 13
Total 962 844 98 456 23

Source: EIA Form 860 Database, year 2008 data.
Note: Data was not available for approximately 34 facilities.

As shown in Exhibit 4-20, over eighty percent of the coal-fired units are at least 30 years
of age and more than 31 percent of coal units are at least 50 years of age. Natural gas
facilities tend to be much newer and most nuclear powered units continue to operate
under a recently renewed 20 year operating license or are in the process of seeking such
renewals.?

4.1.8 Water Reduction Measures at Manufacturers

During EPA’s site visits to manufacturing facilities, EPA noted many flow reduction
and/or water reuse practices being employed. Flow reductions were demonstrated
through process innovations, internal audits and leak checks, reengineering to capture lost
resources (e.g., water, heat), water reuse or conservation initiatives, process changes as a
result of effluent limitations guideline (ELG) requirements, and other similar activities.
EPA also reviewed specific ELG requirements and other incentive programs to identify
water reduction requirements and approaches. A summary of the findings is presented
below.

Site Visits

An overview of flow reduction information from the manufacturing site visits follows
below.®

2 As discussed in DCN 10-6876, there are indications that some nuclear units may operate well beyond the
initial projections for useful life.
® For a complete discussion of EPA’s site visits, see Chapter 2 of this Technical Development Document.
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Manufacturing Site Notes on Intake Flow Reductions
ArcelorMittal—Indiana Harbor East side recirculates an estimated 569 MGD via underground

tunnel system and also has extensive cooling tower usage. West
side uses a mix of once-through and CCRS, with power plant using
most of once-through flow.

Cargill—Hammond Reuses 10-15% of cooling water as process water. Other Cargill
sites reuse higher percentages. Cargill formed a corporate water
reduction team and has a company-wide goal of reducing water use
by 5% by 2012.

Dow Chemical—Louisiana 60% of the heat load is processed through cooling towers, leading
Operations (Plaguemine) to a commensurate reduction in flow.
Dow Chemical—St. Charles 4% of the heat load is processed through cooling towers.

Operations (SCO)

Sunoco—Marcus Hook Historical intake capacity (DIF) is 134 MGD, permitted limit (from
DRBC) is 43 MGD, and AlF is 17 MGD. Significant use of cooling
towers.

Sunoco—Philadelphia Converted several process lines to CCRS in the 1980s and has

significant water reuse and use of cooling towers. Actual flow
reductions not available, but AIF is very low.

US Steel—Gary A cooling tower recirculates approximately 148 MGD. Blast
furnaces and steel shop also converted to CCRS.

Valero—Delaware City Added dry and wet cooling systems to new process lines.
Withdrawals are limited by DRBC; added towers in 1990s to
expand production without increasing heat load.

Effluent Limitations Guidelines (ELGS)

In addition to conducting site visits to observe water reduction practices, EPA also
researched ELGs to identify incentives and requirements for water reduction. ELGs are
technology-based regulations and are intended to represent the greatest pollutant
reductions that are economically achievable for a particular industrial category. As part of
the regulatory development process that EPA uses in developing technology-based ELGs
for industrial categories, EPA first gathers extensive information and data on the
industry’s processes, discharge characteristics, technologies and practices used to treat,
minimize, or prevent wastewater discharges, as well as economic information.

Pollution prevention, management, and minimization practices have become a greater
focus in the ELG development process, especially since EPA has been establishing ELGs
for industrial categories and facilities that are not typical production facilities (i.e., airport
deicing, construction and development, and concentrated aquatic animal production
(aquaculture) facilities among others). EPA is also required by the CWA to reexamine
existing ELGs to ensure they are still representative of the industrial category and meet
the current levels of treatment technology (BAT, BCT, BPT, NSPS, PSES, and PSNS).
For those industrial categories whose ELGs are being revised, new pollution prevention
practices are thoroughly examined in addition to the traditional end-of-pipe treatment
technologies.

As part of developing ELGs for various industry sectors, EPA typically assesses water
use, technologies in place, and industry trends. The documents devel