Project History

Permitting Authority

Bowline Point, Indian Point, and Roseton steam electric generating stations
are all facilities which were in operation prior to enactment of the federal
Clean Water Act in 1972. The Department regulates Bowline Point, Indian
Point, and Roseton pursuant to its authority as the State agency approved
by the United States Environmental Protection Agency (USEPA) to issue
SPDES permits. On October 28, 1975, the USEPA gave its approval to the
Department to administer the federal National Pollutant Discharge
Elimination System (NPDES) program by virtue of a memorandum of
agreement signed by the Department’s Commissioner, Ogden R. Reed, and
the Acting Region II Administrator for the USEPA, Eric B. Outwater. The
Department’s SPDES program is set forth in Article 17 of the Environmental
Conservation Law (ECL), with underlying regulations promulgated at

6 NYCRR Parts 700 et seq and 750 et seq.

The Hudson River Settlement Agreement

Prior to authorizing the NYS SPDES program, earlier in 1975, the USEPA
issued NPDES permits for the Indian Point nuclear power facility and the
Roseton and Bowline Point fossil fuel power facilities. All three permits
contained conditions to restrict thermal discharges, that is, water heated by
the process of cooling the condenser coils at the fossil plants and by the
secondary cooling phase of the nuclear power generation systems. At the
time those permits were issued, the operators of these Hudson River power
plants, Consolidated Edison (Con Ed) for Indian Point Unit 2, the New York
Power Authority (NYPA) for Indian Point Unit 3, Central Hudson Gas and
Electric (CHG&E) for Roseton, and Orange and Rockland Utilities (O&R) for
Bowline Point used once-through cooling systems, withdrawing cooling water
directly from and discharging the warmed effluent back to the Hudson River.

Among the issues considered by USEPA in issuing those 1975 NPDES permits
were concerns regarding thermal discharges, cooling water intakes, and fish
mortalities associated with the cooling water intakes. The USEPA’s 1975
NPDES permits would have in effect required retrofitting of cooling towers at
all three of these Hudson River power plants. In 1977, Con Ed, NYPA,
CHGR&E, and O&R (collectively, the “generators”) sought an administrative
adjudicatory hearing against the USEPA draft permits to overturn those
cooling water intake conditions and other requirements of the 1975 NPDES
permits. That and subsequent proceedings were joined by a number of
other government agencies and non-governmental organizations (NGQ'’s).
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In 1981, after a number of years of adjudicatory proceedings, the generators
signed the Hudson River Settlement Agreement (HRSA) to resolve the
disputes relating to the USEPA’s 1975 NPDES draft permits.® The HRSA was
a 10-year agreement designed to obtain necessary data, impose needed
analytical assessments, and develop an impact assessment to determine
how best to mitigate impacts to the Hudson River from the three generating
facilities. The HRSA was also executed by the USEPA, the NYS Attorney
General, the Department, and involved NGO stakeholders including the
Scenic Hudson Preservation Conference (Scenic Hudson), Hudson River
Fishermen’s Association (Riverkeeper), and the Natural Resources Defense
Council (NRDC). The HRSA was effective for the ten year period from May
10, 1981 to May 10, 1991.

The HRSA provided, among other things, for mitigative measures to reduce
fish mortalities at each generation facility as a result of: (a) impingement of
adult and juvenile fish on racks and screens at the plants’ intake structures,
and (b) entrainment of fish eggs and larvae through the respective units’
cooling apparatus. Those measures included seasonal “outages”, or
discontinuing cooling water usage by ceasing plant operations. Those
measures also included installation of variable speed pumps at Indian Point
Units 2 and 3 within three and one-half years after the effective date of the
agreement, to keep the volumes of Hudson River water used for cooling to
the minimum required for efficient operation. In addition, the HRSA
established a biological monitoring program for monitoring fish species and
their life stages at different Hudson River locations during each season.

Department SPDES Permits

By statute, SPDES permits for surface water discharges have a maximum
duration of five years.'® In 1982, the Department issued a SPDES permit to
each of the facilities covered by the HRSA, including limitations governing
the release of thermal discharges, and incorporating the terms of the HRSA
agreement into the permit so that the environmentally protective mitigation
measures set forth in the Agreement were included as conditions. These
permits expired in 1987.

In 1987, the Department issued SPDES permit renewals to each of the three
HRSA generation facilities (Indian Point Units 2 and 3 were issued a single
permit even though the two units had different owners). These most recent
SPDES permits for Indian Point Units 2 & 3, Bowline Point Units 1 & 2, and
Roseton Units 1 & 2 Generating Stations became effective on October 1,
1987, with a common expiration date of October 1, 1992. Again, along with

® The complete text of the HRSA is included as Appendix F-II to this FEIS.
19 ECL §17-0817(1)
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appropriate thermal discharge conditions, the HRSA agreement was
incorporated into these permits and the HRSA mitigation provisions were
continued as conditions for operation.

Prior to the expiration of the 1987 permits, on April 3, 1992, the generators
submitted timely applications to the Department for renewal of their
respective SPDES permits. Pursuant to the New York State Administrative
Procedure Act (SAPA) and the Department’s implementing regulations,
“[w]hen a licensee has made a timely and sufficient application for the
renewal of a license or a new license with reference to any activity of a
continuing nature, the existing license does not expire until the application
has been finally determined by the agency...”.*!

Also prior to the expiration of the 1987 SPDES permit, by correspondence
dated May 15, 1991, the Department and the generators executed an
agreement to continue the mitigative measures established in the 1981
agreement until SPDES renewal permits were issued. With respect to Indian
Point Units 2 and 3, the letter agreement also memorialized Con Ed’s and
NYPA’'s commitment to install special fish protective screens to reduce fish
impingement at the intake structures. In addition, the agreement provided
that the parties would negotiate in good faith to develop a long-term
resolution of: cooling water intake structures (CWIS), thermal discharges,
fish mortality reductions due to mitigative measures, the costs of mitigative
measures, and alternatives. Public notice was to be given of such
negotiations and the parties expressed their understanding that intervener,
including such groups as the Riverkeeper and Scenic Hudson, would be
involved as participants in the negotiations.

On September 13, 1991, Riverkeeper, Scenic Hudson, and NRDC filed a law
suit against the Department and the four generators seeking:

o annulment of the May 15, 1991 agreement between the Department
and the generators;

. participation by those three NGO entities in the permitting process; as
well as

o resolution of outstanding issues regarding mitigation measures.

Consent Orders

On March 23, 1992, the parties to that legal proceeding executed a judicially
approved Consent Order resolving the matter which provided that the
generators would continue the HRSA mitigative measures, such as the
“outages” timed to reduce impacts to certain fish species, and to continue

1 New York State Administrative Procedure Act (SAPA) §401(2); 6 NYCRR
Part 621.
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underwriting significant Hudson River fish species studies and data
acquisition.?

The 1992 Consent Order was extended by the parties on four separate
occasions, having expiration dates of September 1, 1994, September 1,
1995, September 1, 1997, and February 1, 1998. When the Fourth
Amended Consent Order expired on February 1, 1998, the parties, who were
by then actively engaged in negotiations regarding elements of draft SPDES
permits, did not reach agreement to continue with a fifth extension of the
Consent Order.'*> However, the generators agreed to continue the mitigative
measures included in the continuing SPDES permit and provisions of the
Fourthl4Amended Consent Order until new SPDES permits were issued to
them.

The Draft Environmental Impact Statements

On May 20, 1992, pursuant to the State Environmental Quality Review Act
(SEQR), the Department issued a positive declaration requiring the
generators to prepare an environmental impact statement regarding the
1992 applications for permit renewals.'® That determination was based on
the Department’s assessment that the measures proposed in the generators’
1992 renewal applications were less protective of the Hudson River and its
aquatic resources than the HRSA terms had been. In June 1993, the
generators submitted a preliminary Draft Environmental Impact Statement
(DEIS) to the Department in accordance with the regulatory requirement to
submit a draft environmental impact statement for the renewal of their
respective SPDES permits.

On September 3, 1993, the Department advised the four HRSA generators
that it had reviewed the June 1993 preliminary DEIS and that their
respective SPDES renewal applications remained incomplete pending receipt
of additional information. The Department advised the generators of
inadequacies of the preliminary DEIS, to which the generators later
responded.

12 Natural Resources Defense Council, Inc., Hudson River Fishermen'’s
Association, et al., v. NYSDEC, Consolidated Edison Company of New York, Inc., New
York Power Authority, Orange and Rockland Utilities, Inc., and Central Hudson Gas &
Electric Corp., Albany County, Index No. 6570-91.

13 The Fourth Amended Consent Order is attached as Appendix F-III.

14 In the remainder of this FEIS, the general term “Consent Order” will apply
to the entire series of extensions unless a particular date or extension is named.

1> ECL §8-0109.4; 6 NYCRR §617.7.
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From 1993 to 1999, the Department, the generators, the New York State
Department of Public Service (NYSDPS), the USEPA, the National Marine
Fisheries Service (NMFS), the United States Fish and Wildlife Service
(USFWS), Riverkeeper, NRDC, Scenic Hudson and New York Rivers United
(NYRU) participated in an extensive effort to address numerous technical
and procedural issues regarding the generators’ plants, including conducting
technical meetings or “workshops” of experts representing each participant
or group, and conducting plenary meetings of all participants to draw
together the technical and legal expertise devoted to resolving issues with
the SPDES renewal applications for the HRSA plants.

On December 14, 1999, CHG&E, Southern Energy New York (successor to
O&R), Con Ed, and NYPA presented the Department with a revised DEIS.
Department Staff reviewed the DEIS and issued a Notice of Complete
Application dated February 28, 2000, which was published in the
Environmental Notice Bulletin (ENB) on March 8, 2000, and in newspapers in
the vicinity of the plants during the week following March 8, 2000.° The
Notice sought public comments on the DEIS, which were to be submitted to
the Department by April 24, 2000.

Public Hearings

Subsequently, on May 2, 2000, the Department’s Office of Hearings and
Mediation Services issued a Notice of Hearing and Notice of Extension of
Comment Period.” The Notice of Hearing announced a public legislative hearing
to receive unsworn statements about the DEIS at the Croton Village Hall, Croton-
on-Hudson, New York, at 2:00 PM and 7:30 PM on June 8, 2000. The Notice also
extended the public comment deadline from April 24, 2000 to June 24, 2000. The
May 2, 2000, Notice of Hearing was also published in the ENB and in newspapers in
the vicinity of the plants. These notices included the times and location of the June
8, 2000, public hearing and also identified eight locations where the DEIS was
available for review by the public. Sixteen written comments were received, and
seventeen individuals spoke at the hearings, including representatives of the
generators, NGO'’s, individuals, and the Department. The Department also provided
the generators with several pages of comments.

Ownership Changes

As part of NYS’s energy market restructuring, the HRSA plants have undergone
ownership changes since the submission of the DEIS. Indian Point Units 2 and 3
are now owned and operated by Entergy Nuclear Indian Point 2, LLC, and Entergy
Nuclear Indian Point 3, LLC. Bowline Point is now owned and operated by Mirant
Bowline, LLC. Roseton is now owned and operated by Dynegy Northeast
Generation.

16 Notices are included in Appendix F-I to this FEIS.
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Final Environmental Impact Statement

This Final Environmental Impact Statement (FEIS) consists of multiple sections.

The fundamental underlying data and studies are contained in the 1999 DEIS, which
is incorporated as part of this FEIS. An augmented discussion of the regulatory
setting for and history of the proposed action in this FEIS augments the materials in
the DEIS. The full texts of all comments received by the Department are included
in Appendix F-I, and public comments are excerpted and summarized in Table 3
(page -) of this FEIS; a list of all commentors is provided at the end of Table 3.

The Department’s responses to public comments complete the FEIS. In the interest
of responding most effectively to the submitted comments, Department staff
grouped the comments under related themes and responded to each theme.
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REGULATORY SETTING

Federal Clean Water Act

NPDES Permitting

The basic federal law governing water pollution control in the United States is the
federal Water Pollution Control Act (FWPCA), more commonly referred to as the
Clean Water Act (CWA).*® Although the FWPCA itself dates to 1948, the CWA as we
now know it was largely shaped by comprehensive amendments in 1972 which
completely overhauled the existing system.'” The 1972 CWA is properly viewed as
the starting point for modern water pollution control law.

While the CWA has been amended several times since 1972, the heart of the Act
which has remained intact is its system of regulating both direct and indirect
discharges of pollutants into U.S. waters: the National Pollutant Discharge
Elimination System (NPDES).!® The fundamental premise of the CWA, expressed in
§301, is not to regulate an otherwise lawful activity, but to make unlawful the
discharge of any pollutant from a point source by any person.'® Thus, the discharge
of pollutants is not a right and may only be allowed as specifically provided in the
CWA. The bulk of the CWA may, therefore, be viewed as a detailed and highly
regulated exception to the “no discharge” rule of §301.

Pollution control standards under the Act are of two general types:

(1) effluent standards which limit the quality and quantity of pollutants
discharged from the source, also called “technology-based” standards; and

(2) ambient standards which limit the concentration of pollutants in a defined
water segment, also called “water quality-based” standards.

By establishing limits tailored to the nature of a discharge rather than its location, a
uniform nationwide playing field was established that removed incentives for
dischargers to relocate to other states to avoid treatment requirements.

The focus of an ambient standard is on the capacity of the receiving water to absorb
or dilute a given pollutant. Thus, water quality-based standards vary according to

® 33 U.S.C. §§ 1251 - 1376.

7 FWPCA Amendments of 1972, Pub. L. No. 92-500, 86 Stat. 816.

18 See CWA § 402; 33 U.S.C. § 1342.

19 “pollutant” is defined as including solid, industrial, agricultural and other
wastes, sewage, sludge, heat, rock, sand, and biological and radioactive materials;
CWA § 502(6), 33 U.S.C. § 1362(6). “Point source” is defined as any “discernable,
confined, and discrete conveyance”; CWA § 502(14), 33 U.S.C. § 1362(14).
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the use of the receiving water - for example, recreational, industrial, or public
drinking water - and on local conditions, such as the size and flow of the receiving
water, its turbidity, and other factors unique to the segment.

Technology-based effluent standards, on the other hand, do not focus on the
qualities of the receiving water, but on the treatment a pollutant receives prior to its
discharge. Technology-based standards define and mandate a level of effluent
quality that is achievable using pollution control technology so that a pollutant’s
capacity to degrade the water segment into which it is discharged is lessened. Of
the two, technology-based effluent standards dominate the CWA's regulatory
system.

Both of these standards are implemented and enforced through the NPDES permit
program, administered by the USEPA. Under §402 of the CWA, a discharger must
obtain an NPDES permit from EPA or from a state that has an EPA-approved
program.?® The technology-based and water quality-based standards are written
into the permits and are tailored to meet the particular permittee’s situation, such
as the pollutant-producing operation, the type and amount of pollutants to be
discharged and the condition of the receiving water.

The CWA mandated development of water quality standards for water bodies and
effluent limitations based on those standards, and it set forth the mechanism for
incorporating water quality standards into NPDES permits. States were required to
adopt classifications of water bodies according to their best uses. They were also
required to develop standards for various pollutants that would establish maximum
levels of pollutants in water bodies that would be allowable so that the water bodies
could retain their best uses.?! These standards are then, in turn, incorporated into
the NPDES permit as effluent limitations, along with any other relevant technology-
based effluent limitations.

NPDES permits may also contain other conditions a permittee must meet, such as
requirements for monitoring and reporting effluent discharges.??> Discharge without
a permit or in violation of its conditions may subject the discharger to an
enforcement action by the federal or state government, which in turn may result in
civil and criminal penalties.?®> A noncomplying discharger may also be subject to
enforcement by private individuals or groups under the Act’s citizen suit provision.?*
In sum, the NPDES permit program is the focal point of the CWA’s regulatory
system, and compliance with an NPDES permit’s conditions is deemed to be
compliance with almost all of the Act’s regulatory provisions.*®

20 CWA § 402(a) and (b), 33 U.S.C. § 1342(a) and (b).
>l CWA § 303, 33 U.S.C. § 1313.

22 40 C.F.R. §§ 122.41 to 122.50 (permit conditions).
>3 CWA § 309, 33 U.S.C. § 1319.

>4 CWA § 505, 33 U.S.C. § 1365.

2> CWA § 402(k), 33 U.S.C. § 1342(k).
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CWA §316(b) and Cooling Water Intake Structures

§ 316(b) of the CWA provides that any “point source” discharge standard
established pursuant to §§301 or 306 of the CWA must require that the location,
design, construction, and capacity of CWIS reflect the “best technology available”
(BTA) for minimizing adverse environmental impacts.

EPA has defined a “cooling water intake structure” as the total physical structure
and any associated constructed waterways used to withdraw water from waters of
the U.S., extending from the point at which water is withdrawn from waters of the
U.S. up to and including the intake pumps. EPA has defined “cooling water” as
water used for contact or non-contact cooling, including water used for equipment
cooling, evaporative cooling tower makeup, and dilution of effluent heat content.?®
The intended use of cooling water is to absorb waste heat from production
processes or auxiliary operations.

CWA 8§316(b) addresses the adverse environmental impact caused by the intake of
cooling water, not discharges into water. Despite this special focus, the
requirements of §316(b) are closely linked to several of the core elements of the
NPDES permit program established under §402 of the CWA to control discharges of
pollutants into navigable waters. For example, §316(b) applies to point sources
(facilities) that withdraw water from the waters of the U.S. for cooling through a
CWIS and are subject to an NPDES permit. Conditions implementing §316(b) are
included in NPDES permits on a case-by-case, site-specific basis.

The majority of impacts to aquatic organisms and habitat associated with intake
structures is closely linked to water withdrawals from the various waters in which
the intakes are located. Based upon preliminary estimates from an EPA
questionnaire sent to more than 1,200 existing power plants and factories,
industrial facilities in the U.S. withdraw more than 279 billion gallons of cooling
water each day from waters of the U.S.%’

The withdrawal of such quantities of cooling water affects large numbers of aquatic
organisms annually, including phytoplankton (tiny, free-floating photosynthetic
organisms suspended in the water column), zooplankton (small aquatic animals,
including fish eggs and larvae, that consume phytoplankton and other zooplankton),
fish, crustaceans, shellfish, and many other forms of aquatic life.?® Aquatic
organisms drawn into CWIS are either impinged on components of the CWIS or
entrained in the cooling water system itself.

Impingement takes place when organisms are trapped against intake screens by
the force of the water passing through the cooling water intake structure. This can
result in starvation and exhaustion (organisms are trapped against an intake screen

26 See 66 Fed. Reg. 65259 (Dec. 18, 2001).

2’7 See generally, 65 Fed. Reg. 49071 through 4 (Aug. 10, 2000) and 66 Fed.
Reg. 65262 (Dec. 18, 2001).

% 66 Fed. Reg. 65262 (Dec. 18, 2001).
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or other barrier at the entrance to the cooling water intake structure), asphyxiation
(organisms are pressed against an intake screen or other barrier at the entrance to
the cooling water intake structure by velocity forces which prevent proper gill
movement, or organisms are removed from the water for prolonged periods of
time), descaling (fish lose scales when removed from an intake screen by a wash
system), and other physical harms.?

Entrainment usually occurs when relatively small benthic, planktonic, and nektonic
organisms, including early life stages of fish and shellfish, are drawn through the
cooling water intake structure into the cooling system. In the normal water body
ecosystem, many of these small organisms serve as prey for larger organisms that
are found higher on the food chain. As entrained organisms pass through a plant’s
cooling system they are subject to mechanical, thermal, or toxic stress. Sources of
such stress include physical impacts in the pumps and condenser tubing, pressure
changes caused by diversion of the cooling water into the plant or by the hydraulic
effects of the condensers, sheer stress, thermal shock, and chemical toxemia
induced by antifouling agents such as chlorine.?

In addition to impingement and entrainment losses associated with the operation of
CWIS, another concern is the cumulative degradation of the aquatic environment as
a result of:

(1) multiple intake structures operating in the same watershed or in the

same or nearby reaches; and

(2) intakes located within or adjacent to an impaired waterbody.

Historically, impacts related to CWIS have been evaluated pursuant to CWA §316(b)
on a facility-by-facility basis. While the potential cumulative effects of multiple
intakes located within a specific waterbody or along a coastal segment are largely
unknown, there is concern about the effects of multiple intakes on fishery stocks.?!

% 66 Fed. Reg. 65263 (Dec. 18, 2001); see also Thurber, N.J. and D.J. Jude,
Impingement Losses at the D.C. Cook Nuclear Power Plant During 1975-1982 With a
Discussion of Factors Responsible and Possible Impact on Local Populations, Special
Report No. 115 of the Great Lakes Research Division, Great Lakes and Marine Waters
Center, Univ. of Mich. (1985).

30 66 Fed. Reg. 65263 (Dec. 18, 2001) citing Mayhew, D.A., L.D. Jensen,
D.F. Hanson, and P.H. Muessig, A Comparative Review of Entrainment Survival

Studies at Power Plants in Estuarine Environments, Environmental Science & Policy,
3:5295-5301 (2000).

31 66 Fed. Reg. 65263 (Dec. 18, 2001) referring to Request by member
States of Atlantic States Marine Fisheries Commission to investigate the cumulative
impacts on commercial fishery stocks attributable to cooling water intakes located in
coastal regions of the Atlantic in 2001.
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New York State Laws
SPDES Permitting Program

Pursuant to authority granted by Congress in CWA § 402, USEPA has authority to
allow states to carry out specified permitting functions, which would otherwise be
performed by USEPA, for discharges into both interstate and intrastate waters. New
York State received USEPA approval of such authority in the form of a Memorandum
of Agreement between the state and USEPA in October 1975. The Memorandum
established the basis for the SPDES permit program in New York State in lieu of a
federally administered program.

Originally enacted in 1973, Article 17, Title 8 of the Environmental Conservation
Law (ECL) authorizes The Department to administer the SPDES permitting program
that governs the discharge of pollutants into the waters of the state at a given
facility.! The purpose of ECL Article 17, Title 8 is:

To create a state pollutant discharge elimination system
(SPDES) to insure that the State of New York shall possess
adequate authority to issue permits regulating the discharge of
pollutants from new or existing outlets or point sources into the
waters of the state, upon condition that such discharges will
conform to and meet all applicable requirements of the [FWPCA]
... and rules, regulations, guidelines, criteria, standards and
limitations adopted pursuant thereto relating to effluent
limitations, water quality related effluent limitations ...?

The discharge must also meet all applicable requirements of the ECL and the
implementing regulations at 6 NYCRR Parts 700, et seq. and 750, et seq. The
permitting objective is to prospectively control the discharge of point-source
pollutants, including heat, by establishing chemical-specific limits and other
requirements intended to assure that water quality standards in the receiving water
body are achieved. Additional environmental objectives are to assure that aquatic
communities are not unduly harmed by discharges, and to protect the public health
and best usage of the water body.

Generally, thermal discharges to the waters of the State must meet water quality
standards to assure the protection and propagation of a balanced, indigenous
population of shellfish, fish, and wildlife in and on the body of water.®> In addition,
thermal criteria apply to all waters of the State receiving thermal discharges.*
These criteria may be modified upon application of a permittee to the Department if
the Department finds them to be unnecessarily restrictive and that modification

32 “Pollutant” is defined as any “dredged spoil, solid waste, incinerator residue,
sewage, garbage, sewage sludge, munitions, chemical wastes, biological materials,
radioactive materials, heat, wrecked or discarded equipment, rock, sand and industrial,
municipal, and agricultural waste discharged into water.” ECL § 17-0105(17).

33 ECL § 17-0801.
34 6 NYCRR § 704.1(a).
35 NYCRR § 704.2.



would still assure the protection and propagation of a balanced, indigenous
population of shellfish, fish, and wildlife in and on the body of water into which the
discharge is to be made.*® The discharge of heat as a pollutant, a “thermal
discharge”, is addressed in the Department’s regulations at 6 NYCRR Part 704.

In making a modification to thermal criteria, the Department typically imposes a
“mixing zone” which limits the physical extent within which heated water can
exceed specific applicable criteria.?” Outside of the mixing zone, thermal criteria
must be met to assure compliance with water quality standards. Temperature
limitations are established and imposed on a case-by-case basis for each facility
subject to Part 704 jurisdiction. NYS has adopted the federal CWA §316(b) BTA
requirement for CWIS as part of the Department’s thermal discharge criteria at 6
NYCRR §704.5.

The HRSA facilities which are the subject of this FEIS, Indian Point, Bowline Point,
and Roseton, must demonstrate their compliance with water quality standards.?®
Since 1981, these facilities’ operations, and their resulting thermal discharges, have
been conditioned by their SPDES permits. Their current permits were due to expire
in 1992 but were extended under SAPA.

According to the Consent Order, the HRSA facilities were required to use their “"best
reasonable efforts” to operate the respective plants to keep the volumes of water
withdrawn for cooling at the minimum required for efficient operation.*® The
original 1981 HRSA contained similar general language, and also provided charts for
each facility which identified average maximum river temperatures and specified
approximate flows for each unit at Indian Point and for all units at Bowline and at
Roseton for different periods throughout the year.

The thermal limitations associated with the HRSA facilities’ existing SPDES permits
include the following:

Bowline Point:
As of the 1987 - 1992 SPDES permit term, Bowline did not
exceed the thermal criteria and a mixing zone did not need to be
specified to meet the water quality standard. The use of
multiport high velocity diffusers provided sufficient mixing with
ambient water sufficient to meet thermal criteria. As a
consequence, additional specifications to meet thermal criteria
have not been imposed. The SPDES permit provides a daily
maximum discharge temperature (102°F).

3¢ 6 NYCRR § 704.4.
37 6 NYCRR § 704.3.
3 See App. F-II.
3 See App. F-III.
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Roseton:

As of the 1987 - 1992 SPDES permit term, Roseton did not
exceed the thermal criteria and a mixing zone did not need to be
specified to meet the water quality standard and additional
specifications to meet thermal criteria were not imposed. The
use of multiport high velocity diffusers provided sufficient mixing
with ambient water to meet water quality criteria. The SPDES
permit provides a daily maximum discharge temperature (99°F).

Indian Point:
As of the 1987 - 1992 SPDES permit term, thermal discharges
from Indian Point did not meet applicable thermal criteria. To
control thermal discharges, the SPDES permit for Indian Point
Units 2 and 3 requires that the maximum discharge temperature
for condenser cooling water not exceed 110°F. In addition, the
daily average discharge temperature between April 15 and June
30 is not to exceed 93.2°F for an average of more than ten days
per year during the term of the permit, beginning in 1981,
provided that it not exceed 93.2°F on more than 15 days during
that period in any year.

The Consent Order also provided that Indian Point give “due regard to ambient river
water temperature, plant operating status, and the need to meet water quality
standards or other permit conditions”.! Figures B-1 and B-2 to Attachment D of the
Fourth Amended Consent Order provide graphic representations of “Predicted
Condenser Cooling Water Flow Rate Schedules to Achieve Efficient Operations of
Indian Point [Units 2 and 3]”. That Consent Order provides that there may be
some deviation from these schedules because “the minimum flow rate for any given
period is dependent upon ambient river water temperature”.

These provisions alone, however, are not sufficient for Indian Point to meet thermal
criteria. Thermal modeling indicates that the thermal discharge from Indian Point
causes water temperatures to rise more than allowed, which is four degrees (F.)
over the temperature that existed before the addition of heat, or a maximum of
83°F, whichever is less, in the estuary cross sections specified in 6 NYCRR
§704.2(b)(5).? A mixing zone was not specified in the previous SPDES permit for
the Indian Point facility.

Even though thermal discharges from Bowline and Roseton meet water quality
criteria, their thermal contribution to the Hudson River is additive with that of
Indian Point and must be taken into account in determining whether the water
quality standard is met. If the standard is not met, the circumstances can trigger
the water quality standard requirement to assure the protection and propagation of
a balanced, indigenous population. If analyses specified in the proposed SPDES
permits are unable to make this assurance to the Department’s satisfaction, the
next level of action would be for the Department to determine how thermal
discharges would be limited to ensure that water quality standards are met.

40 See App. F-III.

41 1999 DEIS, Appendix VI-3-A, Thermal Modeling of Ebb and Flood
Tide Thermal Plumes (CORMIX model). Page 19 of 93



New York has adopted the appropriate regulations for the operation of the SPDES
permit program, including standards for the development and issuance of permits
as well as for the types of effluent limitations to be imposed in these permits.*? In
addition to the federally developed categorical effluent limitations, The Department
has developed approximately 100 water quality standards for various pollutants in
its regulations and less formal “guidance” values for many more pollutants.** The
Department has also categorized through regulation all significant water bodies in
the State, based upon the best use of each water body.**

The Department’s overall SPDES permitting activity is intended to implement the
declared public policy of the State of New York that water resources not be wasted
or degraded and “shall be adequate to meet the present and future needs for
domestic, municipal, agricultural, commercial, industrial, power, recreational and
other public, beneficial purposes.”®

Goals for water discharge permitting are also articulated in the ECL:
Reasonable standards of purity and quality of the waters of the state
be maintained consistent with public health, safety and welfare and the
public enjoyment thereof, the propagation and protection of fish and
wildlife, including birds, mammals and other terrestrial and aquatic life,
and the industrial development of the state, and to that end, to require
the use of all known available and reasonable methods to prevent and
control pollution, wastage and unreasonable disturbance and
defilement of the waters of the state.*®

Any source proposing to discharge pollutants requiring a SPDES permit must file an
application with The Department at least 180 days before the proposed
commencement of the discharge®’ or, if renewing an existing SPDES permit, at least
180 days before the expiration of the existing permit.”®* Submission of a timely
renewal application continues the terms of the existing SPDES permit until the
renewal permit is issued by the Department.*® If the Department determines to

42 See 6 NYCRR Part 750.1

*3 6 NYCRR Part 703; Department Technical and Operational Guidance Series
(TOGS) § 1.1.1.

4 See 6 NYCRR Parts 701 and 800 to 941.

4> ECL § 15-0105(3).

4 ECL § 15-0105(7); see also, ECL § 17-0101.
*” 6 NYCRR § 750-1.6

* 6 NYCRR § 750-1.16

4 SAPA § 401(2).

Page 20 of 93



issue the permit, it prepares a draft permit, including proposed effluent limitations
and other conditions.*°

The Department is required to provide public notice of every draft SPDES permit
which gives a description of the discharge and the terms of the draft permit, and
sets forth a public comment period of no less than 30 days during which interested
parties may submit written comments concerning the application.®* During the
public comment period any person, including the applicant, may submit written
comments or request a hearing. The Department is required to hold a legislative
hearing to receive unsworn public comments if it determines that there is significant
public interest and sufficient reason for such a hearing.’® If no hearing is held, only
the written comment period occurs, and the Department will issue a final SPDES
permit following the close of the public comment period.

In certain instances, an adjudicatory hearing may also be held, where evidence and
sworn testimony is presented before an Administrative Law Judge (ALJ). Any
interested party, as well as the applicant, may request an adjudicatory hearing with
respect to any aspect of a draft SPDES permit so long as the request is made during
the public comment period.>® At such a hearing, parties have an opportunity to
contest issues the ALJ has determined to be adjudicable.>*

The Department is required to determine the existence of the following facts in a
SPDES permit renewal context:
1. That the permittee is in compliance with or has substantially
complied with all the terms, condition, requirements, and schedules of
compliance of the expiring SPDES permit;
2. That The Department has up-to-date information on the permittee’s
production levels, waste treatment practices, and the nature, contents,
and frequency of the permittee’s discharge, pursuant to new forms and
applications or monitoring records and reports; and
3. That the discharge is consistent with currently applicable effluent
and water quality standards and limitations, and other legally applicable
requirements.>’

Upon a determination of the existence of these facts, the Department may issue a
renewal permit.

The Department also has authority to modify SPDES permits for a number of
reasons, including significant changes in a discharger’s operations or new

>0 6 NYCRR § 750-1.9

>l 6 NYCRR § 750-1.9

>2 6 NYCRR § 750-1.9

>3 6 NYCRR § 750-1.1(d)

> 6 NYCRR § 624.4(b)(5), (c)
>> 6 NYCRR §750-1.16
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information,

such as the promulgation of new standards by either the State or

USEPA.® Permits can also be modified or revoked in response to violations of permit
conditions, misrepresentations by the permittee, or changes in conditions.®’

Legislative

Findings and Commissioner’s Powers

In enacting legislation to preserve and protect the water resources and wildlife of the
State of New York, the NYS Legislature made findings of fact and vested the
Commissioner of the Department of Environmental Conservation with broad powers
and authority germane to the regulation of electricity generating facility operations

that use and

impact such resources.

The Legislature has found:

The State of New York owns all fish, game, wildlife, shellfish, crustacea
and protected insects in the state, except those legally acquired and
held in private ownership. Any person who kills, takes or possesses
such fish, game, wildlife, shellfish, crustacea or protected insects
thereby consents that title thereto shall remain in the state for the
purpose of regulating and controlling their use and disposition.>®

The general purpose of powers affecting fish and wildlife, granted to the
department by the Fish and Wildlife Law, is to vest in the department,
to the extent of the powers so granted, the efficient management of the
fish and wildlife resources of the state. Such resources shall be deemed
to include all animal and vegetable life and the soil, water and
atmospheric environment thereof, owned by the state or of which it
may obtain management, to the extent they constitute the habitat of
fish and wildlife as defined in § 11-0103 ... .*°

New York State has been generously endowed with water resources
which have contributed and continued to contribute greatly to the
position of preeminence attained by New York in population,
agriculture, commerce, trade, industry and outdoor recreation.®®

All fish, game, wildlife, shellfish, crustacea and protected insects in the
state, except those legally acquired and held in private ownership, are
owned by the state and held for the use and enjoyment of the people of
the state, and the state has a responsibility to preserve, protect and

56
57
58
59

60
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conserve such terrestrial and aquatic resources from destruction and
damage and to promote their natural propagation.®!

It is in the best interests of this state that provision be made for the
regulation and supervision of activities that deplete, defile, damage or
otherwise adversely affect the waters of the state and land resources
associated therewith.®?

The Department Commissioner has the power to:

Promote and coordinate management of water, land, fish, wildlife and
air resources to assure their protection, enhancement, provision,
allocation, and balanced utilization consistent with the environmental
policy of the state and take into account the cumulative impact upon all
such resources in making any determination in connection with any
license, order, permit, certification or other similar action or
promulgating any rule, regulation, standard or criterion.®?

Provide for the propagation, protection, and management of fish and
other aquatic life and wildlife and the preservation of endangered
species.®

Provide for the protection and management of marine and coastal
resources and of wetlands, estuaries and shorelines.®®

New York State Coastal Management Program

The NYS Coastal Management Program was developed under authority of New York
State Executive Law 910-22 and 19 NYCRR Part 600. The operative sections of the
Executive Law provide 11 points of policy that have been detailed in a single set of
44 decision-making criteria in the Coastal Management Program and final
environmental impact statement. The Department, as a state agency, must find
that all direct and funding actions, and any permitting actions that are the subject of
an EIS under SEQR, are consistent with the Coastal Management Program.®® In
addition, SEQR regulations provide that, for any state agency action in a coastal
area, a draft EIS must contain an identification of the applicable coastal
resources/waterfront revitalization policies and a discussion of the effects of the

®1 ECL § 15-0103(8).

2 ECL § 15-0103(13).

63 ECL § 3-0301(1)(b).

& ECL § 3-0301(1)(c).

®5 ECL § 3-0301(1)(e).

® 6 NYCRR 617.9(e); 19 NYCRR 600.4(a)
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proposed action on such policies.®” The SPDES permit renewals that are the subject
of this DEIS will not result in any new effects on coastal zone policies. Coastal zone
consistency forms are contained in DEIS Appendix IV-5.

State law also requires that state agencies provide timely notice to local
governments whenever an identified action will occur within an area covered by an
approved local waterfront revitalization program (LWRP). The NYS Secretary of
State is required to confer with state agencies and local governments when notified
by a local government that a proposed state agency action may conflict with the
policies and purposes of its approved LWRP, and may modify the proposed action to
be consistent with the local plan.®® None of these facilities is in an LWRP area.

The consistency provisions of the New York State Coastal Management Program
enable the Department to consider the full range of coastal policies prior to
undertaking and approving a specific action.

Hudson River Estuary Management Program

In 1987, ECL §11-0306 was amended in order to establish a Hudson River estuarine
district including “the tidal waters of the Hudson River, including the tidal waters of
its tributaries and wetlands from the federal lock and dam at Troy to the Verrazano-
Narrows.”®® This section also directed the Department to establish a Hudson River
estuary management program “in order to protect, preserve and, where possible,
restore and enhance the Hudson River estuarine district.””° The district was also to
consider the remainder of the Hudson River, New York Bight, and the waters around
Long Island, as they impact the Hudson River estuary.

A Hudson River estuary management advisory committee, consisting of
representatives of commercial fishing, sportsmen, research, conservation, and
recreation, as well as a Hudson River estuary coordinator, was created within the
Department to manage the Hudson River estuary management program and assist
in the development and implementation of the program.”*

A Hudson River estuarine sanctuary was also established “for the purpose of
protecting areas of special ecological significance within the Hudson River estuarine
district and associated shorelands ...”.”> The sanctuary also serves as a “long-term
estuarine field laboratory for research and education concerning the Hudson River
ecosystem.”

®7 6 NYCRR 617.14(d)(10)
8 Executive Law 915-a.
® ECL §11-0306(1).
70 ECL §11-0306(2).
‘1 ECL §11-0306(4).
72 ECL §11-0306(5)
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The Department and the advisory committee were directed to develop a continuing
estuary management program “for the preservation, protection, restoration and
enhancement of the Hudson River estuarine district and associated shorelands
including but not limited to its natural resources, its fish and wildlife and the habitats
within it.””? The strategy was required to include, among other things, the following:

e. Evaluation of the impact of the uses of water on the Hudson River
estuarine district including present and future demands for water and
their impact on the balance of fresh and salt water in the estuary.

f. Identification of areas of potential ecological significance which may
require rehabilitation.

g. A status report on the levels of toxicants in and their effects on
important estuarine indicator species and for species that have potential
or existing recreational or commercial value.

h. Identification of the anthropogenic activities and the conservation
and management problems that pose an existing or potential threat to
the resources and the functioning of the estuary.”

In enacting ECL §11-0306, the Legislature made the following findings and

declarations:

The legislature further finds that the Hudson River estuary is of
statewide and national importance as a habitat for marine,
anadromous, catadromous, riverine and freshwater fish species and
that it is the only major estuary on the east coast to still retain strong
populations of its historical spawning stocks. Such species are of vital
importance to the ecology and the economy of the state and to the
recreational and commercial needs of the people of the New York state
and neighboring states. A lack of sufficient and reliable research and
documentation has resulted in recurring disputes on the movements,
life cycles and habitats of these species.

The legislature further finds that the Hudson River estuary possesses a
fishery of outstanding commercial and recreational value, and the
economic potential of the Hudson river estuary’s fishery is at present
underdeveloped. Improper management and use of the Hudson River
estuary will deprive present and future generations of the benefit and
enjoyment of this valuable resource.

The legislature further finds that the protection of estuarine species
throughout their life history; the protection of their spawning habitat,
nursery habitat, wintering habitat and feeding and foraging habitat; and
the protection, enhancement and restoration of the state’s natural
resources upon which these species and their habitat depend requires a
specific program for the proper management of the Hudson River
estuary.

73 ECL §11-0306(6).

4 See ECL §11-0306(6)(e)-(h).
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It is hereby declared to be the policy of the state to preserve, protect
and, where possible, restore and enhance the natural resources, the
species, the habitat and the commercial and recreational values of the
Hudson River estuary.

Hudson River Valley Greenway Program

Article 44 of the ECL was amended in 1991 to establish a Hudson River Valley
Greenway Communities Council (Greenway Council) to assist Hudson River Valley
communities in the 10 counties of Westchester, Putnam, Dutchess, Columbia,
Rennselaer, Albany, Green, Ulster, Orange, and Rockland in their plans for
development. Article 44 was enacted as companion legislation to the Hudson River
estuary management program discussed earlier.”> The statute authorizes the
Greenway Council to provide and support cooperative planning to establish a
voluntary regional compact among Hudson Valley localities to protect the valley’s
natural and cultural resources and promote regional planning. The ECL also provides
that, upon compact effectiveness, state agency actions for which an EIS is being
prepared under SEQR, including Department actions, must be assessed in light of
the Greenway compact and applicable rules and regulations, and that the Greenway
Council should review and comment in writing on the DEIS.”® As of early 2003, six
counties and several localities were actively engaged in Greenway Compact planning
and programs.”’

Endangered Species Act

Past operations at the Roseton Units 1 & 2, Bowline Units 1 & 2 and Indian Points
Units 2 & 3 have occasionally resulted in the impingement of shortnose sturgeon on
the facilities’ traveling screens. Shortnose sturgeon are currently listed as
endangered under the federal Endangered Species Act.”® In previous permit
proceedings, the generators supplied the NMFS with all data on shortnose sturgeon
that were collected in biological sampling programs. In testimony to the EPA in
1979, NMFS concluded in a Biological Opinion made pursuant to Section 7 of the
Endangered Species Act that the once-through cooling system of the power plants
did not pose a threat to the shortnose sturgeon population in the Hudson River. The
generators are currently in the process of obtaining updated Incidental Take Permits
from NMFS.

/> ECL §11-0306
’® ECL §44-0115(3).

7 Hudson River Valley Greenway Communities Council website,
http://www.hudsongreenway.state.ny.us/commcoun/commcoun.htm

'8 Endangered Species Act of 1973, 16 U.S.C.A. §§ 1531 - 1544,
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The New York State Energy Plan

The NY State Energy Plan (SEP) is published every four years pursuant to § 6-104
of the State Energy Law (effective until January 1, 2003). The SEP was last
published in 2002.

§ 6-102 of the State Energy Law creates the State Energy Planning Board. Among
other things, the State Energy Law requires that the State Energy Planning Board
include in the SEP twenty-year forecasts of the demand for electricity and energy
supply requirements needed to supply that energy demand; an assessment of the
ability of existing energy supply sources and transmission systems to satisfy such
energy requirements; and identification and analysis of costs, risks, benefits and
uncertainties of energy supply source alternatives for satisfying energy supply
requirements which are not reasonably certain to be met by existing energy supply
sources.

The SEP is intended to be a reflection of the State’s policies for promoting and
adopting “flexible, yet stringent, environmental policies that balance the need for
more energy with the need for improved public health and safety.”* Among its
major policy strategies and recommendations, it includes supporting “the continued
safe operation of nuclear, coal, natural gas, oil, and hydroelectric generation as part

of a diverse portfolio of electricity generation resources”.?

The SEP does not take into account the specific need to renew the Roseton, Bowline
or Indian Point SPDES permits or the need to complete this EIS. However, the SEP
does observe that mortalities to aquatic organisms associated with impingement
and entrainment from the operation of CWIS and thermal discharges from older
electricity generation facilities are negative environmental impacts for which
minimization should be provided.? The SEP finds that, since the 1998 SEP was
released, the State has made significant gains in reducing the environmental
impacts associated with energy generation and consumption. It also finds that the
impacts of energy generation on the State’s aquatic resources are analyzed and
addressed through existing regulatory programs.* The SEP will inform the
Department’s assessment of the impacts to and general alternatives for mitigation
of adverse environmental impacts from the Roseton, Bowline and Indian Point
generation facilities.

NYS Environmental Quality Review Act (SEQR)

SEQR requires that NYS agencies and local governments consider the potential
adverse environmental impacts of decisions they make, including approval of
applications from regulated entities.> SEQR provided the Department’s authority for

79 2002 SEP, p. S-1.
8o 2002 SEP, p. S-4.
81 2002 SEP, p. 2-56.
g2 2002 SEP, p. 2-58.

83 ECL Article 8 Page 27 of 93



requiring an EIS on the proposed renewal of the facilities” SPDES permits. Before
issuing a final decision on each of the applications, the Department will be required
to make findings based on this FEIS concluding whether, among other tests, the
selected alternative(s) will minimize or avoid adverse environmental impacts, “... to

the maximum extent practicable ...”.
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MITIGATION AND ALTERNATIVES

Available Mitigation Technologies

Based on information in the 1999 DEIS, including DEIS Appendices VII and VIII, and
on information obtained and analyses conducted since the DEIS was prepared, the
Department believes that a range of available technologies exist to minimize aquatic
resource mortality from the cooling water intake structures (CWIS) at the Indian
Point, Roseton, and Bowline Point generating stations. This discussion will focus on
conclusions relating to potential applicability to the HRSA facilities of a range of
technology and management systems to reduce impacts on aquatic organisms from
their CWIS operations. The “Response to Comments” section of this FEIS contains
more detailed descriptions, background and updates on several of the technologies,
and several supporting reports are attached in Appendix F- V.

At present, the existing cooling water system at each of the HRSA generating
stations is a “once-through” system, that is, Hudson River water is taken into the
cooling system, circulated past the condenser coils to absorb waste heat from
operation of the generation equipment, and discharged back to the Hudson River at
a higher temperature than at the intake. In the process, some larger aquatic
organisms are impinged on intake screens and many more are entrained within the
circulating cooling water. Under the HRSA and Consent Orders, and currently by
concurrence of the generators, Indian Point has achieved some reductions in intake
volumes through the use of variable flow pumps while Roseton cycles pumps on and
off to reduce water volumes used. Additionally, Indian Point has installed Fletcher-
modified Ristroph traveling screens to help reduce impingement mortality at those
facilities, and Bowline Point uses a seasonally-deployed fine mesh barrier net to
reduce both impingement and entrainment mortality.®* While these represent some
level of improvement compared to operations with no mitigation or protection, there
are still significant unmitigated mortalities from entrainment and impingement at all
three of the HRSA facilities.

In addition to proposing a “Fish Protection Point” (FPP) management system as the
generators’ preferred alternative,® the DEIS presented information on a wide range
of other technologies to reduce water intake volumes, prevent impingement or
entrainment, or reduce thermal discharges, and also discussed a range of
management options which might achieve one or more of the same goals.®® Those
alternatives described by the generators included:
o outages, that is, reduction of water demand by ceasing generation at specified
plants during specified time periods;

8 DEIS § VIII; Radle, E. W. and M. J. Calaban, 2003. Implementation of
CWA 316(b) in New York. Proceedings (in press), A Symposium on Cooling Water
Intake Technologies to Protect Aquatic Organisms. Washington, D. C., May 2003.

85 DEIS § VII.

8 DEIS § VIII.
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o technology to reduce water demand, including dry, wet, and wet/dry (a/k/a
“hybrid”) cooling towers;

o minimizing flow rates with variable speed pumps or modified pumping
schedules;
o barrier systems to minimize numbers of aquatic organisms impinged or

entrained, including Ristroph traveling screens, fine-mesh screens, cylindrical
wedge-wire screens, barrier nets, and fine-mesh barrier systems;

o behavioral deterrent systems designed to “steer” one or more classes of
aquatic organisms away from CWIS, including acoustic systems, electrical
barriers, air bubble curtains, several light systems, water jet curtains, and
hanging chains;

o district heating/cooling, that is, exporting waste steam to a nearby industrial
or institutional user, which in effect makes the receiving steam circulation
system function as a large heat diffuser and thereby reduces the need for
cooling water intake from and discharge to a water body like the Hudson;

J replacement of power provided by the HRSA plants with power from other
sources, which would essentially mean exporting impacts by importing power;
J a so-called “multiple choice” alternative which would have required a

commitment to not extend the Nuclear Regulatory Commission (NRC) Indian
Point licenses; to operate the existing Bowline Point and Roseton plants until
2015 and then repower those stations with closed-cycle cooling; and provide
32 weeks of outages annually, until the NRC licenses expire for Indian Point
and until 2015 for the other two plants;

o enhancements provided elsewhere than the HRSA plants, such as fish stocking
and habitat improvement; and
J dismissal of a “no action” alternative, as the Department must by law take

one of only 3 actions on SPDES renewal applications - approve, approve with
conditions, or deny.

Alternatives Assessment

Generally speaking, the most effective aquatic resource protection can be achieved
by greatly reducing actual water usage, particularly during seasons of peak
abundance of entrainable life stages.®” Complete retrofit of the HRSA plants to
closed-cycle (“dry”) cooling systems would result in an approximately 95% water
demand reduction and so must be given serious consideration for feasibility at each
of the HRSA stations. Despite all of the benefits, however, closed-cycle systems do
not come without impacts, and those potential impacts must also be weighed for
each site. The success of closed-cycle cooling in other NYS deployments causes this
technology to be given a relatively high level of consideration among available
technologies, while not excluding other proposals.

87 In the Matter of an Application for a State Pollutant Discharge Elimination
System (SPDES) Permit by Athens Generating Company, LP, Commissioner's
Interim Decision, June 2, 2000, pp. 11 - 17 (Athens Interim Decision).

See also Wantuck, R. L., 2003. Resource Agency Views of Technology Employed to
Prevent Fish Mortality at Cooling Water Intakes. Proceedings (in press), A
Symposium on Cooling Water Intake Technologies to Protect Aquatic Organisms.
Washington, D. C., May 2003.
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Among the potential impacts of closed-cycle cooling are so-called “energy penalties”
associated with operation of cooling towers, that is, losses of generation efficiency
under certain operating and climatic conditions plus the energy required to run
component systems like fans. In addition, there are certain expenses associated
with installing closed-cycle cooling.®® Actual costs tend to vary widely depending on
individual site characteristics combined with plant and tower configurations, so
potential costs to install cooling towers can only be estimated based on a specific
design proposal for an individual site.®®

Several classes of cooling tower system designs exist, each of which can
substantially reduce water demand but also have associated “energy penalties” and
other potential impacts of specific systems which must be evaluated based on
individual proposals for particular sites. Dry, or closed cycle cooling systems rely on
fans and air cooling with recovery of condensate for recirculation. “Wet"” cooling
towers use evaporative cooling, and “hybrid” or “wet/dry” towers have cooling cells
with both evaporative and dry components.®® Evaporative systems tend to produce
condensate “plumes” which can be visible for considerable distances in some climatic
conditions. Frequency of plume visibility and relative water losses can vary
substantially depending on the operating parameters of a given system.
Furthermore, evaporated water is permanently lost to the source water body; in the
Hudson River system, there is evidence indicating that such losses could be
sufficiently significant to affect salt levels. Thus, were a wet or hybrid tower to be
proposed for any of the HRSA facilities, the potential impacts of evaporative losses,
plumes, and energy losses would require careful evaluation based on a specific
design proposal for that site.**

Finally, modern cooling tower systems, whether dry, hybrid or wet, require a
sufficient amount of land to support a series or array of cooling “cells”. Again,
potential impacts would be site and design specific but include possible visibility from
sensitive receptors as well as potential impacts on sensitive land resources. The
mid-to-lower Hudson Valley has a number of sensitive visual receptors as identified
in the Visual Impact Assessment Policy developed by the Department’s Division of
Environmental Permits, but the ability to more precisely evaluate potential visual
impacts would depend on knowing precise height, configuration and site placement
of any proposed tower system.?? Similarly, prediction and evaluation of potential

8 Grogan, D. B. & Assoc., Inc. 2000. Hudson River Power Plants, Cooling
Water System Design Assessment. Technical Report prepared for ESSA
Technologies, Ltd., Richmond Hill, Ontario, Canada; included in Appendix F-1V of this
FEIS.

8 Maulbetsch, J. and K. Zammit, 2003. Cooling System Retrofit Costs.
Proceedings (in press), A Symposium on Cooling Water Intake Technologies to
Protect Aquatic Organisms. Washington, D. C., May 2003.

% Grogan, 2000; Maulbetsch, 2003; see also DEIS Section VIII and
appendices for basic descriptions and diagrams of cooling tower systems.

°1 Grogan, 2000.

92 Department Program Policy DEP 00-2, Assessing and Mitigating Visual
Impacts. July 31, 2000. www.dec.state.ny.us/website/dcs/policy/visual2000.pdf
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land resource impacts would require that proposed site placement and size of the
tower array, at least, be known.

A modification of generating station design that can be incorporated with new
construction or when an existing electric generating plant is “repowered”, that is,
has its core combustion and generating systems replaced, is combined-cycle
generation. In the most basic terms, a combined-cycle plant is designed to use
some of the waste heat from the initial combustion/generation process to power a
secondary turbine. Use of combined-cycle technology greatly reduces the amount of
waste heat which must be managed, thereby greatly reducing the total demand for
cooling and, thus, the size of the necessary cooling system.

Other approaches can also reduce water demand, usage or flow rates, which can
then result in reductions in entrainment, impingement, or both. Permanent,
structural measures, such as modified intake structures to reduce intake velocities,
are one example of this approach. In addition, management systems and seasonal
adjustments like the outage schedule employed for the HRSA plants can reduce
water withdrawn during critical seasons. Monitoring and verifying such systems can
require substantial recordkeeping by generators and agencies. There are also
potential conflicts resulting from outage requirements in a competitive market where
actual generating schedules are determined by the New York Independent System
Operator (NYISO). On the other hand, such systems may be more rapidly
implemented as they do not typically require major new infrastructure construction.

Structural protection can be added at intakes to reduce entrainment, impingement,
or both. Traveling screens, barrier nets, “aquatic filter barriers” (AFB) like the
Gunderboom® Marine Life Exclusion System™ (MLES™), and wedgewire intake
structures can all protect some or many life-stages from being trapped against or
entering into cooling water intake systems.®? Traveling screens are used at many
intakes to reduce the load of small solids entering and potentially damaging the
cooling system; in some cases, like at Indian Point, those screen systems have been
modified to incorporate “fish return” components.®* These screens are most
effective at reducing impingement of larger aquatic organisms but do very little to
reduce entrainment. Similarly, barrier nets are typically relatively coarse mesh (3 -
5 mm opening, or wider) and are more effective in reducing impingement than
entrainment. Barrier nets have been used in a range of fresh- and saltwater
systems in the United States.®> A fine-mesh barrier net (3 mm opening) has been
seasonally deployed at Bowline Point under the HRSA and subsequent Consent
Orders.

9 See also Responses to Comments, following, plus individual technology
assessments in App. xx - yy of this FEIS.

94 Radle and Calaban, 2003.

% Taft, E., T. Cook, J. Black, and N. Olken, 2003. Fish Protection
Technologies for Existing Cooling Water Intake Structures and Their Costs.
Proceedings (in press), A Symposium on Cooling Water Intake Technologies to
Protect Aquatic Organisms. Washington, D. C., May 2003.
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AFB’s are a variant on barrier nets. Instead of relatively coarse openings, AFB’s
have micropores which allow water passage but block most floating or suspended
organisms and objects. These micropores are sufficiently fine to act as a barrier to
many fish eggs and larvae as well as other floating and suspended aquatic
organisms. Depending on a facility’s intake configuration, an AFB can be installed as
an in-water, surface-to-bottom “curtain” surrounding an open-water intake, or as
panels running along a shoreline, parallel to river flow, to screen a shoreline intake.
The Department has monitored a series of deployments of a “curtain” installation of
the Gunderboom® MLES™ at the Lovett generating station, also on the Hudson
River, on the opposite shore and slightly downstream from Indian Point (Figure 2,
following this text section). In those deployments, the MLES™ showed effectiveness
approaching that of closed cycle cooling for reducing both entrainment and
impingement.’® Other researchers have identified “fouling” (clogging openings with
debris or organisms) as a concern with both barrier nets and AFB’s at other
locations,®” and shoreline or channel bottom modifications can be necessary for
deployment. Thus, again, site- and design-specific evaluations and impact
assessments must be made of any proposed installation of AFB or barrier net
system, and effectiveness monitoring should be required for some time after
installation.

Wedge-wire intake screens have also been shown to be very effective in reducing
impingement but variably successful in reducing entrainment.’”® Wedge-wire screens
essentially provide a filtering hood over an intake that both physically blocks many
organisms from entering the intake and reduces intake flow rates, by essentially
“spreading” the intake’s draw over a relatively large surface area. How effective a
specific wedge-wire screen installation will be in reducing entrainment depends on
the “slot” size of the screen and on the size distribution of potentially entrainable
aquatic organisms in that water body. Two millimeter (mm) slots, or openings
between metal parts to provide water passage, will generally block organisms 15
mm and larger; smaller slot openings will protect smaller organisms but also reduce
the flow rate through a given area of screen. Where water volume and flow rate
requirements of a generating facility plus the local populations of entrainable
organisms match the capabilities of the wedge-wire screen system, this can provide
an effective intake protection system, however, determining that match will require
detailed, site-specific analyses.

Behavioral and deterrent systems like acoustic deterrents have also shown promise
for reducing mortality of some species or classes of aquatic organisms in specific

% See reports in Department application file for the 2003 Lovett SPDES
renewal, Department # 3-3928-00010/00002 and 3-3928-00010/00045

%7 McLean, R. 2003. State of Maryland Perspectives on Cooling Water Intake
Technologies to Protect Aquatic Organisms; and Henderson, P., R. Seaby and R.
Somes. 2003. Filter Curtain Materials, Entrainment, Biofouling and Permeability.
Both in Proceedings (in press), A Symposium on Cooling Water Intake Technologies
to Protect Aquatic Organisms. Washington, D. C., May 2003.

% Taft, E., T. Cook, J. Black, and N. Olken. 2003. Fish Protection
Technologies for Existing Cooling Water Intakes and Their Costs. Proceedings (in
press), A Symposium on Cooling Water Intake Technologies to Protect Aquatic
Organisms. Washington, D. C., May 2003.
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situations. Most notably, sonic deterrent systems have been shown to be effective in
protecting adults of some herring species from impingement at intakes in Lake
Ontario, on the English Channel, and in Belgium.?® Key design criteria of these
deployed systems differ widely, including operating pitches, timing, and speaker
placement. Because there are still wide differences in designs and an apparently
narrow range of species susceptible to sonic deterrence, application at any of the
HRSA plants would require site and resource assessments to determine likelihood of
success as well as followup studies to monitor effectiveness. Other deterrent
technologies do not have sufficient performance records to be considered available
at this time.

The most promising BTA approach for the HRSA plants at this time appears to be
combinations of technologies, or technologies plus management systems, deployed
in such a manner as to provide increasingly effective aquatic resource protection.
This conclusion is consistent with that of other researchers working with cooling
water intakes at existing power stations.'®

Significantly for NYS, this approach of combined technologies would also be
consistent with the BTA determinations recently reached for several new or
repowered electric generating stations on the Hudson River and estuary system,
which have generating capacities similar to units at the HRSA facilities:

. Athens Generating Station (Athens), between Albany and Kingston;!°*
Bethlehem Energy Center (Bethlehem), slightly south of Albany;®?
Bowline 3, adjoining Bowline Point 1 and 2, West Haverstraw; !

Lovett Electric Generating Station, Stony Point;!*

Astoria Generating Company (Reliant/Astoria), Queens, New York
City(NYC); %

% Radle et al, 2003; Ross, Q. E., D. J. Dunning, J. K. Menezes, M. J. Kenna,
Jr. and G. Tiller. 1996. Reducing Impingement of Alewives with High-Frequency
Sound at a Power Plant Intake on Lake Ontario. North American Journal of Fisheries
Management, 16:548-559; Maes, J., A. Turnpenny, D. Lambert, J. Nedwell, A.
Parmentier and F. Ollevier. 2002. The Impact of Cooling Water Abstraction On Fish
At The Electrobel Power Plant Doel (Belgium) After Installation Of A Fish Guidance
Sound System. Journeew D’etude Du Cebedeau, Nov/Dec 2002. Pp. 75-78.

100 Taft et al, 2003; Maulbetsch et al, 2003.
101 Athens Interim Decision.
192 1n the Matter of The Applications for Clean Air Act Title IV and SPDES

permits by PSEG Power New York, Inc. (Bethlehem Energy Center), Interim Decision,
January 31, 2002.

193 In the Matter of the Application for a SPDES permit and Air Pollution
Control permits by Mirant Bowline, LLC. (Bowline 3 Decision), Decision, March 19,
2002.

104 Lovett Electric Generating Station, SPDES Permit (and supporting Fact
Sheets), DEC # 3-3928-00010/0002; NY-0005711; February 6, 2003.

195 In the Matter of the Application of Astoria Generating Company, L.P. for a
Certificate to Construct and Operate a 1,816 MW Electric Generating Plant pursuant
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. Astoria Energy (SCS/Astoria), Queens, NYC;'* and
. New York Power Authority (NYPA/Astoria), also in Queens, NYC.?’

Locations of these facilities are shown on Figures 2 and 3, following this section.

For the Athens project, a new plant employing combined-cycle technology, potential
impacts on aquatic resources were found to be a very compelling concern, and a dry
cooling system was determined to be BTA. At Bethlehem, a repowering
incorporating combined-cycle technology, third parties voiced strong concerns over
potential visibility of the taller structures required for a full dry cooling system as
opposed to wet or hybrid cooling tower systems, but significant numbers of species
and life stages susceptible to both entrainment and impingement were present at
the site. Thus, for that project, a plan was developed and approved to construct
hybrid cooling towers, install a wedgewire structure over the intake, and seasonally
deploy an MLES™ to further screen the intake during peak periods of potential
entrainment. The MLES™ installation at Bethlehem will be flat panels generally
paralleling the shoreline.

Bowline 3, a new combined-cycle plant, will use a combination of technologies
similar to that at Bethlehem. In addition, Bowline 3's sponsors propose to use
discharge water from Bowline 1 and 2, when available, instead of Hudson River
water for its cooling water source. This management strategy could further reduce
the amount of fresh river water required for the new generating plant. At the
Reliant/Astoria facility, a repowering project on the Queens side of the East River,
combined-cycle generation with hybrid towers plus intake protection will be
provided; the towers will use a reverse osmosis treatment system to minimize salt
drift impacts. The SCS/Astoria and NYPA/Astoria projects, both new plants
employing combined-cycle generation, will use dry cooling.

In each of these recent decisions, consistent with established law, the aquatic and
other natural resources present at and site-specific constraints of each project
factored into the individual BTA determination. Each BTA decision must also be
found to maximize fish protection while minimizing or avoiding other impacts "... to
the maximum extent practicable ...” to satisfy SEQR as well as CWA §316(b). These
decisions reiterate that each SPDES permit application involving a CWIS will present
an opportunity to make an independent BTA decision.'®® By their very nature, BTA
decisions are application-specific, based on site-specific characteristics rather than

to Article X of the Public Service Law (Reliant/Astoria Decision), Recommended
Decision, April 3, 2003.

19 In the Matter of an Application by Astoria Energy LLC for a Certificate to
Construct and Operate a 1000 MW Electric Generating Plant pursuant to Article X of
the Public Service Law (SCS/Astoria Decision), Order and Opinion Granting
Certificate, November 21, 2001.

197 In the Matter of an Application by the New York Power Authority for a
Certificate to Construct and Operate a 500 MW Electric Generating Plant pursuant to
Article X of the Public Service Law (NYPA/Astoria Decision), Recommended Decision,
December 17, 2001.

198 Athens Interim Decision, p.12.
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pre-established quantitative goals applicable to applications generally. This
appropriately addresses the unique physical and regulatory aspects of each site,
including issues that are land-based and water body-specific, as well as its particular

technological limitations or parameters.

Fig.3, facing page. Locations of Selected New and Existing Power Plants
on the Lower Hudson Estuary, Hudson River, NY.'%°

199 Scale reduced from original by about 55%.
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