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1. INTRODUCTION

INTRODUCTION

This Environmental Assessment (EA) addresses the issuance of an Incidental Take Permit
pursuant to Section 10 of the Endangered Species Act (ESA) for 'the incidental take of shortnose
sturgeon (Acipenser brevirostrum) resulting from the operation of cooling water systems at two
existing power plants, the Roseton and Danskammer Point power plants, located on the Hudson
River estuary (Estuary). Issuance of an incidental take permit is a Federal action subject to
consideration pursuant to the National Environmental Policy Act (NEPA) of 1969. The purpose
of NEPA is to promote the analysis and public disclosure of environmental issues surrounding
a proposed Federal action. The EA has been prepared to evaluate the potential significance of
the issuance of the requested incidental take permits. As part of its permit application, Central
Hudson Gas & Electric Corporation (CHGE) has prepared a Conservation Plan (ASA 2000) that
includes minimization, monitoring, and adaptive management strategies to ensure that the
continued operation of these two plants will not jeopardize the recovery of shortnose sturgeon
in the Hudson River.

On May 4, 1998, CHGE and other utilities on the Hudson River filed an application with NMFS
pursuant to section 10 of the ESA. Following receipt of that application, the N1v1FS has worked
closely with the CHGE to modify the initial permit application and on April 20, 2000, CHGE
submitted an application for the incidental take of shortnose sturgeon at the Roseton and
Danskammer Point Generating Stations. The N:MJ?S announced the receipt of that application
and the availability of a draft EA in the Federal Register on August 9, 2000, and requested
public comments through September 8, 2000. One comment was received from PACE
Environmental Litigation Clinic, Inc., on behalf of Riverkeeper, Inc.

Central Hudson Gas & Electric Corporation (CRGE) applied to the National Marine Fisheries
Service (NMFS) for an incidental take permit for the Hudson River distinct population segment
of shortnose sturgeon at the Roseton and Danskammer Point power plants on the Hudson River.
NNlFS staff worked with CHGE during the development of the application. During these
discussions, CRGE made N1v1FS staff aware that it was likely that the plants would be sold to
a new owner. Following submission of the application materials, CRGE notified NMFS that it
had entered into an agreement to sell Danskamrner and Roseton Power Plants to a different
company, Dynegy. The only commenter on the draft Conservation Plan (CP), Implementing
Agreement (IA) and Environmental Assessment (EA) also was aware of the sale and in fact
attached a copy of a press release from CRGE announcing the pending sale to Dynegy. The
parties plan to complete the sale by the end of the year. Nlv1FS has now been officially informed
by CHGB that the buyer has been identified. The new owner will be Dynegy Danskammer,

. L.L.C. and Dynegy Roseton, L.L.C. Both CHGE and Dynegy have requested that Dynegy be
added as a co-applicant and co-permittee in this permit issuance process, as provided for in
N:M:FS' regulations. As explained in correspondence from CRGB and Dynegy, Dynegy
Danskammer, L.L.c. and Dynegy Roseton, L.L.C. are willing to agree to all of the terms and



Roseton and Danskammer CP EA INTRODUCI'ION

conditions included in the Conservation Plan submitted by CHGE, the Implementing Agreement,
and Permit.

The Roseton and Danskarruner Point power plants are located along the Estuary approximately
65 miles upriver (River Mile 65) from the southern tip of Manhattan (Figure 1-1). Danskamrner
Point is owned by CHGE, whereas Roseton is jointly owned by CHGE, Con Edison, and
Niagara-Mohawk Power Corporation. Shortnose sturgeon, on rare occasion, have been collected
in the cooling water withdrawal systems of these existing power plants. These incidental
collections occur during the course of the intake operation permitted by the New York State
Department of Environmental Conservation (NYSDEC) as part of the State Pollution Discharge
Elimination System (SPDES). In addition, shortnose sturgeon have been occasionally collected
in biological monitoring programs which have been required by the NYSDEC as part of SPDES
permits for operation of these plants or by other agreements. The collection of shortnose
sturgeon under this biological monitoring program is considered in this assessment and is
addressed through an application for a Scientific Research Permit to cover these activities. This
EA also considers the potential cumulative impacts on shortnose sturgeon resulting from other
power plant cooling water withdrawals on the Hudson River estuary.

1.1 REGULATORY BACKGROUND

The ESA provides for a process to list fish, wildlife, and plant species as threatened or
endangered and provides for the protection and conservation of those listed species and their
habitat. The responsibility of administering the ESA is delegated to the U.S. Fish and Wildlife
Service (USFWS) for terrestrial and freshwater species and to the National Marine Fisheries
Service (NMFS) for most marine and anadromous species. One of the protections afforded to
endangered species under the ESA is the prohibition against "taking" of any listed species. In
Section 9 of the ESA, "take" is defined as "to harass, harm, pursue, hunt, shoot, wound, trap,
capture, or collect" or any attempt to do so.

Recognizing" that it was impracticable to prohibit the "taking" of all endangered or threatened
individuals, Congress, in 1982, added Section 10 to the ESA which allows for the "incidental
take" of these protected species by non-federal activities. Incidental take is defined by the ESA
as take that is "incidental to and not the purpose of, the carrying out of an otherwise lawful
activity." To provide for the regulation and control of these incidental takes, an "incidental take
permit" process was established under Section lO(a)(l)(B) of the ESA. This section allows both
USFWS and NNlFS to authorize the incidental take of endangered or threatened species provided
that the health and potential recovery of these protected species is not jeopardized. To provide
this assurance of protection, Section 10(a)(1)(B) calls for the preparation of Conservation Plans
for the potentially affected species. These Plans are to be developed cooperatively between the
permit requestor and the USFWS and/or NJvtFS and are to include detailed site-specific
conditions, including mitigation and monitoring, which will ensure the conservation, and aid in
the recovery, of the affected species.

NOVEMBER 2000
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1.2 ORGANIZATION OF DOCUMENT

INTRODUCTION

Following this introduction, Chapter 2 describes the proposed action and the power plants
associated with this action. Chapter 3 describes all alternatives considered under this
proposed action. Chapter 4 describes the affected environment and presents a summary of
key life history characteristics, distribution, and status of the shortnose sturgeon in the
Estuary. Finally, Chapter 5 assesses the environmental consequences of the proposed
activity, including the cumulative impacts of all known takes of shortnose sturgeon in the
Estuary. Chapter 6 includes a summary of the comments received and responses and Section
7 contains the Finding of No Significant Impacts (FONSI) and Chapter 8 lists those agencies
and individuals consulted as part of the preparation of this document.
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2. PROPOSED ACTION

PROPOSED ACTION

The proposed action considered under this EA is the issuance of a pennit for incidental take of
shortnose sturgeon through cooling water withdrawals at the Roseton and Danskammer Point
power plants that are currently operated by CRGE and will be operated by Dynegy Danskammer,
L.L.c. and Dynegy Roseton, L.L.C. after the sale of the plants is completed.

2.1 PURPOSE AND NEED

Incidental Take Permits, issued under Section 10 of the ESA, authorize the incidental take of
endangered species, such as shortnose sturgeon, when such takes will not jeopardize the
continued recovery of the endangered species of concern. The operation of the subject power
plants to produce electrical power entails the withdrawal of water from the Estuary. This activity
may result in collection of shortnose sturgeon. Take can be authorized under the ESA under
section 10 for non-federal actions and section 7 for actions that are conducted, authorized, or
funded by a federal agency. Initially discussions were held between NMFS and EPA to
determine if a section 7 consultation could be conducted on the issuance of a discharge permit
from EPA to the facilities. EPA's position was that there was no federal action as they had
previously delegated the discharge permit to the state. N1vlFS then approached NYSDEC to
determine if they would apply for a permit to cover a range of power projects on the river. When
that option was not pursued, the utilities contacted the NMFS to initiate the process to obtain
permits under section 10 of the ESA.

Roseton and Danskammer Point are important components of CRGE's overall system for
providing electrical power to consumers in New York State. In fact, these two plants represent
90 percent of CRGE's total generating capacity and their continued operation is critical to overall
system reliability. Owing to limited generating and transmission capacity, CRGE could find
itself unable to provide power to all of its customers during periods of peak demand and specific
transmission line operating scenarios should either plant not be in operation.

The production and high voltage transmission of electricity in New York is currently regulated
by the New York Independent System Operator (ISO). The ISO is required to commit generating
units so as to reliably serve the New York electrical load at the lowest total cost. Agreements
adopted with the ISO require CRGE to own or have contracts for generating capacity sufficient
to meet projected summer peak loads plus an additional 18 percent to account for unanticipated
events. If either plant were unable to operate, it is unlikely that CHG&E could meet these
requirements, especially during periods of peak demand when replacement power would be
unavailable. Thus, the continued operation of Roseton and Danskarnmer Point is critical to the
overall plan for a reliable power supply for New York State as a whole.

NOVEMBER 2000
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2.2 POWER PLANT DESCRIPTIONS

PROPOSED ACTION

While the focus of this EA is on two power plants, Roseton and Danskarnmer, information on
four other power plants located in the middle reaches of the Hudson River estuary is also
presented for purposes of assessing cumulative impacts.

2.2.1 Cooling Water System Operation

Water from the Estuary is supplied to the condenser cooling water and the service water systems
of the power plants. Service water systems cool plant components (e.g., bearings) that require
heat removal for proper functioning, provide water for washing the intake traveling screens, and
may also be used for supplemental fire protection purposes.

Each of the power plants employs a once-through condenser cooling water system in which water
is directly withdrawn from the Estuary, used for cooling purposes, and then returned directly to
the Estuary at a slightly elevated temperature. While the design of each cooling system varies
from plant to plant, all have similar basic components and functions. Water is withdrawn from
the Estuary through an intake structure that may be located at the shoreline or set back from the
shoreline in an intake canal. Typically, the cooling water first passes through trash racks that are
fixed, fence-like structures with slot-openings typically 2-3 inches wide. These trash racks
prevent large debris, such as logs and large ice floes, from entering the intake and damaging the
finer mesh traveling screens. The cooling water then flows into the intake forebay and through
vertically rotating traveling screens (Figure 2-1). These traveling screens prevent smaller
material such as leaves, aquatic vegetation, and fish from entering the plant's cooling water

; system. The traveling screens are rotated vertically and all collected materials are washed from
! the screen into a sluiceway. This material (including both debris and fish) then rapidly flows
f back to the Estuary along with the screen wash water. These screen washings are returned to the

Estuary well away approximately 200 to 1,000 ft. from the intake.

After passing through the traveling screens, the water is pushed by circulating water pumps
through the plant's cooling water system. Cooling water then passes through the condenser tubes
where it is used to condense steam for plant operations. This passage through the condensers
results in the heating of the water, typically in the range of 5° to 20DC above ambient water
temperatures. This heated water then enters a discharge pipe or canal and is returned to the
Estuary away from the plant's intake in order to minimize the potential for recirculation of heated
discharge water. Some of these power plants use a series of submerged portholes or diffusers
at the point of discharge to allow for rapid and efficient mixing of the heated water with the
receiving water. The operation of the cooling water systems at each power plant is regulated
under SPDES permits or other agreements. The sections below provide specific information on
the cooling water facilities at each power plant. Each section includes a brief description of the
location, design, and operation of the plant and its anticipated operation.

". ,
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2.2.2 Roseton Generating Station

PROPOSED ACTION

2-3

The Roseton Generating Station is located on the west shore of the Estuary at RM 66 and
approximately 4 mi north of the Newburgh-Beacon Bridge (Figure 1-1). The plant consists of
two fossil-fueled, steam electric units, having a combined net generating capacity rating of 1,248
MWe. This plant is jointly owned by CRGE, Can Edison, and Niagara-Mohawk Power
Corporation; however, all operations are directed by CRGE. Roseton Unit 1 began commercial
operation in December 1974 and Unit 2 in September 1974. Dynegy Roseton, L.L.C. will be the
new owner of the facility.

The Estuary in the vicinity of Roseton is about 4,000 ft wide and 50 ft deep on average. The
plant is located in the northern portion of an area known as Newburgh Bay that is up to 1 mi
wide just south of Roseton. Roseton is within the salt-intruded reach of the Estuary only when
the freshwater flow is low for extended time periods; salinity in the vicinity rarely exceeds 2 ppt
(approximately 1/15 seawater).

Roseton has a shoreline intake structure that is shared by both units (Figure 2-2). There are 12
openings or portals on the front face of the intake structure with bar or trash racks located
between the portals and the traveling screens. Of the eight traveling screens installed at the plant,
six are conventional vertical-rotating, single-entry, band-type screens flush mounted to face the
waterway and two are dual-flow (double entry/single exit), band-type screens mounted
perpendicular to the waterway. When only one unit is operating, one or two circulating water
pumps are typically used. When two units are operating, two, three, or four pumps are used
depending on ambient temperature. When both units are in operation, normally three circulating
water pumps will be operated for a combined flow of 561,000 gpm. From the condensers, the
combined cooling water is discharged into the Estuary perpendicular to the direction of river
flow through a submerged, multi-port, high-velocity diffuser at a distance of approximately 120
ft offshore.

In 1997, CHGE installed a low-capacity booster pump at the Roseton intake to provide service
water flow and fire protection to both generating units. This booster pump, which has a designed
capacity of approximately 12,000 to 14,000 gpm depending on tidal levels, permits Roseton to
shut down all circulating water pumps when both generating units are off line"

2.2.3 Danskammer Point Generating Station

The Danskarnmer Point Generating Station is located on the west shore of the Hudson River
estuary at RM 66, adjacent to and approximately 0.5 mi north of the Roseton Generating Station
(Figure 1-1). Estuary conditions in the vicinity of Danskammer Point are expected to be
identical to that described for Roseton. Danskarnmer Point began operation in 1951 and
presently consists of four fossil-fueled, steam electric units, having a net generating capacity
rating per unit ranging from 480 to 491 MWe. Dynegy Danskammer, L.L.c. will become the
new owner of the facility"

Each of the four units at the Danskammer Point Station has a separate once-through cooling
---~"·--~---"""~·""Vra:ter-·system"--COOllfigwaTer"lstransporteCiTo"lIfci"pHinn1IT6ugFranTrifiiKe-carfaTT6catea"a:I6ng"lTie"
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estuary shoreline north of the plant. This 450 ft long and 34 ft wide canal, which is protected by
a debris boom and trash rack at the estuary end, leads to a common intake bay from which water
is diverted into the individual cooling systems through a series of conventional vertical traveling
screens (Figure 2-3).

Units 1 and 2 each are equipped with two circulating water pumps. Each pump has a designed
pumping rate of 21,000 gpm. Unit 3 has two circulating water pumps, each with a designed
pumping rate of 41,000 gpm. Unit 4 has three circulating water pumps, each with a designed
pumping rate of 50,000 gpm, During the winter, one circulating water pump at each of Units 1,
2, and 3 and two circulating pumps at Unit 4 are operated for a combined flow of 183,000 gpm.
For normal operations during the summer, an additional pump per unit is also operated resulting

in a maximum combined flow of 316,000 gpm. From the condensers, cooling water is
discharged to the Estuary through three separate shoreline subsurface pipes on the south side of
the plant.

2.2.4 Other Power Plant Operation

In addition to the two power plants that are the focus of this EA, four other power plants are
located along the Mid-Hudson River estuary and utilize water from the estuary for cooling
purposes. A brief description of these plants is presented below. Details on plant operations and
cooling water intake design and operation are presented in the Conservation Plan.

Bowline Point

The Bowline Point Generating Station is located on the west bank of the Hudson River estuary
at RM 38 (Figure 1-1). The plant consists of two fossil-fueled, steam electric units, each having
a net generating capacity rating of 600 MWe for a total net generating capacity of 1,200 MWe.
Owned and operated by Southern Energy New York, Unit 1 began commercial operation in
September 1972 and Unit 2 in May 1974. Total maximum cooling water withdrawals at this
plant are approximately 514,000 gpm when both units are in operation.

Lovett

The Lovett Generating Station is located on the west bank of the Hudson River estuary at RM 42,
just north of Stony Point, New York (Figure 1-1). This plant consists of three fossil-fueled,
steam electric units, having net generating capacities ranging from 63 to 202 MWe for a total of
463 MWe for all units combined. Lovett operates as a baseline plant on a demand basis with
Units 3, 4, and 5 fully operational. Units 1 and 2 were retired in January 1996. Owned and
operated by Southern Energy New York, Unit 3 began commercial operation in March 1955,
Unit 4 in May 1966, and Unit 5 in April 1969. Total maximum cooling water withdrawals for
Units 3-5 are approximately 273,000 gpm when all three units are in operation.

Indian Point

The Indian Point Generating Station is located on the east shore of the Hudson River estuary at
________ ._..RM.4J_,_almo.s.t..dite.c.tLy..across.the.BstuaryfromLovettIfigure..l::l}._.The.SlatlO.ll-c.onsislH>iJ.br.e.e__~ _
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pressurized-water nuclear reactors. Unit 1, owned by Con Edison, began commercial operation
in August 1962 and was retired in 1974. Unit 2 (rated at 1,008 MWe), owned and operated by
Con Edison, and Unit 3 (rated at 1,034 MWe), owned and operated by New York Power
Authority (NYFA), have produced electricity. since June 1973 and August 1976, respectively.
Owing to different ownership, these two Units are considered separate power plants. Total

maximum cooling water withdrawals for both operating units at this generating station range
from approximately 1,000,000 gpm during winter to approximately 1,700,000 gpm during the
wanner months of the year.

NOVEMBER 2000 2-5
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3. ACTION ALTERNATIVES

ACTION ALTERNATIVES

As required under Section 102(2)(E) of NEPA and the National Oceanic and Atmospheric
Administration (NOAA)'s Procedures for Implementing NEPA (NOAA 1999), a variety of
reasonable alternatives for the proposed action must be considered under an EA. This
consideration must include the alternative preferred by those proposing the action as well as a
"no action" alternative that will serve as a baseline for comparison. Each of the alternatives
considered in this EA are discussed below. Also included is a description of other alternatives
that were considered and rejected as being either infeasible or providing little, if any, incremental
benefit to the shortnose sturgeon.

3.1 PREFERRED ALTERNATIVE1-IMPLEMENTATION OF CONSERVATION
PLAN

This alternative entails operation of the Roseton and Danskamrner Point power plants in
accordance with CHGE's Conservation Plan (ASA 2000). As noted in the November 17, 2000,
correspondence, Dynegy Danskammer, L.L.c. and Dynegy Roseton, L.L.c. have agreed to
fund and implmeent the Conservation Plan. The overall biological goal of-this Plan is to
minimize, to the maximum extent practicable, the collection of shortnose sturgeon by the cooling
water intake systems at the Roseton and Danskammer Point power plants and to ensure the
continued recovery of the shortnose sturgeon population in the Hudson River estuary. This Plan
includes specific mitigation and monitoring requirements .for both plants. The mitigation
activities also provide benefits to other species of fish in addition to shortnose sturgeon (CRGE
et al. 1999). In addition, the Conservation Plan also includes an adaptive management strategy
to address potential changed circumstances that can be identified. Each of these key Plan
components is described below.

3.1.1 Mitigation Measures

Mitigation of impacts of the proposed action under Section 10 permitting usually takes one or
more of the following forms:

• Avoiding the impact

• Minimizing the impact

• Rectifying the impact

• Reducing or eliminating the impact over time

• Compensating for the impact

To meet the mitigation requirements, the Conservation Plan includes programs that will
_____ .... ._~~ ....miJ)Jmiz~_th_e~p_oJ~.ntia,L(;:JH[a,i1}Jll~J1La,I}JUmpJng~m~I)LOLsJ19J::tJJ9S~_liXgr.g~OJLa,t.t.h~Js.Q~.~tQ.IL~.Q(L_
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Danskammer Point power plants to the extent practicable. Such minimization measures are
designed to insure that the operation of these two power plants will not appreciably reduce the
likelihood of the survival and recovery of shortnose sturgeon in the wild and are not likely to
likely jeopardize the continued existence, nor hinder the recovery, of shortnose sturgeon in the
Estuary.

Historically, CHGE implemented measures to protect fish species in the Estuary, including
requirements incorporated in existing SPDES permits issued by the NYSDEC. The SPDES
perrnits currently include provisions to minimize impacts of entrainment and impingement on
Hudson River fish populations, including shortnose sturgeon. These provisions include cooling
water flow reduction programs to reduce the number of organisms entrained and continuous
rotation of traveling screens to improve survival of organisms impinged on the intake screens.

CHGE / Dynegy Danskamrner, L.L.c. and Dynegy Roseton, L.L.c. will continue these programs
in accordance with the requirements set forth in the current SPDES permits for the Roseton and
Danskammer Point power plants. In addition, to recognize the possibility that in future SPDES
permits NYSDEC may no longer require cooling water flow restrictions, monitoring, or
mitigation consistent with current obligations, CHGE / Dynegy Danskammer, L.L.c. and Dynegy
Roseton, L.L.C has stated that it will consult with NMFS to determine whether such future
SPDES requirements are still adequately protective for shortnose sturgeon compared with the
corresponding practices of the existing SPDES permits. In the interim, CHGE I Dynegy
Danskammer, L.L.c. and Dynegy Roseton, L.L.C will continue existing mitigation measures.

The Roseton and Danskamrner Point minimization programs presented in the Conservation Plan
consist of the following:

(1) CHGE I Dynegy Danskammer, L.L.c. and Dynegy Roseton, L.L.C will assure thirty
"unit-days of outage" at Roseton between 15 May and 30 June of each year that may
be satisfied, at the discretion of CRGE I Dynegy Danskammer, L.L.C. and Dynegy
Roseton, L.L.C through any combination of outages, cross plant credits made
available, or cooling water flow reductions as described in Appendix B. In addition,
CRGE / Dynegy Danskammer, L.L.c. and Dynegy Roseton, L.L.C will use best
reasonable efforts to keep the volumes of cooling water drawn into the Roseton
power plant at the minimum required for the efficient operation of the plant. Such
volumes and average maximum river water temperature are approximated below:

Average Maximum River Volume of Cooling
Time Period Water Temperature Water Withdrawal
1 Jan-14 May 60"F 418,000 gpm

15 May-14 Jun 71"F 561,000 gpm
15 Jun-24 Sep 82"F 641,000 gpm
25 Sep-16 Oct 72°F 561,000 gpm
17 Oct-31 Dec 64"F 418,000 20m

NOVEMBER 2000 3-2
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When one unit at Roseton is out of service during the above time periods, the
approximated flow rates shall be 70 percent of those set forth above for the respective
period. Because the flow rate for any given period is dependent upon ambient river
water temperature, flow rates for precise periods cannot be specified. Also, the flow
rates may differ from those set forth in the chart because of the need to meet water
quality standards or other conditions of the SPDES permits.

Danskamrner Point will generally be operated with reduced cooling water flows of
220,000 gpm from 17 October through 14 May of each year. Throughout the rest of
the year, cooling water flows will be reduced when electrical loads permit.

(2) In addition, off-peak cycling of circulating water pumps will be used when feasible
at Roseton and Danskammer Point. The objective of this program is to reduce the
volume of cooling water withdrawal during off-peak periods (evenings andlor
weekends) when electrical loads are low, or when the units are not dispatched in the
NY-ISO energy market, therein reducing the number of organisms entrained through
the power plants. This supplemental flow reduction program is designed to reduce
cooling water flow beyond what is typically required for efficient plant operations.
The operating mode of circulating water pumps will be adjusted to (1) ensure
compliance with SPDES permit thermal effluent limitations, and (2) utilize threshold
generating unit output criteria for off-peak cycling of circulating water pumps.

(3) Roseton and Danskamrner Point intake screens and fish return systems will be
operated in continuous mode when circulating water pumps, which they serve, are
operational in order to minimize injury and mortality of fish returned to the Estu~.

3.1.2 Monitoring

Section 10(a)(2)(A) of the ESA requires that a Conservation Plan submitted as part of an
application for an incidental take permit include a monitoring program to assess the impact of
the action to the protected species. More specifically, the Habitat Conservation Plan Handbook
(USFWS and NMFS 1996) indicates that this monitoring should address three objectives:

• Periodic accounting of the take
• Species status in the project area
• Establish progress on fulfillment of mitigative requirements

In addition, specific targets or milestones should be established, to the extent practicable, which
will extend throughout the life of the Conservation Plan. These targets or milestones can be used
as trigger points for adaptive management options. The specific monitoring program developed
by CHGE / Dynegy Danskammer, L.L.C. and Dynegy Roseton, L.L.C to meet these objectives
is described below.
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First, the Conservation Plan provides for an annual count of the number of shortnose sturgeon
impinged at each facility based on sampling during one 24·hour period each week of operation.
Sampling protocols will include provisions for rapid sorting of each collection to ensure any
shortnose sturgeon are quickly recovered and returned to the Estuary with as little additional
stress as possible. The actual count of shortnose sturgeon collected as well as the length, weight,
condition, and disposition of each individual collected will be presented for each facility in a
quarterly report that will be submitted to N11FS within 1 month following completion of the
quarter.

CHGE / Dynegy Danskammer, L.L.C. and Dynegy Roseton, L.L.C will conduct this monitoring
as long as such monitoring is a requirement of the SPDES permit. The actual count of shortnose
sturgeon collected as well as the length, weight, condition, and disposition of each individual
collected will be presented for each facility in a quarterly report that will be submitted to NMFS
within 1 month following completion of the quarter. Based on the expectation that the studies
discussed in the Conservation Plan will also be part of the SPDES permit issued by NYSDEC
for each facility, any related correspondence will be provided to both NMFS and NYSDEC.
Should the SPDES permit for either facility no longer require routine impingement monitoring"
CHGE I Dynegy Danskammer, L.L.C. and Dynegy Roseton, L.L.C will, prior to ceasing such
monitoring, request a meeting with N1vIFS to discuss the need for future monitoring at either
Roseton or Danskammer Point. Monitoring changes will not be implemented until agreed to by
the NMFS.

Second, CHGE/ Dynegy Danskammer, L.L.C. andDynegy Roseton, L.L.C will conduct a mark
recapture study designed to estimate the population size of adult shortnose sturgeon in the
Estuary twice during the IS-year term of the permit (permit years 7 and 14). The results of this
study are expected to provide useful information on the long-term trends in the population of
adult shortnose sturgeon in the Estuary. The level of effort and general study methodology will
be similar to the recently completed study by Cornell University (Bain et al. 1998). CHGE I
Dynegy Danskammer, L.L.C. and Dynegy Roseton, L.L.C may, in its discretion, combine this
population study with any other studies, if appropriate, to maximize efficiencies towards
achieving desired monitoring goals. CHGE I Dynegy Danskammer, L.L.c. and Dynegy Roseton,
L.L.C will provide support funding up to a maximum of $200,000 for all such studies. CHGE
I Dynegy Danskammer, L.L.C. and Dynegy Roseton, L.L.C will provide NMFS with a study plan
at least 3 months prior to initiating the study and provide study results, along with the data
collected, no later than 3 months after completion of the study ..
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3.1.3 Changed Circumstances/Adaptive Management

ACTION ALTERNATIVES

Section lO(a)(2)(A) of the ESA and subsequent implementing agreements requires that a
Conservation Plan submitted as part of an application for an incidental take permit must include
procedures to deal with changed circumstances through adaptive management strategies.
"Changed circumstances" is defined as circumstances affecting a species or geographic area
covered by the Conservation Plan that can be reasonably anticipated by plan developers and the
USFWS or NMFS and planned for. An adaptive management strategy provides for changes in
the minimization, mitigation, and/or monitoring requirements of the Conservation Plan to
address the changed circumstances.

Three types of potential changed circumstances are addressed in the Conservation Plan as well
as CRGE I Dynegy Danskanuner, L.L.c. and Dynegy Roseton, L.L.C's adaptive management
approach, as described below.

(1) Listing or delisting of species potentially affected bv the operation of the Roseton or
Danskammer Point cooling water svstem. Should additional species be added to the
list of protected species under the ESA, CRGE II Dynegy Danskammer, L.L.C. and
Dynegy Roseton, L.L.C will then apply for an amendment to the Conservation Plan
to address the newly listed species. Should all species addressed in the Conservation
Plan become delisted for the Hudson River estuary, this permit would no longer be
valid or necessary. Continued monitoring and/or mitigation would be covered under
the SPDES permitting process managed by the NYSDEC.

(2) Biologically significant increases in the take of shortnose sture:eonat the Roseton or
Danskammer Point Generating Stations. Should the 5-year rolling average of the
estimated annual take of shortnose sturgeon exceed authorized take levels under the
Permit at either Roseton or Danskammer Point, CRGE I Dynegy Danskammer,
L.L.c. and Dynegy Roseton, L.L.C will meet with NMFS to discuss the increase in
take and to determine whether or not it poses a risk to the shortnose sturgeon
population. Should there be indications that these increases may jeopardize the
health, condition, or potential recovery of the shortnose sturgeon in the Estuary,
CHGEI Dynegy Danskammer, L.L.C. andDynegy Roseton,L.L.C and NMFS will
then work jointly to determine what additional mitigative measures can be reasonably
achieved to protect this species. Even if the increases are not at a level to pose
jeopardy, CRGE I Dynegy Danskammer, L.L.c. and Dynegy Roseton, L.L.C will
discuss and may voluntarily adopt appropriate mitigative measures.

(3) Biologically significant decrease in the population of shortnose sturgeon in the
Hudson River estuary. Should the shortnose sturgeon population substantially
decrease in the Hudson River estuary, then CRGE I Dynegy Danskarnmer, L.L.c. and
Dynegy Roseton, L.L.C will meet with NMFS to discuss whether or not currently
permitted takes are greater than can be sustained by the population. If there is clear
indication that such permitted takes are greater than can be sustained by the existing
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and NNIFS will work jointly to determine what additional mitigative measures can
be reasonably achieved to protect this species.

3.2 ALTERNATIVE 2 - ADDITION OF CLOSED-CYCLED COOLING

The existing cooling water systems are once-through, open-cycle cooling water systems, as
described previously in Chapter 2. Alternatively, heat from the condenser cooling water may be
transferred to the atmosphere using closed-cycle cooling systems, such as cooling ponds, spray
ponds, or various cooling tower technologies. In this alternative, the existing once-through
systems would be replaced with closed-cycle systems and the amount of cooling water
withdrawn from the Estuary would be reduced to less than 10percent of the once-through levels.

One commonly used method of closed-cycle cooling involves the use of cooling towers. Cooling
towers may be wet or dry, or a combination ("wet-dry") of the two, and use natural circulation
or mechanically impelled airflow to cool the water. With wet cooling towers, the majority of the
heat transfer from the water to the atmosphere occurs through evaporation. In dry towers, which
have no direct contact between the air and water, cooling occurs entirely through convection.
Wet towers may circulate air using natural drafts created by the warmed air or by mechanical
fans. Dry towers use only mechanical draft. In a few special situations, systems have been built
with both wet and dry cooling elements. The wet components provide the majority of the
cooling, while the dry components can be used in conjunction on occasions when atmospheric
conditions warrant. While the total number of organism entrained under closed-cycle operation
is likely to be comparable to the reduction in total cooling water flow C? 90 percent), all
organisms entrained will perish from the cooling tower process. On the other hand, significant
entrainment survival would be expected for relatively hardy species like shortnose sturgeon
under once-through operation. Thus, reductions in the number of organisms lost attributable to
installation of cooling towers is likely to be considerably less than the reduction in the number
of organisms entrained.

Use of evaporative cooling has potentially significant impacts for the Hudson River valley from
formation of fogging or icing from the cooling tower plume drift. Therefore, the alternative of
wet-dry towers is the cooling tower alternative considered as most appropriate for the two power
plants considered herein. Wet-dry towers combine evaporative and convective cooling to allow
the higher efficiency of evaporative cooling, while reducing some of its environmental impacts.
The formation of plumes and the associated icing and fogging events can be reduced, but usually
not eliminated. Visual impacts due to the structures, evaporation, drift, blow down, sludge
formation, and noise would remain essentially like those of the associated wet tower component.

Since the plume produced by wet towers occurs when the moisture content of the air above the
cooling tower exceeds the saturation level for the air temperature, two mechanisms may be
invoked to reduce the frequency of plume formation. The amount of moisture transferred to the
air can be reduced, and the temperature of the air can be increased. Incorporating a dry heat
transfer section into a mechanical cooling tower can accomplish both. A dry section in a wet
tower, by providing a stream of relatively wann dry air to be mixed with the air from the wet

-- -----·-·----·-·..----Seet1:on-s;~can_redtlce_the_tendency_for-droplet-fonnati'on:---However,·theS'e·-secti·ons-are·'Space·~ -----~-..----
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consuming, costly, and can impose significant efficiency penalties when applied to existing
facilities.

Installation of cooling towers would have substantial detrimental environmental effects in other
areas. These are detailed below:

L Even with the selection of wet/dry mechanical towers, the aesthetic impacts would
be substantial. At Roseton, 50 to 60-ft~high structures, hundreds of feet in length
would be placed along or near the shore, much of which is currently open space. On
some occasions plumes of vapor would extend hundreds of feet into the air and be
visible from many miles away from the stations. Significant view sheds around each
of toe power plants in the Hudson Valley that would be affected.

2. Sufficient utility-owned land does not exist for the installation of cooling towers at
Danskammer Point. For installation of cooling towers, adjacent properties would
have to be acquired through condemnation, a process that is time consuming and
costly.

3. Both power plants would experience substantial reductions in efficiency and de
ratings due to increased turbine backpressure and auxiliary power loads. This would
reduce the output of the plants without reducing fuel consumption, 'emissions or other
related impacts at Roseton and Danskammer Point. Replacement of the generation
lost from Roseton alone due to the retrofitting would cost approximately $3,000,000
annually. At least part of this lost generation would be made up at other power plants
with the consequent impacts occurring there. If new sources were required, the
impacts could include land and habitat disturbance, visual impacts, and the other
effects of construction of a medium-sized power plant. .

4. Most of the cooling provided by the cooling towers is produced by evaporation of
water. The resulting drift, consisting of small airborne droplets of cooling water,
would be continuously emitted into the ambient air. These droplets contain salts and
chemicals present in the cooling tower wate~. Pollutants in the Hudson River intake
water would be carried through and concentrated in the cooling tower and a portion
of them would be dispersed into the ambient air with the drift. The drift would
eventually reach the ground and contribute to ground level pollution. The drift rate
in modern, well designed and maintained, cooling towers is on the order of 0.001 to
0.002 percent of the total flow rate. These rates would lead to deposits of salts that
may be harmful to hemlocks in the region. Although wet/dry cooling towers were
selected to minimize fogging and icing, some icing and fogging would occur
downwind of the cooling towers during certain atmospheric conditions.

3-7

5. Cooling towers generate noise from their fans, as well as from the water that splashes
through the tower. To reduce the noise emitted by the tower, low-speed, quiet fans
would be used and the towers would be equipped with inlet air baffles and splash
~h.ield§. The_g!aip1e~Leffe9.Lofthese IK()visiOll~.woulq be_!bat.Jb~..Iloi.s_e_le.y_el.a.t400 ._..__
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ft from the towers would be expected not to exceed 50 dBA. More typically, noise
levels of 65 dBA could be achieved with the low speed fans and high quality fan
drives.

6. Blowdown discharge contains concentrated levels of salts and chemicals present in
the makeup water, as well as chemicals added to prevent fouling.

7. Sludge would develop in the basin from silt and heavier suspended solids in the
makeup. The sludge would have to be properly managed and the cost of testing,
removal, and proper disposal could be substantial.

8. In order to install cooling towers at Danskammer Point, large tracts of land would
have to be cleared of vegetation and large quantities of rock would have to be
excavated and most of it would have to be disposed of. The site clearing, excavation,
transportation of surplus material, and its disposal would impact the area with
significant increases in noise, vehicular traffic, dust, and the potential spillage of
earth and rock on the roads.

The total present value (1999) of retrofitting wet/dry-cooling towers at Roseton is $112 million
not including costs for annual operation ($700-800 thousand) or replacement power ($3 million
annually). Costs could be substantially higher if the tie-in periods are longer than those used for
estimating purposes. Construction of similar cooling towers at Danskammer Point appears
impractical due to the lack of sufficient property.

Although costly and presenting other environmental impacts, cooling towers were considered
as a possible alternative for the operation of Roseton and Danskammer Point to reduce the take
of shortnose sturgeon. Under an assumption of 80 percent entrainment survival for shortnose
sturgeon under once through cooling, a 90 percent reduction in cooling water flow through
installation of cooling towers would result in a 50 percent reduction in the lethal take of
shortnose sturgeon.

3.3 ALTERNATIVE 3 - NO ACTION

Under this alternative, the NNfFS would not issue a Section lO(a)(l)(B) permit for the incidental
take of shortnose sturgeon by the operation of the two power plants and, consequently,
implementation of species protection and minimization measures under the RCP would not be
assured. Consideration of this alternative is specifically required by the Habitat Conservation

Plan Handbook (USFWS and NMFS 1996).
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3.4 OTHER ALTERNATIVES CONSIDERED

ACTION ALTERNATIVES

,
, Several categories of alternatives have been evaluated for the Plan. Alternative means of
utilizing the existing once-through cooling water systems are discussed under the heading of
"3.4.1 Alternative Cooling Water Flows." Potentially applicable alternative technologies that
entail replacement of the existing once-through cooling water systems with closed-cycle
technologies are discussed under the heading of "3.4.2 Cooling Ponds/Spray Ponds." Alternative
screening technologies are discussed under the heading of "3.4.3 Screening Alternatives,"
followed by a discussion of "3.4.4 Behavioral Barriers." In addition, the potential applicability
of "District Heating and Cooling" is discussed in Section 3.4.5 and the potential for "Importation
of Power" is discussed in Section 3.4.6.

3.4.1 Alternative Cooling Water Flows

In concept, it might be possible to "target" reductions in water withdrawal rates in an effort to
reduce the entrainment or impingement of shortnose sturgeon, if the occurrence of entrainment
or impingement events could be predicted.' Even after adjusting the occurrences of impingement
at the two power plants to account for periods not sampled, the actual impingement of a
shortnose sturgeon is a relatively rare event that occurs without evident daily or seasonal pattern.
The discussion of cumulative impacts on shortnose sturgeon suggest that the few, rare
impingement events that do occur are not negatively impacting the recovery of the species. The
occurrence of entrainment events is of even lower frequency. In addition, each of the power
plants has, in the past, minimized its water withdrawals to those necessary for efficient operation
of the plant and these practices are expected to continue in the future. Further water withdrawal
restrictions would not produce discernible benefits to the species and would have adverse
economic impacts to the power plants. Accordingly, this alternative was eliminated from further
consideration in this EA.

3.4.2 CoolingPonds/Spray Ponds

Cooling ponds must have a surface area large enough for sufficient heat exchange by evaporation
and contact between water and air. The relatively smooth surface of ponds creates an inefficient
contact between the air and water, so large surface areas are required. For generating stations
the size of those on the Estuary, hundreds to thousands of acres of ponds would be required.
Sufficient lands are not available for consideration of this technology.

Spray heads are among the most effective techniques to enhance the efficiencies of cooling
ponds. Water is drawn from the ponds, ejected into the air through spray heads, and allowed to
splash back into the ponds. The droplets formed by the spray heads have large surface-to-volume
ratios so evaporative cooling takes place efficiently as they travel through the air. The splashing
back onto the pond surface further increases the amount of liquid surface in contact with the air.
These efficiencies come with the increased costs of equipment and energy for pumping. Spray
ponds for power plants the size of those on the Hudson River estuary would have to range from
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35 to 100 acres which exceeds the land available for such purposes at the plant sites.
Consequently, this alternative was eliminated from further consideration in this EA.

3.4.3 Screening Alternatives

.3.4.3.1 Fine-Mesh Screens

This alternative entails installation of screens with finer mesh than those presently deployed at
the cooling water intake of each power plant. Conventional traveling screens, such as those used
at Roseton and Danskammer Point, are constructed of wire mesh with 3/8 inch (9.5 mm)
openings. The 2 dual-flow screens installed at Roseton are constructed of wire mesh with 14 x
Y2 inch (6.4 x 12.7 mm) openings. Fine mesh screens considered under this alternative are
typically constructed of wire mesh with 1/8 inch (3 mm) or smaller openings. These fine mesh
screens can prevent fish eggs and larvae from entering a plant's cooling water system. However,
the organisms excluded from entrainment end up being impinged upon the intake screens.
Consequently, evaluation of this alternative involves a careful balancing of existing entrainment
survival with potential impingement survival of normally entrained egg and larval stages.

The results of post-entrainment and post-impingement survival testing and evaluation of the
influence of screen mesh size have been variable. Laboratory studies have found that post
impingement survival of larval and early juvenile fish is species specific, with some species
exhibiting high mortality while other species experience relatively high survival regardless of
screen mesh size or velocity (Edwards et al. 1981; Taft et at. 1981; McLaren and Tuttle 1999).

Survival is likely to be high for those impinged on conventional mesh screens, due to the belief
that shortnose sturgeon are relatively hardy and resistant to physical stresses similar to those
encountered in power plant impingement (Bain 1999, personal communication; O'Herron 1999,
personal communication; Kynard 1999, personal communication). Thus, there appear to be no
benefits to any shortnose sturgeon impinged. Further, as few shortnose sturgeon larvae are
entrained and those that are likely experience high survival, it also appears that the potential
benefits of this intake technology for shortnose sturgeon entrainment are also minimal.

In addition, significant engineering uncertainties associated with this technology would need to
be overcome. For example, fine-mesh screens generate higher head losses for a given flow
compared to screens equipped with larger sized mesh. This results from the lower percentage
of open area of the mesh, which in tum creates higher through-screen flow velocities. The
increased hydraulic losses associated with fine-mesh screening material places greater demands
on the screen support structural components, mechanical components, and spray wash systems
compared to conventional size mesh. Existing screen technology cannot meet these demands
with acceptable reliability (Envirex 1993). Thus, more detailed engineering studies would be
required prior to development of a full-scale screen system design that would be capable of
operating reliably when outfitted with fine-mesh ..
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In addition, installation of fine-mesh screens would significantly increase debris loading, with
plant operational and biological implications. Fish larvae post-impingement survival on fine
mesh screens is directly related to debris (quantity and type), with lower survival during high
debris periods (Fletcher 1990), From an operational standpoint, the increased debris loading
associated with fine-mesh screens could reduce plant efficiency and reliability by requiring
stepped-Upscreen cleaning and maintenance and by degrading condenser performance if screens
had to be taken out of service and the associated pumps shut down,

Until further studies have been completed, cost estimates cannot be reliably developed for this
alternative. However, installation would require substantial intake modifications and thus is
likely to be quite expensive. Based on engineering difficulties, potential high cost, and the lack
of any identifiable environmental benefit with respect to shortnose sturgeon, this alternative was
excluded from further consideration.

3.4.3.2 Barrier Nets

Barrier nets represent a physical exclusion system that prevents aquatic organisms from being
exposed to either entrainment or impingement. Barrier nets have been determined to be effective
at several locations, with successful deployment dependent on site conditions and facility
operating conditions. For example, a seasonally deployed barrier net (9.5-rnm mesh) has been
shown to provide substantial and efficient impingement control at Bowline Point (Hutchison and
Matousek 1988; NAI 1997). In addition, a fine-mesh barrier net ('.'Gunderboom") is being tested
at Lovett. Preliminary results show this system has some promise to reduce the entrainment of
fish eggs and larvae if it can be successfully deployed. While a larger mesh barrier net offers the
potential for reducing impingement of shortnose sturgeon, there is little if any additional benefit
of going to a fine-mesh net to reduce entrainment as entrainment of shortnose sturgeon larvae
appears to be minimal. Thus, this evaluation focuses on potential installation of a barrier net,
similar to that found at Bowline Point, Roseton and Danskarnmer Point. As this technology can
provide environmental benefits when successfully deployed, the evaluation of this alternative
focuses on site-specific engineering considerations for deployment.

Factors to be considered in determining whether a barrier net can be successfully deployed at a
site include water velocity (plant-induced and tidal currents), debris-loading potential (clogging
and biofouling), bottom type, and water depth. A barrier net is best deployed in low velocity
areas where a complete seal can be maintained. Theoretically, low approach velocities lower the
risks of fish being impinged in the net and rapid clogging of the net by entrained debris (Michaud
1991)_ Thus, data on environmental conditions (storms, and wave or tidal variability) are
necessary to properly design and determine the best deployment technique: Debris loading and
biofouling must remain at a minimum to maintain the net's filtering capacity and site-specific
conditions, such as bottom sediment type, impact on recreational or commercial boat traffic, and
potential storm damage, should be considered.

At both power plants, barrier nets would be required to withstand tidal currents of 60-65 em/sec.
Seasonal debris loading would be the most significant deterrent to the use of a barrier net at
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especially leaf litter and marsh grasses, are present in the Estuary. These materials could clog a
barrier net; if exposed to strong tidal currents, a barrier net could be torn free from its anchor
points. It is currently considered impractical to install a barrier net at Roseton or Danskammer
Point due to the proximal positioning of water intakes to strong tidal currents, the water depth
(30-40 ft near shore), the proximity of the main river channels, the seasonally high debris and
sediment loading, and presence of structures located offshore of the intake at some of the
facilities. It is for this reason that barrier nets were eliminated from further consideration as
being impractical at either Roseton or Danskammer Point.

3.4.3.3 Cylindrical Wedge-Wire Screens

Cylindrical wedge-wire screens are essentially arrays of large diameter pipes with small
perforations through which water can be withdrawn. The size (number, length and arrangement
of the pipes) of the array depends upon the volume of water required and the desired velocity of
the water entering the perforations. These screens have some potential to reduce entrainment,
as well as impingement, at water intakes (SAIC 1994).

Cylindrical wedge-wire screening systems are generally designed to provide sufficient surface
area to accommodate the required flow volumes at through-slot velocities of 0.5 fps (15 ern/sec)
or less. The velocity of water approaching-the slots declines rapidly with increasing distance
from the screen and becomes negligible at several inches from the surface (SAle 1994). These
low approach velocities apparently are largely responsible for enabling even some weakly
swimming organisms to avoid entrainment and impingement. Other parameters, which
apparently influence the effectiveness of these systems, are the size of the slots, the orientation
of the cylinders relative to the direction of the ambient currents, and the relative velocities of the
through-slot and ambient currents.

Clogging of the perforations and a consequent loss of flow is a concern with these systems.
Installation of fine-mesh cylindrical screens is limited at offshore marine locations because of
the propensity for clogging by marine growth and debris and the difficulty of providing an
effective cleaning mechanism at such locations. Where screens can be located close to shore,
air backwash systems may be used to remove debris. In these systems, a large volume of air
under high pressure (100 psi) is discharged periodically into the interior of each screen. The
bursts of air remove debris accumulated on the outer surface. However, the airbursts may not
effectively remove biological growth, debris accumulation on the inner surface, or fine materials
wrapped around the screen mesh. Mechanical or even hand cleaning may be required. The
frequency of cleaning must be evaluated site-specifically before an appropriate system can be
designed. Under some conditions frazil ice must also be considered a potential source of flow
interruptions. Frazil ice may form very rapidly during cold, clear, windy nights in water bodies
with no ice cover. Wedge wire screens with small slot dimensions are particularly vulnerable.

To date, the application of cylindrical wedge-wire screens at power plants is primarily limited to
relatively low flows such asfor makeup water for a closed-cycle cooling system. Installation of large
scale systems, as would be required at Roseton and Danskammer Point, would face significant
potential difficulties including permitting, reliability and maintenance issues, and cost. At the same
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for shortnase sturgeon. It is for these reasons that this intake alternative was excluded from further
consideration with regard to shortnose sturgeon protection.

3.4.4 Behavioral Barriers

Behavioral devices produce a controlled stimulus that attracts or repels aquatic organisms.
Behavioral system controlled stimuli include: visual stimulus (underwater strobe light, mercury
vapor lights); acoustic or sound stimulus (pneumatic device, acoustic transducer); physical
stimulus (electricity); anclJor combinations (acoustic-electric fence). Typically, these behavioral
systems include use of electrical barriers, air bubble curtains, hanging chains, underwater strobe
lights, mercury lights, incandescent lights, water jet curtains, and sound (LMS 1988, 1992;
SWEC 1986, 1994).

Since behavioral systems are relatively inexpensive compared to physical exclusion
systems/structures and offer a low maintenance technique to mitigate plant operational impacts,
a great deal of effort has gone into their evaluation. Behavioral systems including electric
barriers, pneumatic guns, air bubble curtains, water jets, and chemical barriers have not proven
effective at consistently modifying fish behavior to result in installation at intake structures. In
addition, the behavioral systems that do result in positive behavior modifications have been
found to be limited with respect to the species influenced or in some aspect of application, such
as time of day. Of the behavioral systems evaluated, only lights and underwater sound have
positively demonstrated acceptable levels of behavior.

At hydroelectric facilities, lights have been shown to be effective at minimizing turbine
entrainment by directing the fish to a nearby bypass structure. However, special studies
conducted at cooling water intakes on Lake Ontario and on the Estuary at Roseton revealed no
significant exclusion potential from underwater strobe lights for any species of fish tested at
either location. Thus, it appears that their use to reduce entrainment or impingement losses at
conventional cooling water intakes is unproven.

Mechanically produced low-frequency sound has been evaluated as a technique to reduce
impingement of fish at a variety of power plants, including Roseton on the Estuary. No
consistent deterrent capability was determined for the mechanical devices. The low effectiveness
determined for the devices coupled with mechanical reliability problems, especially in the turbid
Estuary, did not indicate that this type of device would be an effective deterrent at limiting
impingement at cooling water intake structures.

While electronically produced low frequency sound elicited a strong avoidance response in some
species of fish during at least part of the day, tests at actual cooling water intakes have not
resulted in acceptable effectiveness levels to indicate installation. High frequency sound
produced by electronic systems has been tested on a variety of fish species. Results of these tests
indicate that the sound system was effective at keeping two species of hening, alewife and
blueback herring, away from an intake structure in Lake Ontario, with an effective exclusion
range exceeding 80 m. The sound system resulted in significant reductions in impingement at
that ·stailoiL"--------··-- -..--.--.....--.------------...--...--.------....---.-.
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Based on these results, it appears that high-frequency sound generated by acoustic deterrent
systems is effective at limiting impingement of some herring species (alewife, blueback
herring); however, neither low- nor high-frequency sound systems have been shown to be
effective at limiting impingement of any other fish species. No data presently exist to determine
the effectiveness of such systems for shortnose sturgeon. This alternative was eliminated from
further consideration for shortnose sturgeon as part of this EA.

3.4.5 District Heating And Cooling

This alternative entails use of steam from generating stations as a source of steam for heating
and/or cooling systems in the areas surrounding the stations. If sufficient heat could be extracted
due to this process, then, presumably, less cooling water would be needed, resulting in reduced
volumetric requirements for cooling water. However, due to the fact that the steam for district
heating and cooling would have to be taken from a point in the Rankine cycle where the energy
content of the stearn is still relatively high, the extraction point would be prior to the point where
the steam enters the turbine. Thus, shunting the steam to a district heating system would not
capture waste heat that would otherwise have been transferred to the Estuary, but instead would
use heat energy that otherwise would have been used to generate electricity. Unless the steam
sent to the district heating/cooling system replaces energy that would have been supplied through
electricity, this alternative would not reduce the need for generation from these facilities and
even the very modest reductions in the amount of heat they put into the estuary would not be
realized. Additionally, the cost of implementing district heating and cooling would be very high,
especially given the insignificant reduction in waste heat that could be achieved. For these
reasons, this alternative was excluded from further consideration in this EA.

3.4.6 Importation Of Power

Importation of power is a component of the proposed action and of the alternatives considered
because service area power needs must be accommodated in all cases. Regional power shortfalls
caused by outages and flow reductions at either Roseton or Danskammer Point must be
compensated for by power production elsewhere. Any increases in the importation of power
could have significant consequences in system reliability and cost for the electric consumer.

A corollary to importation of power is export of environmental impacts. The identity and extent
of those impacts cannot be defined without knowledge of the source of the imported power and
the focus of environmental impact. As the source of imported power is variable, so are the
location and extent of impacts associated with it; however, to the extent that imported power
would be generated at power plants with once-through cooling, there could be incremental
impingement, entrainment, and thermal plume impacts at those facilities. The impacts that
accrue to the locations where replacement power is produced cannot be identified or evaluated.

Given that the annual take of shortnose sturgeon that might be reduced through importation of
power is very small and substantial uncertainties exist associated with system reliability and
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4. AFFECTED ENVIRONMENT

4.1 GENERAL OVERVIEW

The Estuary consists of all of the tidally influenced Hudson River, extending from the southern
tip of Manhattan north about 154 miles to the dam at Troy, including a modest amount of
adjacent wetlands and the tidal portions of a number of small tributaries. The Estuary contains
a wide variety of habitats. It is an open-ended system that interacts with both the coastal marine
habitat and the freshwater habitat in tributary streams and ponded waters lying above the tide
line. The physical and water quality attributes that result from the interplay of ocean tides and
freshwater runoff influence the abundance and distribution of organisms residing in the Estuary
biological community. This section summarizes these physicochemical attributes and the
community composition and energy structures of the Estuary. It provides the ecological context
for understanding the potential for power plant and monitoring program effects on the shortnose
sturgeon population.

4.I.1 GeographylPhysiography

The 315-mile-Iong Hudson River originates at Lake Tear-of-the-Clouds on the southwest slope of
Mt. Marcy in the Adirondack Mountains. From its source the river flows approximately 160 miles
in a south-southeast direction to its confluence with the Mohawk River. Two miles further
downriver is the Federal Darn at Troy (River Mile 154), which creates a physical barrier between
the upper and lower Hudson River. The Federal Damprevents any tidal influence or fluctuations
in the upper basin and marks the upper limit of the Estuary.

The Hudson River estuary, which is the focus of this EA, commences below the junction of the
Mohawk and upper Hudson Rivers at Troy above Green Island and flows south to its discharge into
New York Bay. This entire section of the river is tidal. Not including the upper Hudson and
Mohawk River basins, the lower Hudson basin drains an area of approximately 5,277 square miles
and is essentially a flooded valley with very little gradient. Over its 152-mile course below the darn
to its mouth, the Estuary drops approximately 5 ft, or an average of 0.4 in. per mile.

The physiographic features of the Hudson River Valley were shaped by the geologic forces of the
last ice age. As a result, the entire watershed is covered with a layer of glacial drift. As the glacier
receded and the developing Great Lakes opened up, various outlets for the lakes were formed; the
Mohawk-Hudson Valley was the eastern outlet (Flint 1957; Clayton 1967). Glaciation deepened
the channel of the Estuary through the Hudson Highlands. The channel above and below the
Highlands was not excavated as deeply, but was still partially filled with drift materials as the
glacier receded. The clay and other fine sediments in the glacial drift covering the region still
contribute much suspended material to its streams.

The Hudson River watershed comprises a diverse set of topographic' features that influence the
Estuary. Within the basin, 48 percent of the terrain is mountainous, 2 percent is lakes and water
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part of the watershed «1 percent) are the low, but rugged, Highlands across the lower Hudson
River. Elevations range from 1,200 to 1,400 ft. Although relief is commonly from 500--800 ft,
where the Hudson River cuts through the Highlands at sea level, relief can reach >1,000 ft.

4.1.2 Human Use

Human settlement of the Hudson-Mohawk River basin began approximately 11,000 years ago,
shortly after the retreat of the Wisconsin stage ice sheet. During the Woodland Stage, 60,000
70,000 people from at least five major Indian groups occupiedthe area (Salwen 1976). European
colonizationof the valleyfollowed swiftly afterHenryHudson's initial explorationsin 1609. By
1626, Dutch colonists were sending furs and samples of grain back to the Netherlands. The

'HudsonValley wassuccessfully settled because of its suitability forcrops and agricultural practices
familiar to the Dutch colonists (Meinig 1966). From 1664 until the time of the American
Revolution, the areawascontrolled largely by the British. By 1775,the entire Hudson Valley from
New YorkCity to GlensFalls and the MohawkValley west to Amsterdam were considered settled
(Meinig 1966).

The development of steam-powered travel, canal waterways, and railways in the early 1800s
permitted increased settlement in the Mohawk Valley. The Erie and Champlain canal systems
and the MohawkandHudson railroadwere the initial transportation penetrationsbeyondAlbany.
As settlement of the upper reaches of the watershedincreased, industrialization also increased.
By 1910, there were approximately 1 million inhabitants in the 10 counties along the lower
Hudson from Albanysouth, not including New York City. From 1910 to 1940, the population
in the lower Hudson River basin expanded rapidly, to 8.9 million (including New York City).
Most of the increase occurred in New York City and the counties of Rockland and Westchester.
In the 1940s, growth was relatively uniform along the river, ranging from 6 to 10percent for the
decade. After 1950, the New York City population remained nearly constant, while the mid
Hudson and lower counties began a period of rapid growth that continues today.

Prior to the 1900s, the dominant industries were those of the primary sector (i.e., agriculture,
forestry, fishing, and mining). Thesegave wayduringthe early partof the centuryto a progressive
increase in the secondary sector (i.e., manufacturing industries such as food products, textiles,
apparel, pulpand paper, chemicals, leather, stone, metal, machinery, and transportation equipment).
This stagepeakedin the 1950s and 1960s. Since 1985, manufacturing has declinedin seven of the
nine counties in the lower Hudson Valley (Ivlid-Hudson Patterns for Progress 1992). In contrast,
service industries, such as transportation, communication, public utilities, wholesale and retail
trades, finance, insurance and real estate, repair, and others, have increased in all nine counties.

The HudsonRiver is used as a sourceof potablewater, for wastedisposal, transportation, andfor
cooling by industryand municipalities. Six municipalities currently use the lower Hudson River
as a source of potable water. Rohman et al: (1987) identified 183separateindustrial andmunicipal
discharges to the Hudson andMohawkRivers. The greatest numberof users were in the chemical
industry, followed by the oil industry, paper and textile manufacturers, sand, gravel, and rock
processors, power plants, and cement companies. Approximately 20 publicly owned treatment
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wastes receive primary and secondary treatment. A relatively small amount of sewage is attributed
to discharges from pleasure boats.

4.2 SUMMARY OF PHYSICAL CHARACTERISTICS

4.2.1 Basin Morphometry

The lower Hudson River estuary is 152 miles long from the Battery to Troy Dam. For ease of
discussion the Estuary can be divided into five broad segments with similar morphometry (CHGE
et al. 1999). Thefirst segment extends from RM 152 toRM 94andincludes theregions of Albany,
Catskill, and Saugerties. This 59-mile reach of river is narrow and has extensive shoals and 29
tributaries. The slope of the river bottom is also greatest in this section of the lower Estuary, which
means that current velocities are generally greater in this segment than in other segments.

The.second segment extends from RM 93 to RM 56 and includes the regions of Kingston, Hyde
Park, Poughkeepsie, and CornwalL This reach contains a series of progressively deeper (going
downriver) basins. Although this reach is about two-thirds the length of the uppermost segment,
its volume is more than 1.5 times that of the uppermost segment. This is the result of the
constriction formed by the Catskill Mountains to the west and the Taconic Mountains to the east
that caused the glaciers to cut more deeply into the floor of the Hudson River Valley as they passed
through the segment. Shallow shoreline and shoal areas are common only in the southernmost end
of the reach.

The third segment of the Estuary extends from RM 55 to RM: 39 and includes several prominent
points where the river bends sharply. The Hudson Highlands forced the glaciers through a narrow
and tortuous path in this reach and they cut deeply into the valley floor. This is the deepest and
most turbulent section of the river, greatly feared by the captains of sailing ships during colonial
times. The river narrows abruptly, bends sharply, and increases dramatically in depth to over 150
ft. At the lower end of this segment, between RM 45 and RM 38, a series of progressively
shallower gouges in the bedrock gives the river bottom a slanted corrugated form (much like that
of an old-fashioned scrub board) as it rises to the shallows below the Hudson Highlands.

The fourth segment is short, extending from RM 38 to RM 24, and very broad, 2.5 miles wide.
This is the widest and shallowest section of the Estuary and includes two prominent natural
landmarks, Croton Point and Piermont Point. It has the most extensive shoal and shore zone areas.
This is a major deposition zone within the river and the sediments have a relatively high organic
content. Biologically, it is a productive area of the river, particularly as a nursery for juveniles of
a variety of fish species.

In the fifth and final segment, extending from RM 23 to the Battery (RM 0), the Palisades again
restricted the flow of the glaciers and the river narrows and deepens until it spills out into New
York Harbor. The section is relatively straight, with few shoal areas or shore zone habitats. In
the lower 12 miles there is relatively little natural shoreline remaining.
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4.2.2 Freshwater Flow

AFFECTED ENVIRONMENT

Under normal summer conditions about 75 percent of the freshwater flow enters the lower Hudson
River at Troy. Flow at this location is gauged at the USGS station at Green Island. Freshwater
flows reaching this point are regulated by a series of dams, locks, and water supply reservoirs in
the upper Hudson and Mohawk sub basins. Over 70 percent of the remaining freshwater flow
enters via tributaries near the upper end of the Estuary. The major tributaries below the Federal
Dam at Troy are Kinderhook Creek (RM 125), Catskill Creek (RM 113), Roeliff-Jansen Kill (RM
Ill), Esopus Creek (RM 103), Rondout Creek and Wallkill River (RM 92), Wappinger Creek (RM
67), and Croton River (RM 34). The remaining tributaries are generally smaller in size.

Based on data from 1947 through 1997, the average annual freshwater input at Green Island is
13,527 cfs. Average annual flow values are quite variable, ranging from a low of 7,750 cfs in 1965
to a high of 21,311 efs in 1976. There was a period of severe drought during the 1960s and a
period of extreme high flows during the 1970s .

On a seasonal basis, maximum freshwater flows occur primarily during March, April, and May,
and low freshwater flows begin in June and continue until November. Spring freshets, tropical
storms, and intense rainfalls can bring about sudden increases in flow. During these events, peak
daily flows can be quite high. The maximum daily flow recorded at Green Island was 141,000 cfs
on 31 December 1948. By way of contrast, the lowest recorded daily flow was 0 cfs on 28-30
April 1968. The high-flow events more likely to occur during the spring and fall result in less
predictable flow conditions in these seasons than in winter and summer (Wells and Young 1992).

4.2.3 Tides

The lower Hudson River is a tidal estuary from New York Harbor to the Federal Dam at Troy. The
tidal flow is significantly higher than the freshwater flow (8,500-14,160 m3/sec vs. 85-850 m3/sec

at Troy) (Stedfast 1982). There are two floods and two ebbs in a 24-hour interval, which is referred
to as a semidiurnal pattern. The moon's distance and phase are the principal factors influencing the
tidal amplitude and current velocities within this semidiurnal pattern.

Tidal behavior within any longitudinal segment of the Estuary is the composite effect of ocean tidal
amplitude (difference in height at high and low tide), channel configuration, and wave reflection.
Ocean tides, which change from maximum amplitude (spring tides) to minimum amplitude (neap

tides) and back in a 28-day cycle, are the primary variable. Channel configuration, including width,
cross-sectional area, slope, and obstructions, can modify tidal behavior. Significant changes in
width can cause reflected secondary waves; complete reflection occurs at the Federal Dam.
Variations in freshwater flow and barometric conditions also contribute to changes in amplitude.
The interaction of these factors in the Estuary produces a significant variation in the mean tidal
amplitude. In fact, tidal amplitude is greater at Troy than it is at the Battery: Battery, 4.4 ft; Storm
King, 2.6 ft; and Troy, 4.7 ft. During spring tides the range of high- and low-water elevations is
greater, about 5.3 ft at the Battery, 3.1 ft at Storm King, and 5.1 ft at Troy.
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4.2.4 Water Temperature

AFFECTED ENVIRONMENT

The predominant temperature pattern is the annual cycle of low winter and high summer
temperatures. Hudson River temperature varies according to these natural seasonal cycles.
Substantial variations in the pattern occur, particularly in the spring and fall. Minimum water
temperatures in the vicinity of Poughkeepsie, New York, average approximately34°P and occur
in January and February. Maximum water temperatures in the same area average approximately
77°P and typically occur in August. From April throughJune, temperatures increaseat an average
rate of approximatelyO.2°P per day and fall at the same rate from mid-September through mid
December.

Although longitudinal variations in temperature during different seasons exist in the Estuary, for
much of each year the average difference over the length of the Estuary is only 6-8°F. Upstream,
areas change quickly in response to freshwater flow and atmospheric conditions. Downstream,
areas are less variable because their larger volumes dilute inflow and dampen fluctuations.
Downstream regions warm more slowly in spring and summer than the upriver regions and cool
more slowly in the fall. During spring and fall, longitudinal differences may be lOoP or more
between fresh water coming into the Estuary in the Albanyregion and the ocean waters intruding
up the river.

The upper Estuary is generally mixed; surface and bottom temperatures vary little in most
regions. However, distinct temperature differences occur in the lower estuary when cool, saline
waters intrude along the bottom, and fresh water warmed in shallow areas tends to move
downstream upon the surface.

4.3 SUMMARY OF CHEMICAL CHARACTERISTICS

4.3.1 Salinity

By definition, an estuary is that portion of a river where fresh water and marine water mix.
Although this definitiondoes not allow fixed geographic boundaries, the ultimate upperend of an
estuary is that point where tidal effects are no longer present. For the Hudson River this point is
the TroyDam. Within an estuary, salinityinfluences the distribution and abundanceof species and
biotic communities along a gradient from "fresh water" to polyhaline or "marine" water.

The "salt front" is a transition ZOne where fresh water first meets the mixture of fresh and marine
waters, traditionallydefined as the 0.1 ppt concentration. The salinity zones move longitudinally
up- and downstream with fresh water flow, and are also influencedby tidal amplitude and mixing
causedby variability in the morphometry of the river. As freshwater flow increases, the areaof tidal
fresh water expands; as fresh water decreases, the higher salinity zones extend upstream.

High springflows move the salt front down to the Tappan Zee region (RM 27); summer low flows
allowthe salt front to intrudetowardPoughkeepsie (RM 71). For most" years, the salt front remains
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In addition to influencing geographic patterns in salinity, the intrusion of salt water from the ocean
brings about stratification of the Estuary. Denser, more saline water follows deeper areas of the
Hudson River channel. Irregularities like sills in the river bottom or constrictions in shorelines
cause changes in flow direction and velocity, resulting in mixing between fresh- and saltwater
layers. The slower flows in shallow shoreline areas, often coupled with inflow from tributaries,
bring about lower salinities in shallow shore zones. The intrusion of salt from the ocean into the
Hudson River is the primary cause of density-induced circulation in the Estuary. This net, non-tidal
movement of water seaward in the upper layer and landward in the lower layer of the salinity
intruded river affects the transport of energy, mass, and plankton through the Hudson River. For
example, this phenomenon, coupled with diurnal vertical movement of many fish larvae, is
believed to control the location of these early life history stages along the Estuary's longitudinal
axis.

4.3.2 Dissolved Oxygen

Dissolved oxygen (DO) concentrations within the Estuary appear to be generally sufficient for the
maintenance of healthy aquatic communities. Average regional DO values over the period 1974
1987 indicate low average concentrations in the Albany region (RM 125-152) and the Yonkers
region (RM 12-23) (LMS 1989). Only the Yonkers region, however, yielded summer DO values
regularly below 4 mgIL, and then only prior to 1983. Highest average DO concentrations were
observed in the regions from Kingston through Catskill.

Over the years, average DO concentrations are generally highest from February through April and
lowest from July through September. In the Yonkers region, peak DO concentrations typically
average approximately 12 mgIL and decrease to about 5 mgIL in the summer. Peak winter DO
concentrations tend to be relatively constant at 12-13 mgIL throughout the river. Summer DO
values tend to be higher upriver, approximately 7-8 mgIL in the Kingston region, although they are
slightly lower (about 6.5 mgIL) in the Albany region.

Analysis of residual DO values (i.e., the difference between the average weekly DO concentrations
for the region over the period 1974-1987 and each individual observation from the corresponding
week) indicates that the middle Estuary regions are least variable in DO concentration. In the
regions from Indian Point through Hyde Park, 95 percent of the DO values fell within
approximately 1.6 mgIL of the weekly average. In the more variable Yonkers and Albany regions,
95 percent of the observations fell within 2.3 and 2.5 mgIL, respectively, of the weekly average.

Throughout most of the Estuary, DO differs only slightly from the surface to the bottom.
However, in the lower river during low-flow months, distinct differences in DO concentrations
between the surface and bottom can occur. This stratification is a result of the intrusion of
higher-salinity ocean waters along the bottom.
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4.3;3 NutrientsIToxics

AFFECTED ENVIRONMENT

Primary nutrients of interest for the Hudson River estuary include nitrogen, phosphorus, and
organic carbon. Most of the nitrogen entering the Estuary comes in the form of nitrates and to'
a lesser extent, ammonia. Approximately one-half of the total nitrogen entering the Estuary is
attributed to wastewater treatment discharges and urban runoff (Fruci and Howarth 1990). Most
of the ammonia is found near urban areas and can be attributed to wastewater treatment
discharge. At the present time, the availability of nitrogen does not limit primary production in
the Estuary. The principal sources of phosphorous in the Estuary include wastewater discharge,
urban runoff, and input from the ocean. In saline areas of the Estuary, phosphorous
concentrations are typically an order of magnitude higher than in freshwater areas. As with
nitrogen, phosphorous does not appear to be limiting to plant growth in freshwater areas and
reflects enrichment from artificial sources in saline areas.

Organic carbon inputs provide the primary source of energy to the Hudson River ecosystem
(Findlay et al. 1991); a phenomenon similar to many other river systems of the world. The
combination of high stream discharge and high suspended organic matter concentrations during
spring runoff or major storms are responsible for the bulk of the carbon transported in the
Estuary. In freshwater areas, much of the organic matter comes in the form of leaf litter, whereas
near urban areas, wastewater discharges can become an overriding source. This suspended
particulate matter is a major contributor to the high levels of turbidity found naturally within the
Estuary. Much of this particulate carbon is consumed by lower trophic levels (zooplankton,
benthic macroinvertebrates, etc.) in the Estuary. These, in turn, are the primary source of food,
and hence energy, for higher trophic levels including fish.

Principal toxic chemicals in the Estuary include pesticides and herbicides, heavy metals, and
other organic contaminants such as polycyclic aromatic hydrocarbons (PAHs) and
Polychlorinated biphenyls (PCBs). Sources for these toxicants include point sources (e.g.,
wastewater discharges), non-point sources (e.g., urban and agricultural runoff), and accidental
spills. Many of these compounds exhibit low water solubility and are principally found bound
in estuarine sediments where they can remain for decades.

Pesticides and herbicides are not believed to pose significant risk to the Estuary from continued
inputs because of improved controls, and sediment contaminant concentrations appear to have
declined in the past few decades (CHGE et al. 1999). Areas of sediment contamination appear
limited to urban areas near New York City. Likewise, concentrations of many heavy metals also
appear to be in decline and remaining areas of concern appear largely limited to those near urban
or industrialized areas. With the exception of areas near New York City, there does not appear
to be a major concern with respect to heavy metals in the Hudson River estuary (CHGE et al.
1999).

PARs, which are products of incomplete combustion, most commonly enter the Estuary as a
result of urban runoff. As a result, areas of greatest concern are limited to urbanized areas,
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principally near New York City. The majority of individual PAHs of concern have declined
during the past decade in the lower Estuary and New York Harbor.

PCBs are the principal toxic chemicals of concern in the Hudson River estuary. Primary inputs
of PCBs in freshwater areas of the Estuary are from the upper Hudson River near Fort Edward
and Hudson Falls, New York. In the lower Estuary, observed PCB concentrations are a result
of both transport from upstream as well as direct inputs from adjacent urban areas. As a group,
PCBs exhibit low water solubility yet high solubility in lipids. Consequently, PCBs tend to be
bound to sediments, and also bioaccumulate and biomagnify once they enter the food chain. This
tendency to bioaccumulate and biomagnify results in the presence of PCBs in the tissues of
aquatic-dependent organisms. These tissue levels can be many orders of magnitude higher than
those observed in sediments and can approach or even exceed levels that pose concern to the
environment and to humans who might consume these organisms. Over the past two decades,
PCB concentrations in the aquatic organisms from the Estuary have been declining; however,
concerns over potential human health and ecological risks remain. Extensive studies and
assessments are currently underway to determine the most appropriate means to manage PCB
inputs from the upper River.

4.4 SUMMARY OF AQUATIC ECOSYSTEM

4.4.1 Lower Trophic Levels

As previously discussed, energy to drive the Hudson River ecosystem comes principally through
inputs of particulate organic carbon that is washed into the Estuary during high flow periods.
Primary production by phytoplankton and rooted aquatic plants, which are often the principal

energy sources in less-turbid systems, contributes little to the overall energy needs of the
Estuary's ecosystem. Naturally high turbidity levels limit phytoplankton production by reducing
light penetration and photosynthesis. Further, the recent invasion of freshwater areas of the
Hudson by zebra mussels has further reduced phytoplankton production. Rooted aquatic
vegetation, especially water chestnut, occurs in dense stands in freshwater areas of the Estuary.
However, the importance of these plants to the overall ecosystem is limited by the lack of
suitable habitat and high turbidity levels.

Once the particulate organic material enters the Hudson, breakdown begins as a result of
bacteria, fungi, and other microorganisms. The resulting detrital complex (organic material and
associated living organisms) serves as an important food resource for both pelagic zooplankton
and benthic macroivertebrates. Both of these two groups are observed in high concentrations in
the Estuary. These pelagic zooplankters, in tum, serve as principal food resources for a variety
of larger pelagic zooplankton (e.g., opossum shrimp), larval fish (e.g., the herrings, white perch,
and striped bass), and juvenile and adult filter-feeding pelagic fish (e.g., the herrings and bay
anchovy). Benthic macroinvertebrates serve as important food resources for a variety of fish,
including juvenile striped bass and white perch, as well as many bottom-feeding adult fish
including hogchokers and sturgeon.
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4.4.2 Fish Community

AFFECTED ENVIRONMENT

The Estuary provides at least temporary habitat to a large number of fish species. To date, more
than 200 species of fish have been reported from the Estuary. This group includes freshwater
species, estuarine residents, anadromous and catadromous species, and marine species, both
temperate and tropical. Despite this high species richness, the actual fish community lacks
species diversity. This is evidenced by the fact that a very small number of species account for
the majority of individuals found in the Estuary. Typically, from 7 to 10 species account for
more than 95 percent of individuals in the Estuary. Many of these species have significant
commercial and recreational importance to humaris. For these species, the Estuary serves as an
important spawning and nursery ground.

Most fish spawning occurs in late spring of the year and collections of larval fish are dominated
by three herring species (alewife, blueback herring, and American shad), striped bass, and white
perch. All of these species are found in abundance throughout the freshwater area of the Estuary.
White perch is the only life-long inhabitant of the Estuary, the other four are anadromous species
that spend most of their lives at sea and return to their natal estuaries only to spawn. During
summer, larval collections are dominated by a single marine species, the bay anchovy, which is
abundant in brackish water areas of the Estuary.

In freshwater and low salinity brackish areas of the Estuary, collections of young-of-the-year fish
are dominated by the same five species that account for most of the larval fish. In more saline
areas, a variety of young-of-the-year marine species can be found which utilize the lower Estuary
as nursery habitat. With the exception of white perch, which remains in the Estuary, most of the
young-of-the-year of these common species leave the Estuary for ocean waters as water
temperatures decline in the fall.

Collections of yearling and older fish in the freshwater areas tend to be dominated by life-long
residents of the Estuary. Common species include white perch, spottail shiner, and banded
killifish in shallow water areas and white catfish, white perch, and hogchoker near the bottom
in deeper areas. In the brackish areas, the yearling and older component of the fish community
is dominated by a single species, the bay anchovy, which is found in high abundance throughout
the inshore coastal waters of the eastern United States.

Evidence suggests that the fish community presently found in the Hudson River estuary is
healthy and consistent with that expected in any similar estuarine system. Several of the species
comprising this community, including striped bass and Atlantic silverside, have witnessed
substantial increases in population abundance in recent decades as a result of improved water
quality and fisheries management, providing further evidence as to the health of this system
(CHGE et al. 1999).
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4-10

4.5 LIFE HISTORY CHARACTERISTICS OF SHORTNOSE STURGEON

4.5.1 General Species Overview

Shortnose sturgeon is a member of the sturgeon family, Acipenseridae, which occurs in the
Northern Hemisphere and has extensive evolutionary history that dates back about 200 million
years (Bemis and Kynard 1997). Within North America, shortnose sturgeon inhabit large coastal
rivers along the Atlantic Ocean, ranging from the Saint John River in New Brunswick, Canada
to the St. Johns River in Florida. Nineteen distinct stocks ranging in size from approximately
less 'than 100 adults in the Merrimack River, Massachusetts, to greater than 38,000 (now 60,000)

,adults in the Hudson River, New York are recognized (N:MFS 1998). Because most shortnose
sturgeon adults remain in their natal river or estuary, there is limited interchange between stocks
(Kynard 1997). However, individuals have been captured occasionally at sea near the coast.
Shortnose sturgeon presumably from the Hudson River have been caught in Sandy Hook Bay,
New Jersey (Dovel et al. 1992).

Shortnose sturgeon are long-lived, slow maturing fish and the smallest species of sturgeon in
North America, with a maximum length in the Hudson River of about 3.5 ft (Dovel et al. 1992).
The oldest known shortnose sturgeon is a 67~year~01d female from Saint John River, Canada;
while in the Hudson River the maximum reported age for shortnose sturgeon is 37 years (Gilbert
.1989). Age at maturity varies by geographic location. In the Hudson River estuary, male
shortnose sturgeon reach sexual maturity at age 3-5 years and females at age 6-7 years
(Dadswell et al. 1984). The first spawning, however, may follow maturation in males by 1-2
years, while in females spawning may be delayed for up to 5 years (Dadswe111979a). Spawning
appears to be a non-annual event. Based on the percentage of fish examined from August to
March that were developing sexually, Dadswell (1979a) suggested that females spawn once
every third year and males every other year. Other evidence (annuli of the pectoral ray) suggests
a 5- to ll-year interval between spawning (Dadswell 1979a). However, annual spawning has
been suggested by tagging studies on the Hudson River that tracked shortnose sturgeon to the
spawning grounds in successive years (Dovel et al. 1992).

Shortnose sturgeon appear to spend virtually all of their life in deep-water areas of their natal
river, and only rarely enter nearby coastal waters (Bemis and Kynard 1997). In general,
spawning migrations within the estuary, which can occur in either, or both, the fall and the spring
(Kynard 1997), move shortnose sturgeon upriver in deeper channel areas as far as accessible
habitat permits, often exceeding 125 mi from the mouth of their natal estuaries. Depending on
latitude, spawning occurs from late winter to mid-spring when river temperatures increase to
about 48°F and spawning usually ceases at 54-59Of (Kynard 1997). The duration of spawning
activity ranges from a few days to 2-3 weeks. River channels with gravel substrate and moderate
bottom water velocities seem characteristic of spawning habitat preferred by shortnose sturgeon
(NMFS 1998).

Shortnose sturgeon are broadcast spawners with external fertilization of eggs. Ripe eggs and
-----------·-·-------f-eFti-l.i.zed-eggs-ha.v.e--dj·ametefs--of-3.,.Q-3-02-mm-a-nd.~J,$-mm,_r.esl"eG-t-i-¥ely-(.f)-a-a-swel"I-e·t-a-l-.,.-1-9-8~----._---

Buckley and Kynard 1981). The eggs are demersal and adhere to objects on the river bottom
NOVEMBER2000



Roseton and Danskammer CP EA AFFECTED ENVIRONMENT

within minutes of fertilization. Eggs hatch 13 days after fertilization at temperatures between
46 and 54'F. At 63'F, hatching occurs in 8 days (Buckley and Kynard 1981). Upon hatching,
larvae are 7.3-11.3 rom long (Taubert 1980; Anonymous 1981 in Dadswell et at. 1984; Buckley
and Kynard 1981). Research on larval behavior indicates that hatchlings are photonegative and
vigorously seek cover under any available structure immediately after hatching (Richmond and
Kynard 1995).

During the first 1-2 days following hatching, larvae denied or dislodged from cover will exhibit
"swim-up and drift" behavior, which in the wild allows them to move short distances to seek
available cover. Yolk-sac larvae continue to seek bottom cover for about a week, but after 1-2
days post-hatch their movements are predominantly horizontal along the bottom (Richmond and
Kynard 1995). At 8-12 days post-hatch, larvae have well-developed eyes, a mouth with teeth
and fins that enable them to swim normally (Kynard 1997). In laboratory tests, larvae of this age
were photopositive, nocturnally active, and preferred the deepest water available (Richmond and
Kynard 1995). Ten-day-old larvae reportedly attempt to remain on the bottom or place
themselves under any available cover (Pottle and Dadswell 1979a; Washburn and Gillis
Associates 1980). At this age (9-12 days post hatch), larvae are 15 mm long total length (TL),
the yolk sac is completely absorbed, and the fry are feeding on zooplankton (Buckley and Kynard
1981; Washburn and Gillis Associates 1980). By about 14-17 rom TL, shortnose sturgeon,
resembling miniature adults, become photopositive and leave cover to swim in the water column,
although remaining bottom oriented. In the wild, larvae of this size probably migrate downstream
(Richmond and Kynard 1995).

Early growth is rapid. Shortnose sturgeon larvae average approximately 18 mm (0.7 in. TL at
the end of May and from 125 to 130 mm (4.9 to 5.1 in.) by the end of July. Young shortnose
sturgeon grow to 300 mm (11.5 in.) TL by the end of their second summer (Dovel et al. 1992),
feeding on amphipods and dipteran larvae. Insect larvae and small crustaceans predominate in
the diet of juveniles while adults feed primarily on small mollusks (Dadswell et al. 1984). After
about the third year of life, growth slows considerably. Dadswell et al. (1984) reported a
maximum size of approximately 900 mm (35 in.) at age 40, but shortnose sturgeon over 990 (39
in.) have been captured in the Estuary (Hoff and Klauda 1979).

4.5.2 Distribution and Habitat Use in the Hudson River Estuary

Although shortnose sturgeon move considerable distances within the Estuary, they rarely appear
to migrate to the ocean or to neighboring systems. Within the Estuary, shortnose sturgeon
display complex migratory behavior with non-spawning and spawning adults using different
habitats and displaying different migratory behavior (Bain 1997). From late spring through early
fall, most adult shortnose sturgeon are distributed in deep, channel habitats of the freshwater and
brackish reaches of the Hudson River estuary. As water temperatures decline in the fall, adult
shortnose sturgeon typically concentrate in a few deeper overwintering areas, particularly near
Kingston (RM 87) for pre-spawning adults and near Haverstraw (RM 33-38) for non-spawning
adults (Figure 1-1) (Dovel et al. 1992; Bain 1997).

........_._._...__._._.__..__.._._..._._---------_.~----_ ...._-~.. _....._...._._-_._..._~...._...._.
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As early as the first week of April, adult shortnose sturgeon reach the spawning grounds between
Coxsackie and Troy (RM 118-148) (Figure 1-1). Spawning OCcurs from late April to early May
(Dovel et al. 1992). After spawning, adults move downriver to feed and disperse over the tidal
portion of the Hudson River estuary, but are primarily south of Kingston (Bain 1997). Non
spawning adults are also distributed in this portion of the Estuary after migrating upstream from
their overwintering areas in the spring.

Differentiation between shortnose sturgeon and the closely related Atlantic sturgeon (also found
in the Estuary) at the larval stage is difficult and uncertain, and attempts at identification are
largely restricted to years since 1991. Consequently, the exact location of shortnose sturgeon
larvae within the spawning and nursery areas of the upper Estuary cannot be precisely
determined. However, available information can be used to draw reasonable inferences. The
seasonal and spatial distribution of yolk-sac and post yolk-sac sturgeon larvae collected over the
24-year period is shown in Figure 4-1. Two distinct distributions of yolk-sac larvae are evident.
One occurs upstream above about RM 120 during a brief period in early to mid-May, the other

extends from approximately RM 48 to RM 110 in the Estuary and occurs over a more protracted
period between mid-May and early July. These upriver and downriver groupings of yolk-sac
larvae are consistent with the known seasonal timing and location of spawning for shortnose
sturgeon and Atlantic sturgeon, respectively. The sturgeon post-yolk-sac larvae collected also
reflect this bimodal distribution, but are shifted slightly downriver and one to two weeks later
in the season, as would be expected for older larvae (Figure 4~1). These patterns suggest that
shortnose sturgeon larvae are found principally in the upper-most areas of the Estuary, well away
from the intakes of the six power plants considered in this EA.

In light of the known distributions of spawning adults described above, the long-term average
distributions of sturgeon larvae suggest that the young of the two sturgeon species may occupy
largely non-overlapping (allopatric) ranges during their first summer of growth. By late fall and
early winter, most juveniles of both species occupy brackish water overwintering areas located
downriver, with most shortnose sturgeon occupying the area between about RM 34-39 (Dovel
et al. 1992). There is no evidence that juvenile shortnose sturgeon move out of the lower Estuary
into coastal marine waters (Bain 1997).

4.5.3 Status and Trends in Hudson Population

The population of shortnose sturgeon in the Hudson River estuary appears to have increased over
the past few decades and the Estuary presently contains the largest discrete population of
shortnose sturgeon reported anywhere. Evidence for this apparent population increase comes
from two independent sources. First, the annual estuary-wide monitoring conducted by the
Utilities provides a relative measure of population abundance. This program dates back to 1974
and encompasses the entire Estuary from the Battery at the southern tip of Manhattan (RM 0) to
the Federal Dam at Troy (RM 152). Data compiled from this monitoring program show that the
catch rates of shortnose sturgeon have been increasing since 1985, especially in the beam trawl
and epibenthic sled samples (Figure 4-2).
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The second, independent source of information suggesting population increases in the Hudson
River population of shortnose sturgeon comes from mark-recapture studies that provide estimates
of absolute population sizes within the Estuary. In the late 1970s, Dovel (1979) estimated the
shortnose sturgeon population in the Hudson River estuary at 13,844 fish. In the 1990s,
researchers from Cornell University conducted a similar mark-recapture study (Bain et al. 1995,
1998). Using techniques identical to those of Dovel, these researchers provided a preliminary
population estimate of 38,024 adults (Bain et al. 1995). Subsequently, this estimate was refined
to 56,708 individuals based on additional data suggesting a four-fold increase in population size
since the 1970s (Bain et al. 1998). Further, refined analytical techniques indicate that the most
appropriate population estimate based on the Cornell study is 61,057 fish, l-year-old and older
(Rain et al. 19~8). These estimates reflect those fish in the overwintering and spawning
concentration areas and, thus, are likely just a subset of the total adult population. Additionally,
because shortnose sturgeon do not appear to spawn every year, the majority of the population
may be non-spawners and, thus, not included in this population estimate. Available data appear
to indicate that the population of shortnose sturgeon in the Hudson River estuary is healthy and
that this species is reproducing and adding young fish to the Hudson population (Bain et al.
1998).

_ _ __ _ .._ _ _ _.._ _._ _ - •...
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5. ENVIRONMENTAL CONSEQUENCES

The purpose of this section is to assess the potential environmental consequences of the proposed
action with particular emphasis on the cumulative impacts considering all other known sources
of stress on this population.

5.1 NATURE OF POTENTlAL EFFECTS

The operation of power plants, such as the two that are the focus of this assessment (and the
other power plants considered as part of the cumulative impact analyses), requires withdrawal
of large quantities of water for cooling purposes, and the subsequent discharge of this cooling
water;at an increased temperature, back to the source waterbody. The use of cooling water could
cause mortality of shortnose sturgeon from entrainment and impingement at the cooling water
intake, or from effects of the discharge. The nature of these potential effects is described below.

5.1.1 Entrainment

Along with the water used for condenser cooling, organisms smaller than the intake screen
openings (usually 0.25- to 0.5-in. mesh) can be drawn into the system, a process called
entrainment. Planktonic organisms are susceptible to entrainment because their small size and
limited swimming ability reduce the potential for escape from the entrained water mass and
allow passage through the mesh of the traveling screens. Entrained fish are typically limited to
the younger life stages of fish (eggs and larvae) and this is the case for shortnose sturgeon. Any
entrained fish eggs and larvae pass through the circulating pumps and condenser tubes along with
the cooling water. The cooling water and any entrained fish eggs and larvae then enter the
discharge canal or conduit for return to the Estuary, During their passage through the plant,
entrained individuals experience a variety of stresses, some of which may cause death. Survival
rates for fish eggs and larvae entrained by power plants depend on the species' hardiness as well
as their responses to thermal stresses. Entrainment survival rates for relatively hardy species,
such as striped bass, white perch, and Atlantic tomcod, at mid-Hudson River power plants
generally exceed 70 percent (EA 1989).

5.1.2 Impingement

To keep condensers from clogging with solid materials and biota, power plant cooling water
intake systems use a combination of large- and finer-mesh screens. Typically, the large-mesh
screens or bar racks (2-3 in. slot width) are fixed in place while the finer-mesh screens can move
to facilitate cleaning. These movable screens are called traveling screens. As the water passes
through these screens, organisms larger than the mesh openings, such as larger invertebrates and
fish, can be impinged against the screens. Owing to their more limited swimming abilities, most
fish impinged are less than 1 year old. Various screenwash systems are employed for
periodically removing impinged fish from the screens and returning them to the Estuary.

________________ COJJJinlJP.Y_LI:_OJ.<!.tip.D_oJ.j:Iav<;:li.~s.cLe_ens .._a_LeIDplo_Xe_d_aCe.ach.oLthe..Hu.ds.on.Ri.:YeLp.u.\!leLPlants.... _
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reduces the amount of time the fish are in contact with the screen and substantially increases
post-impingement survival. The survival rate for impinged fish is species specific, varies with
size and season, and depends on several other power plant-related factors, such as intake
velocity, plant design, and operating conditions. For hardy species (e.g., striped bass and
Atlantic tomcod), impingement survival is generally high (>50 percent for conventional traveling
screens [Muessig et al. 1988]). At Roseton Generating Station, there are six conventional
traveling screens and two dual-flow, band-type screens, which are similar but not identical to
modified Ristroph-type screens. All the traveling screens at Danskammer Point are of the
conventional type.

5.1.3 Discharge Effects

The discharge of heated cooling water has the potential to affect species of fish in the Estuary.
At many power plants, various biocides, such as chlorine and bromine, are used to keep the
cooling water system clean and free from bicfouling, which could adversely affect plant
performance, Some residual amounts of these biocides are then released back into the
environment along with the cooling water. In addition, exposure to heated effluent can adversely
affect aquatic organisms in the source/receiving waterbody if their thermal tolerance levels are
exceeded. Discharged amounts of biocidcs and heat are limited by SPDES permits, which are
established to protect aquatic life and enforced through discharge monitoring requirements.
Neither the Roseton nor Danskammer Point power plants discharge chlorine or other biocides
into the Estuary.

5.2 IMPACT OF PREFERRED ALTERNATIVE - IMPLEMENTATION OF THE
CONSERVATION PLAN

An assessment of the potential take of shortnose sturgeon as a result of each of these three types
of power plant effects is presented below. This assessment addresses the potential take at all six
power plants located along the mid-Hudson River estuary even though the focus of this Plan is
on only two plants, Roseton and Danskammer Point. The information for the other plants will
be addressed as part of the cumulative impact assessment.
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5.2.1 Estimates of Entrainment

ENVIRONMENTAL CONSEQUENCES

Due to their life-history characteristics, the Hudson River population of shortnose sturgeon has
low vulnerability to entrainment effects from operation of any of the six power plants discussed
in this chapter. Shortnose sturgeon spawn in the northern most areas of the Estuary. In addition,
shortnose sturgeon eggs are demersal and adhesive and, upon hatching, yolk-sac larvae and
larvae seek cover on the bottom. As a result, the eggs and larvae of shortnose sturgeon are
located primarily upstream of RM 110, well upriver of any of the six power plant intakes.
Consequently, few entrainable life stages of shortnose sturgeon occur in the vicinity of any of
these power plants. The preference of shortnose sturgeon larvae for deeper waters and their
benthic orientation, coupled with the fact that the intakes of these power plants are located along
the shore, additionally reduces the possibility of their entrainment at these power plants.

Because of the concerns over the potential effects of entrainment mortality on fish populations
in the Estuary, entrainment-monitoring studies were conductedat each of the power plants over
the 16-year period from 1972 to 1987. Sampling methods for these studies are detailed in
Appendix A, Tables A-I through A-5. Especially intensive monitoring for entrainment
abundance was conducted at each power plant from 1981 through 1987. This intensive
monitoring entailed sampling nearly 24 hours per day, on 4-7 days per week, over the 10- to 12
week long peak entrainment season (spring) each year.

During entrainment sampling, very few entrainable-size (i.e., small enough to fit through the wire
mesh of the traveling screens) shortnose sturgeon were collected from any of the power plants
(Table 5-1). Only at Danskammer Point were any (4) shortnose sturgeon larvae identified in
entrainment samples, all in 1984. A small number (4) of sturgeon yolk-sac and post yolk-sac
larvae (species unidentified) were also collected in entrainment samples, again all at
Danskammer Point and in 1983 and 1984. However, because the early life stages of Atlantic and
shortnose sturgeons are very similar in appearance, definitive identifications were not made and,
thus, they could have been of either species. The occurrence of shortnose sturgeon larvae in 1984
might be explained by the fact that the highest single-day freshwater flows during both May and
June (encompassing the larval period for shortnose sturgeon) since 1974 occurred that year.

The total number of shortnose sturgeon larvae collected at all 6 power plants over the entire 16
year study period was between-a (assuming all unidentified sturgeon were Atlantic sturgeon) and
8 (assuming all unidentified sturgeon were shortnose sturgeon). Given the geographic
distribution of the eggs and larvae of this species, it is unlikely that there will be any biologically
significant entrainment of shortnose sturgeon at either plant considered in this Plan if
environmental conditions do not vary.

The low vulnerability inferred from distributional information and the direct evidence that very
few shortnose sturgeon larvae were collected in the intensive entrainment monitoring programs
suggest that the potential for entrainment of shortnose sturgeon at either Roseton or Danskammer
Point is low. Further, detailed entrainment survival studies conducted on other species suggest
that forall but the most delicate species (e.g., anchovies and herrings), most larvae entrained are
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reasonable to presume that the few shortnose sturgeon larvae entrained are also likely to be
returned to the Estuary alive.

5.2.2 Estimates of Impingement

While shortnose sturgeon juveniles and adults are found throughout the Estuary, only one of the
six power plants, Bowline Point, is located near known concentration areas. However, Bowline
Point withdraws water from a man-made embayment called Bowline Pond and the intakes are
set back over 2,200 ft from the shoreline, well away from channel congregation areas. Bowline
Point's intake is also protected by a barrier net during much of the: year. Based on the
distribution of shortnose sturgeon concentration areas, juvenile and adult shortnose sturgeon are
unlikely to frequent the area of the five power plants and thus appear to have relatively low
vulnerability to impingement at any of these power plants. Further, juvenile shortnose sturgeon
prefer the deeper waters of channel areas, where they arefound on the bottom. This deep benthic
orientation, coupled with the fact that the intakes of these power plants are located along the
shore, further reduces vulnerability to impingement at any of these five power plants.

Because of concerns over potential effects of power plant impingement on fish populations in
the Estuary, extensive impingement monitoring studies have been conducted at each of the power
plants since the early 1970s. Sampling methods for these studies are detailed in Appendix A,
Tables A-6 through A-lO. In general, weekly, 24-hour sampling to examine the abundance and
species composition of impinged organisms has occurred annually at Bowline Point, Lovett,
Roseton, and Danskammer Point. At Indian Point, impingement abundance and species
composition were monitored daily until July 1981 and thereafter for 110 days per year on a
seasonally stratified, randomly selected schedule. Impingement sampling at Indian Point was
discontinued in 1991 following the installation of modified Ristroph-type traveling screens
(Section 2.1.3), which are specifically designed to mitigate harm to impinged fish.

Since the start of impingement monitoring in 1972, only 63 shortnose sturgeon have been
collected in impingement samples from all six power plants over the 26-year interval of available
data (Table 5-2). Of these, 29 were collected at Roseton or Danskarnmer Point. No strong
seasonal pattern in the collection of this species is evident at any of the power plants (Figure 5
1). These counts represent the total number of shortnose sturgeon documented as impinged at
each power plant over all sampling periods. Sampling procedures require that all sturgeon alive
at the time of collection be carefully returned to the Estuary after being measured. The condition
of some of the individuals collected (i.e., degree of decay) indicates that at least some of those
collected were dead prior to collection. Available length frequency data collected on these
impinged individuals indicates that the majority were between 200 and 700 rom long (Figure 5-2;
Appendix A, Table Avl l ) and were likely between 2 and 15 years of age based on age-length
plots presented by Bain et al. (1998).

To estimate the total number of shortnose sturgeon impinged at the six existing power plants,
the impingement monitoring results were adjusted up to account for periods not sampled, as
described in Appendix A.2. This adjustment yields an estimate of total shortnose sturgeon
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during the past 27 years (Table 5M3). Estimated impingement rates of shortnose sturgeon have
averaged 7.5 individuals per year over the past 10 years.

Estimates and average rates of the total number of shortnose sturgeon estimated to have been
impinged at each power plant are:
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1972-1998 1989-1998
Average No. Average No.

Power Plant Total Implnged/Year Total Implnged/Year
Bowline Point 23 0.9 0 0
Lovett 0 0 0 0
Indian Point Unit 2 37 1.4 8 0.8
Indian Point Unit 3 26 1.0 8 0.8
Roseton 49 1.8 15 1.5
Danskammer Point 140 5.2 44 4.4
Total 275 10.2 75 7.5

Given that the future operation of Roseton and Danskarnmer Point is expected to be similar to
that observed in the past decade, it is reasonable to expect that impingement of shortnose
sturgeon juveniles and adults in 'the near-term future will average less than 2 per year at Roseton
and less than 4.5 per year at Danskammer Point. These averages will be calculated as five-year
running averages. Based on these data, NNIPS concludes that an incidental take of shortnose
sturgeon through impingement of less than 10 at Roseton and 20 at Danskarnmer Point,
calculated as a 5-year running total, is both achievable and will not jeopardize the continued
recovery of the shortnose sturgeon population in the Hudson River estuary.

It is important to recognize that many impinged fish survive once returned to the Estuary such
that lethal take will be considerably lower. Each of the Hudson River Utilities have conducted
impingement viability studies at their respective intakes and have demonstrated that the majority
of the species impinged have moderate to high survival rates. Hardier species are likely to
exhibit extremely high survival after impingement (Muessig et al. 1988; Fletcher 1990).
Shortnose sturgeon are relatively hardy and resistant to physical stresses similar to those
encountered in power plant impingement (Bain 1999, personal communication; Q'Herron 1999,
personal communication; Kynard 1999, personal communication). During recent intensive
trawling of the Estuary to study shortnose sturgeon, the sampling team from Cornell University
collected and handled more than 7,000 shortnose sturgeon without a single reported mortality.
This program included capture by trawl, removal of the individuals from the water and the net,
measurement and weighing of individuals, and insertion of a tag-the combined effect of which
could be expected to induce greater stress on the sturgeon than impingement and subsequent
return to the Estuary. The lack of mortality associated with this trawling effort suggests that
impingement mortality could be similarly low and the majority of those shortnose sturgeon
impinged alive will be returned to the Estuary unharmed with the proposed intake screet:I
operation at each power plant. Under a conservative assumption of 20 percent impingement
mortality, total lethal take of shortnose sturgeon from impingement would be expected to average
less than 1 individual per year at either Roseton or Danskarnmer Point. Annual lethal take of
shortnose sturgeon from impingement under the proposed 5-year running average permit limit
would average approximately 2 at Roseton and 4 at Danskammer Point.
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a collateral collection of yearling and older sturgeon in the same nets at an average rate of 6 per
year. However, should the population in the Estuary either increase or decrease, then the take
of these species could be either higher or lower. It is expected that all of these older individuals
would be returned to the Estuary unharmed.

Fall Shoals Survey

The Fall Shoals Survey is designed to monitor the distribution and abundance of young fish in
areas of the Estuary deeper than 10 ft during summer and fall. It has been conducted annually
since 1974, although there have been significant improvements in the gear and study design over
the years (Appendix A, Table A-12). Most notably for shortnose sturgeon was the change from
an epibenthic sled to a beam trawl in 1985. This new gear more effectively sampled bottom
oriented species, including shortnose sturgeon.

A total of 466 shortnose sturgeon have been collected in the Fall Shoals Survey since 1974 or
an average of just over 18 per year (Appendix A, Tables A-13 and A-14). Most of these were
collected after the change to the beam trawl in 1985 when the catch rates of shortnose sturgeon
averaged just over 31 per year. Beginning 1989, the condition at release was recorded for all but
one of the shortnose sturgeon collected in this survey. These data indicate that all 383
individuals for whom information exists were released alive.

Under the presumption that the Fall Shoals Survey will continue into the future, it is reasonable
to expect that the take of shortnose sturgeon in this survey should average 30-40 per year with
little associated sampling mortality. However should the population in the Estuary either
increase or decrease, then the take of this species could be either higher or lower.

Beach Seine Survey

The Beach Seine Survey is designed to monitor the distribution and abundance of young fish in
the shallow «10 ft) waters of the Estuary. This survey has remained fairly consistent in design
since its inception in 1974, with the exception of a reduction in seasonal coverage and survey
frequency (from weekly to biweekly) in the early 1980s (Appendix A, Table A-12).

Shortnose sturgeon prefer the deeper waters of the Estuary and this preference is reflected in the
fact that only one shortnose sturgeon was captured in the Beach Seine Survey over 25 years of
sampling (Appendix A, Table A-B). Under the presumption that the Beach Seine Survey will
continue into the future, it is reasonable to expect that the take of shortnose sturgeon in this
survey would be extremely rare, with little, if any, associated sampling mortality.

5.2.4.2 Commercial Fishing

The Hudson River estuary is home to an active commercial fishery for American shad. This shad
fishery occurs during the spring spawning migrations when this species moves from the ocean
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up into freshwater areas of the Estuary where spawning occurs. Soon after spawning, the adults
return to the ocean where they remain until the next spawning season.

From April through June of each year, commercial fishing occurs for this species through the use
of gill nets. Typically, anchored gill nets are used in downstream areas (Haverstraw Bay and
Tappan Zee) whereas drift gill nets are used in upstream areas north of the Hudson Highlands.

As this fishing gear is non-selective, other species of fish, including shortnose sturgeon, are often
collected along with the shad. These non-target fish are returned back to the Estuary. However
given the stress associated with such capture, is likely that many do not survive. While the
NYSDEC presently monitors this fishery, including coincidental by-catch of non-target species,
estimates of the total annual take of shortnose sturgeon from this commercial fishing activity is
not available. Dadswell (1979), in his assessment of the potential effects of power plant
operations on the shortnose sturgeon population in the Estuary, estimated that the annual take
of shortnose sturgeon by commercial shad fishermen was in the range of 100 per year.

5.2.4.3 Other Stressors

In addition to the effects of cooling water withdrawals and commercial fishing described above,
the shortnose sturgeon population in the Hudson River estuary is potentially subject to a variety
of other stressors including dredging, habitat destruction, toxic chemicals, boating, and
recreational fishing. To date, the effects of each of these potential stressors on the shortnose
sturgeon population have not been quantified. While it is unlikely that any of these stressors
significantly affects the health of the population as a whole, each must be considered as part of
the cumulative impact assessment on shortnose sturgeon.

5.2.5 Biological Significance of Cumulative Impacts of Preferred Alternative

The purpose of this section is to evaluate the significance of the entrainment and impingement
of shortnose sturgeon at Roseton and Danskammer Point on population abundance and the
potential for recovery of the Hudson population to the point that listing under ESA would no
longer be necessary. While the focus of this EA is solely on the potential effects of cooling water
withdrawals at Roseton and Danskammer Point on shortnose sturgeon, these effects must be
considered against the cumulative effects of all other sources of potential stress on the population
including that from other power plants, biological monitoring, habitat destruction, toxic
chemicals, commercial and recreational fishing, and other stressors.

A total of only 4, or possibly 8 including unidentified sturgeon larvae, shortnose sturgeon larvae
were collected in the extensive entrainment monitoring conducted at Danskammer Point. No
shortnose sturgeon larvae were collected at Roseton over a 16-year study period (1972-1987).
Further, no shortnose sturgeon larvae were collected at any of the other four mid-Hudson power
plants over this same period. As previously discussed, the low vulnerability of shortnose
sturgeon larvae to entrainment can he attributed to their spawning location and demersal
behavior relative to the withdrawal zones of the shoreline intake locations. In addition, spawning
and larval nursery areas for this species occur many miles north of these power plants and well
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entrainment of this species at either Roseton or Danskammer Point in future years will remain
a rare event and most probably only occur during unusual environmental conditions (e.g.,
extreme high flows).

The extremely low number of shortnose sturgeon larvae likely to be entrained at the Roseton and
Danskarnmer Point, many of which are likely to be returned to the Estuary unharmed, is likely
to.have little effect on the shortnose sturgeon population. This conclusion can be reached even
when these potential losses are combined with the small collection of larvae as part of the
scientific monitoring program (averaging 6 per year) and the potential for entrainment at the
other four mid-Hudson power plants. While precise estimates of annual egg production for
Hudson River shortnose sturgeon are not available, data from other systems suggest that it may
be in the range of 100,000 eggs per female (Dadswell 1979a). The magnitude of entrainment of
shortnose sturgeon is small compared to the annual production of young from even a single
female and, thus, poses little risk to the health and continued recovery of this species' population
in the Estuary.

Based on extensive monitoring data collected from 1972-1998, it is estimated that the number
of shortnose sturgeon collected as a result of impingement at Roseton and Danskarnmer Point
should average approximately 6 individuals per year and should not exceed 10 individuals at
Roseton and 20 individuals at Danskammer Point, based on a 5-year running average. On
average, an additional 1-2 shortnose sturgeon are projected to be impinged at the other four mid
Hudson plants combined. Most of these would be fish less than 8 years old, and all evidence
suggests that the vast majority of these would be returned to the Estuary unharmed. Further, an
average 40-50 shortnose sturgeon are expected to be collected annually in the biological
monitoring program should that continue in its present form. Virtually all of these are expected
to be returned to the Estuary unharmed. Total loss of shortnose sturgeon from all these
collections should average less than 10 individuals each year. This annual collection of
shortnose sturgeon from all Utility-related sources is small compared to a total population size
of more than 60,000 shortnose sturgeon age 1 and older estimated to be in the Estuary at present
(Bain et al. 1998). This estimated annual collection is also small compared to the annual catch
of shortnose sturgeon in commercial shad fishing nets in the Estuary, estimated to be in the range
of 100 per year (Dadswell1979b). Most of these commercial fishing takes are expected to be
lethal. Based on this information, it is clear that the incremental mortality imposed on the
population by the continued operation of the two power plants likely poses little risk to the health
and continued recovery of the population of this species in the Hudson River estuary even when
considered together with all other sources of potential take.

Another approach to assessing the effects of stressors on biological populations is to monitor the
health and condition of the population of a period of time during which the population is subject
to that stress. The resulting changes observed on the population provide a measure of the effects
of all sources of stress on the population including that of the stress of interest.

As discussed in Section 3.5.3, the shortnose sturgeon population has significantly increased in
the Estuary over the past 20-year period to the point that it is now widely considered to be in very
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(Bain et aI. 1998). This pattern provides strong evidence that the cumulative effects of all man
induced stresses over this period have not been sufficiently detrimental so as to prevent this
recovery. During this time both Roseton and Danskammer Point, as well as the other four mid
Hudson power plants, were withdrawing cooling water at levels comparable to what is being
proposed for the future. In fact, it appears that the collection of shortnose sturgeon as a result
of impingement was actually higher when the population was much lower than it is today.
Reasons for the present lower impingement rate of shortnose sturgeon are unknown,' but might
reflect a net upstream movement of the population allowed by 'improved water quality in the
extreme upstream end of the Estuary near Albany. Thus, it is reasonable to conclude that
issuance of a permit to Roseton and Danskarnmer Point allowing the incidental take shortnose
sturgeon at levels expected to be in the range of previous years, will not impede the continued
recovery of this species in the Hudson River estuary.

5.3 ALTERNATIVE 2 - ADDITION OF CLOSED CYCLE COOLING

Addition of cooling towers at Roseton and Danskammer Point would result in a reduction in
cooling water withdrawals by approximately 95 percent. Such reductions could be expected to
lead to reductions in the number of shortnose sturgeon impinged at each facility. Given the rare
occurrence of shortnose sturgeon early life stages in the vicinity of either plant, reductions in the
numbers of larvae entrained associated with cooling tower installation are difficult to predict.

However, any reductions in the potential collections of shortnose sturgeon from cooling water
withdrawals that result from retrofitting either plant with cooling towers must be weighed against
the cost and environmental consequences of such an action. As previously discussed, installation
and operation of cooling towers at Roseton and Danskammer Point would have significant
environmental impacts including:

• Vegetation clearing
• Visual impacts
• Need for make-up power
• Drift of salts and chemical pollutants
• Noise impacts
• Pollutant concentrations in tower blowdown

• Sludge

The consequences of such impacts must be weighed against the relatively small reductions in the
annual take of shortnose sturgeon at both facilities. In addition, sufficient CHGE~owned land
does not presently exist for installation of cooling towers at Danskammer Point. Additional land
would have to be acquired, potentially affecting local private owners. Finally, installation of
cooling towers at Roseton is estimated to cost $120 million, not including annual maintenance
and upkeep.

As previously discussed, implementation of the CHGE / Dynegy .Danskammer, L.L.c. and
Dynegy Roseton, L.L.C's Conservation Plan appears sufficient to ensure that the continued

_________~. .__9.pet'ltiQtLoLth.e-cD-oling....w,.ate.Liutak.eLaLR.o.s,etofi_and...D.anska..r:omeJ.:-E.oinLw.i-lL..not.Jikel,y.._.... . .. _

NOVEMBER 2000

5-12



Roseton and Danskammer CP EA ENVIRONMENTAL CONSEQUENCES

jeopardize the continued recovery of shortnose sturgeon in the Estuary. Thus, the additional
protection afforded by installation of cooling towers appears unnecessary given the large
economic costs and coincident environmental impacts to the Hudson River valley.

S.4 ALTERNATIVE 3 - NO ACTION

Although issuance of a Section 10 Incidental Take permit is not required for either Roseton or
Danskammer Point, in the absence of the proposed Section 10 permit, the enforceability, under
the Endangered Species Act, of the measures described in Conservation Plan would not be
assured. Without such assurance, it is possible that the number of shortnose sturgeon impinged
at Roseton and Danskammer Point, and the stresses associated with that process, could be
slightly higher than under the Preferred Alternative.

NOVEMBER 2000
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6. AVAILABILITY AND PUBLIC COMMENT

The NMFS published a Notice of Receipt of CRGE's incidental take permit application and
announced the availability of the CP in the Federal Register on August 9, 2000 (65 FR 48677).
Publication of the Notice initiated a 3D-day public comment period which ended September 8,
2000.

Copies of the draft CP, EA and IA were made available for review by appointment at the NJvlFS
Northeast Regional Office and also were available electronically on the World Wide Web. One
set of comments was received from PACE Environmental Litigation Clinic, Inc. on behalf of
Riverkeeper, Inc. The comments are summarized and paraphrased with the NMFS' response in
the following section.

Comment 1: The applicant is not minimizing, mitigating or monitoring the impacts of its activity
on the endangered shortnose sturgeon to the maximum extent practicable, as required by 50 CFR
§ 222.307(c)(2)(ii).

Response 1: Section 6 of the CP identifies actions to avoid, minimize, mitigate and monitor the
potential entrainment and impingement of shortnose sturgeon at the Roseton and Danskammer
Point power plants. Avoidance and minimization measures include cooling water flow reduction
programs (through outage days, volume minimization, off-peak cycling of circulating water
pumps) and continuous rotation of traveling screens. Further, CRGE / Dynegy Danskammer,
Ll.C. and Dynegy Roseton, LL.C. will sample during one 24-hour period each week to monitor
impingement. In addition, CRGE / Dynegy Danskammer, L.L.c. and Dynegy Roseton, L.L.C.
has provided for a mark-recapture study to estimate the population of adult shortnose sturgeon
in the Hudson River estuary twice during the IS-year term of the permit.

The NMFS has reviewed the information provided by the applicant and has determined that the
mitigation program proposed by CRGE / Dynegy Danskarnmer, L.L.C. and Dynegy Roseton,
L.L.c. meets the statutory issuance criteria. The program proposed is adequate for minimizing
and mitigating impacts to shortnose sturgeon posed by operations at the Roseton and
Danskarnmer Point power plants and it is the maximum extent that can be practically
implemented by the applicant. The NMFS must weigh the cost of implementing additional
mitigation with the benefits expected to the shortnose sturgeon.

The commenter questioned CRGE's rejection of targeted reductions in water withdrawal rates
in aneffort to reduce the entrainment or impingement as unfeasible based on CRGE's statement
that rare entrainment and impingement events cannot be predicted. The commenter stated that
this argument was unpersuasive since the unpredictability of impingement and entrainment in
no way prohibits attempts at reducing the likelihood of impingement and entrainment and argued
for increased monitoring of impingement so that adequate protection measures could be
developed and implemented. The commenter did not suggest specific reductions in water
withdrawal rates accompanied with evidence of an increased benefit to shortnose sturgeon. The
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impingement has and will continue to provide adequate information to design and implement
adequate protection measures for shortnose sturgeon.

The commenter specifically questioned CHGB's rejection of the use of fine-mesh screens due
to engineering difficulties, potential high costs and the lack of any apparent benefit to shortnose
sturgeon. The commenter did not, however, provide information to demonstrate that these
engineering difficulties could be overcome or that the costs were justified based on an increased
benefit to shortnose sturgeon.

The cornmenter also specifically questioned CHGE's argument that barrier nets are impractical
due to the proximal position of water intakes to strong tidal currents and main river channels,
water depth, seasonally high debris and sediment loading, and the presence of structures located
offshore of the intake at some of the facilities. Again, the cornmenter did not demonstrate that
barrier nets were practical at either the Roseton or Danskammer Point power plants.

The commenter argued that the CHGE should have addressed additional mitigation measures
including retrofitting the conventional screens currently in place at Roseton and Danskammer
Point power plants with "fish buckets" to improve the survival of impinged organisms. The
commenter claimed that the information provided by CHGE indicated that over 70% of the
shortnose sturgeon impinged do not survive and based on this calculation stated that the current
screening measures do not resolve the low impingement survival rate of shortnose sturgeon. As
a point of clarification, the information provided by CHGE demonstrates that 70% of the
shortnose sturgeon collected are dead but does not indicate that they were killed due to
impingement. In fact, the condition of some of these fish indicates that death occurred well in
advance of becoming impinged. The commenter does not provide any data to demonstrate that
the installation of "fish buckets" at Roseton and Danskammer Point power plants would reduce
the impact of these plants on shortnose sturgeon. If the commenter provided that information
they would then have to provide information 'to demonstrate that the incremental benefit
balanced against the cost would meet the standard of "practicable." In the absence of this
information, there is no reason to reject the mitigation measures proposed by CHGE / Dynegy
Danskammer, L.L.c. and Dynegy Roseton, L.L.C. in favor of those proposed by the comroenter.

The commenter argued that the proposed monitoring appeared to increase rather than minimize
the harm to the fish taken. Specifically, the cornmenter identified the lack of water in the
collection box at Roseton as a threat. The commenter argued that the existing program sampled
too infrequently and when conducted increased the threat to the species. Comments provided
by Carpenter Environmental Associates, Inc., attached to PACE's comments, recommend that
the conveyor belt/collection boxes at Roseton should be continuously monitored during the 24
hour sampling period to allow for the immediate identification of live fish. In addition, CEA
note that laboratory sorting of fish collected at the Danskammer facility could take up to six
hours. CHGE has confirmed that at Danskammer shortncse sturgeon are removed from the
collection net, measured and returned to the estuary before the remainder of the sample is
transported to the laboratory for processing. Further, CHGB has confirmed that collected
materials at Roseton are also checked frequently to identify and allow for the removal of
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shortnose sturgeon and therefore minimize the potential for adverse effects, including mortality,
as a result of impingement sampling.

The commenter provides court findings that it characterizes as identifying closed cycle "dry"
cooling is the best technology available and that better technologies are available other than the
conventional traveling screens. It is important to note that the findings are for different plants
than those that have submitted this conservation plan with different locations and modes of
operation. It is also important to note that the focus of this incidental take permit is to minimize
the impacts to shortnose sturgeon. It is not, appropriate, therefore to take more general
statements and assume that they directly apply to shortnose sturgeon at this facility. The standard
for review of this application is to insure that measures are incorporated that minimize to the
maximum extent practicable the impacts to shortnose sturgeon. This requires an evaluation of
the potential benefits of these alternative technologies to shortnose sturgeon weighed against the
cost of implementing these alternative technologies. The commenter has not provided such a
focused argument to justify the adoption of any alternative to that proposed by CRGE I Dynegy
Danskammer, L.L.c. and Dynegy Roseton, L.L.C. in its application.

The commenter argues that CRGE fails to recognize that mitigation measures must (1) be
addressed in a Habitat Conservation Plan, and (2) produce a net positive effect for the species
or contribute to a recovery plan objective. The issuance criteria for permits for incidental taking
of species require that a conservation plan be submitted and that the applicant will, to the
maximum extent practicable, monitor, minimize and mitigate the impacts of that taking. The
CP submitted by CRGE, and adopted by Dynegy Danskammer, L.L.C. and Dynegy Roseton,
L.L.c., does, in fact, include mitigation measures in section 6. Production of a net positive
benefit for the species and/or contribution to a recovery plan objective are not issuance criteria
for incidental take permits but are encouraged by the NMFS. In fact, the mark-recapture study
proposed by CRGB I Dynegy Danskammer, L.L.C. and Dynegy Roseton, L.L.c. is an objective
included in the December 1998 Recovery Plan for Shortnose Sturgeon.

The commenter does not provide any information specifically addressing the issuance criteria
that the taking will not appreciably reduce the likelihood of the survival and recovery in the wild.
The commenter argues for adoption of a number of technologies and methodologies to reduce
the impact of these plants on shortnose sturgeon but fails to (1) provide evidence that the
adoption of these alternative technologies and/or methodologies would reduce the impact of the
plants to shortnose sturgeon, (2) that any incremental benefit to shortnose sturgeon can be
considered reasonable in light of the economic costs of these alternatives, (3) that the proposed
conservation plan appreciably reduces the likelihood of the survival and recovery of shortnose
sturgeon in the Hudson River, or (4) identify the components of alternative conservation plan
that would not appreciably reduce the likelihood of the survival and recovery of shortnose
sturgeon in the Hudson River.

Comment 2: NNfFS cannot be adequately assured that the plan will be funded and implemented
because of the pending sale of the Danskammer and Roseton facilities.
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Response 2: CRGE has provided information that demonstrates that it does have adequate
resources to fund and implement the Conservation Plan. Dynegy Danskammer, L.L.c. and
Dynegy Roseton, L.L.C. have provided assurance that they have planned for and will commit
adequate funding for the CP and agree to the procedures identified to deal with unforeseen
circumstances. Dynegy Danskammer, L.L.C. and Dynegy Roseton, L.L.c. have confirmed that
they ensure that all measures identified by NNIFS in the draft IA and permit will be provided.
In this written correspondence and in information provided through phone conversations,

Dynegy Danskammer, L.L.c. and Dynegy Roseton, L.L.c. have accepted all provisions of the
CP, IA and Permit and has assured N:MFS that these will all be implemented. That commitment
is strengthened by the Implementing Agreement that will be signed by NMFS and CHGE and
Dynegy Danskammer, L.L.c. and Dynegy Roseton, L.L.c.

Comment 3: NMFS cannot reasonably determine the impact of CRGB's activities on the
shortnose sturgeon without an understanding of the species' critical habitat.

Response 3: Sufficient biological information is available on shortnose sturgeon to understand
its biological needs and to conduct analyses of potential impacts of proposed and ongoing
activities. Species information is contained in a number of documents including a synopsis of
available information on shortnose sturgeon compiled in 1984 by Daclswell, et. al., the December
1998 Recovery Plan for the species, and specific studies in the Hudson by Bain and Haley.

The formal designation of critical habitat for a species is not required prior to issuing incidental
take permits or incidental take statements in biological opinions. The requirement to have
designated critical habitat is noticeably absent from the issuance criteria in NNIFS' regulations
(§222.307(c)(2)). The NNIFS has conducted thousands of consultations under section 7 of the
ESA on federally funded, authorized and carried out activities to determine their potential to
impact shortnose sturgeon. Formal consultations require that the N1vfFS evaluate whether the
proposed action would reasonably be expected, directly or indirectly, to reduce appreciably the
likelihood of both the survival and recovery of shortnose sturgeon in the wild by reducing the
reproduction, numbers or distribution of shortnose sturgeon. These analyses are conducted using
the best available scientific information on shortnose sturgeon, but without a formal designation
of critical habitat under the ESA.

Comment 4: NMFS' decision on whether to issue an incidental take permit to CHGE will be
based on insufficient data and, consequently, arbitrary and capricious.

Response 4: The commenter, again, argues that the fact that critical habitat has not been
designated for shortnose sturgeon means that the agency has insufficient data on the species and
its habitat needs in order to evaluate impacts from activities such as the operation of the Roseton
and Danskammer Point power plants. The commenter does not acknowledge the information
that is available on the species including all those references cited in the Conservation Plan and
EA and most notably the Recovery Plan for shortncse sturgeon. A number of available and
relevant reports are, in fact, included in the reference section of the testimony of William Dey
included as attachment one to the comments provided by PACE. Shortnose sturgeon was, in
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species at the time of listing unless it is not determinable or not prudent. The recovery plan
recommends establishing specific criteria for all essential shortnose sturgeon habitats but does
not recommend a moratorium on the issuance of either incidental take permits or incidental take
statements in biological opinions until such time that the criteria are established.

The commenter does not specifically identify weaknesses in the data used on shortnose sturgeon
or identify available data that was not considered. The commenter does not specifically point
out flaws in logic or analyses conducted. The information and analyses in the CP and EA
provide a logical and reasonable basis for the proposed action.

Comment 5: The consideration of CRGE's incidental take permit application is a waste of
agency time and resources.

Response 5: CRGE is the current owner of Roseton and Danskammer Point power plants and
has submitted a complete application to the N1v:1FS for an incidental take permit. The N1v:1FS
must review and process that application in a timely manner. N1vfFS staff worked with CRGE
during the development of the application. During these discussions, CRGE made NMFS staff
aware that it was likely that the plants would be sold to a new owner. Following submission of
the application materials, CRGE contacted NMFS to confirm that the Danskammer and Roseton
Power Plants had been sold to a new company, Dynegy. NMFS has now been officially informed
by CRGE that the new buyer has been identified. That new owner is Dynegy Danskammer,
L.L.C. and Dynegy Rosetoo, L.L.C. As explained in correspondence from CRGE and Dynegy,
Dynegy Danskammer, L.L.c. and Dynegy Roseton, L.L.c. agree to all of the terms and
conditions included in the Conservation Plan submitted by CRGE, the Implementing Agreement,
and Permit.

Comment 6: The conunenter requested a public hearing to allow Riverkeeper to demonstrate that
feasible, superior alternative mitigation measures exist, such as Ristroph modified vertical
traveling water screens.

Response 6: The request for a public hearing was denied as PACE Environmental Litigation
Clinic, on behalf of Riverkeeper, provided information on alternative mitigation measures in its
written comments. The N1v1FS denied the request as there was no indication that such a hearing
was necessary or that it would provide NMFS with significant new information needed for its
review and analysis of the application.

Comment 7: In its comments, PACE included a letter from Carpenter Environmental Associates,
Inc. (CEA). Although addressed to us, the N1vfFS did not receive a separate, independent copy
of these comments. The majority of CEA's comments were duplicative of those in PACE's
cover letter and therefore will not be addressed separately.

CEA noted that the applicant failed to consider candidate species.
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Response 7: As noted by CEA, the inclusion of candidate species is at the discretion of the
application. Failure to include candidate species is not a flaw of a Cpo.

.-_.__.__.._.._ __ _---_.__ __ __ .
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7. FINDING OF NO SIGNIFICANT IMPACT

Based on the information contained in this Environmental Assessment, NMFS has determined
that the issuance of an ESA section lO(a)(l)(B) permit to Central Hudson Gas & Electric
Corporation / Dynegy Danskarnmer, L.L.c. and Dynegy Roseton, L.L.C. based on their
conservation plan and application will not significantly affect the quality of the human
environment. The NMFS has determined that the proposed action does not constitute a major
Federal action significantly affecting the quality of the human environment within the meaning
of section 102(2)(c) of the National Environmental Policy Act of 1969. Therefore, an
environmental impact statement is not required and will not be prepared.

.........__..__ __..__.__ _ __.__ __.. _._..__._._ _-_ .

NOVEMBER 2000 7·7



Roseton and Danskammer CP EA LIST OF AGENCIES/PERSONS CONSULTED

i;

8. LIST OF AGENCIESIPERSONS CONSULTED

The following is a list of agencies and persons that were contacted during the course of
preparing this EA:

Dr. Mark Bain Cornell University
Dr. Boyd Kynard United States Fish and Wildlife Service
John Q'Herron Q'Herron and Associates
Edward Radle New York State Department of Conservation
Dr. Michael Dadswell Acadia University
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TABLE 5-1 ACTUALNUMBEROF SHORTNOSESTURGEON (SNS) COLLECTED DURING

Numbers in parenthesis indicate. number collected during a special study of simultaneous sampling at Danskammer Point and Roseton.
Note: NS = No Sampling; NC = No Catch of SNS, samples were examined for only select species; NR = No Report for SNS, only data for select species reported.
Sources: Annual entrainment monitoring reports.
Acipenser = Species unidentified.

ENTRAINMENTSAMPLING AT SIX HUDSON RIVER POWER PLANTS, 1972-1998

Bowline Lovett
Indian Point Indian Point

Roseton
Danskammer Annual

Unit 2 Unit3 Point Total
I 1972 NS NS NR Not Operational Not Operational NS ---

1973 NS NS NR Not Operational NS NS ---
1974 NS NS NR Not Operational 0 0 0
1975 0 0 NR Not Operational 0 0 0
1976 0 0 NR NR 0 0 0
1977 0 0 NC NC 0 0 0
1978 0 NS NC NC 0 0 0
1979 0 NS NC NC 0 0 0
1980 0 NS 0 0 0 0 0
1981 0 NS 0 0 0 0 0
1982 0 NS NS NS 0 0 0
1983 NC NS 0 0 0 2 Acipenser 2 Acipenser

I 1984 NC NS 0 0 0 3 (1)") SNS, 3 (1) SNS,
1 (1) Acipenser 1 (I) Acipenser

1985 NC NS 0 0 0 0 0
1986 0 NS 0 0 0 0 0
1987 0 NS 0 0 0 0 0
1988 NS NS NS NS NS NS ---
1989 NS NS NS NS NS NS ---
1990 NS NS NS NS NS NS ---
1991 NS NS NS NS NS NS ---

1992 NS NS NS NS NS NS ---
1993 NS NS NS NS NS NS ---
1994 NS NS NS NS NS NS ---
1995 NS NS NS NS NS NS ---

1996 NS NS NS NS NS NS ---
1997 NS 0 NS NS NS NS 0
1998 NS 0 NS NS NS NS 0

Total 0 0 0 0 0 3 (1) SNS, 3 (1)SNS,
, 3(1) Acipenser 3(1) Aciocnser
I llC
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TABLE 5-3 ESTIMATED ANNUAL IMPINGEMENT OF SHORTNOSE STURGEON
AT SIX HUDSON RIVER POWER PLANTS, 1972 -1998

I Bowline I Lovett .1 Indian Point Unit 2 I Indian Point Unit 3 I Roseton I Danskammcr I All Plants

1972 1(» 0(»
1
0' Not Operational Not Operational 14 16

1973 9 0«)
2

0' Not Operational 0 29(d) 40
1974 9 Ole) 3 Not Operational 7 0 19
1975 0 0 1 Not Operational 0 0 I
1976 4 0 2 0 0 0 6
1977 0«) 0 6 1 0 6 13
1978 0 0 2 3 0 0 5
1979 0 0 2 2 0 0 4
1980 0 0 0 I 0 0 I
1981 0 0 0 0 0 0 0
1982 0 '0 0 0 0 16 16
1983 Ole) 0 0 0 0 5 5
1984 0 0 4 4 13 15 36
1985 0 0 0 0 7 11 18
1986 0 0 0 0 0 0 0
1987 0 0 6 3 0 0 9
1988 0 0 0 4 7 0 11
1989 0 0 0 0 0 0 0
1990 0 0 0 0 0 15 15

1991 0 0 I" I" 0 0 2
1992 0 0 I" I" 0 8 10

1993 0 0 I" I" 0 0 2

1994 0 0 I" I" 8 0 10

1995 0 0 I" I" 7 7 16
1996 0 0 I" I" 0 0 2
1997 0 0 1'0 1'0 0 0 2

1998 0 0 1'0 I" 0 14 16

Total 23 0 37 26 49 140 275
Per Year 0.9 0.0 1.4 1.0 1.8 5.2 10.2

Last 10 years 0 0 8 8 15 44 75
Per vear 0 0 0.8 0.8 1.5 4.4 7.5

(1986-1990).samplingofyears5lastofaverage

('J

(a) Estimated impingement based on yearly average of following 5 years of sampling (l973,1977) and prorated to start of operation in September.
(b) Assumed 100 percent of flow sampled in accordance with applicable Standard Operating Procedures.

Percent of annual flow sampled assumed same as 1975.
(dl Percent of annual flow sampled based on 26 sampling days (from sampling frequency) and 365 operating days.

Percent of annual flow sampled assumed same as previous year.
(f) Estimated impingement based on yearly

('J
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APPENDIX TABLE A-I (CONTINUED)
I
I,

10.~tig,,0,
nange or

Study Sampling Gm Sampling Volume O~ Sample Duration Sampling Design Sampling Schedule
No. Sample No. Samples 24-1rr

Year Locations Depths FlowRale Days COllected Volumes Noles

I
(m')

I Intake 571-l mesh nel S, m,b Two30-min Noon, midnight
1-2dayslwed:

" NRFeb-Aug,

lEA 1978
"0'" { }3-4 days/weekDischarge Automated 1 minto 94 NR

I
Pipe Abundance 3.2-01 Feb-Aug

Sampler (J-in: diameter "'" 8 l-Ilr samples

Unit 2 pump; 505·( discharge

I Discharge mesh net) pipe 2 days/week
51 Nil

I Pipe
Mar-Aug

Unit 1
571-f mesh net s,m,b 30 min Noon, midnight

1-2 days/wed:
19 NR 135-

Intake Mar, May-Jul 1I,355

Automated 1 minto
EA 1979 Abundance 3.2-m 8 )·hr samples; 2 2-hr

Discharge Sampler (3-ill_ diameter 24 hr samples between
5 days/week

" NR 140-

pump; 505-t discharge 20 May and 9 JUI!
Mar, May-Jul 9,200

mesh net) pipe

I Unit l
1-4 days/wed:

279.8·
Discharge

I Mar-4 Apr; 20 99 NR
1,616.2

Automated I minlo May-9 Sep

Ullit 2 -<
Abundance 3.2-m

One 24-hror >- 2-4 days/weekEA 1980 Sampler (3-ill. diameter "'" 265.7-
8 Lhr samples 27 NR

Discharge pump; 500·( discharge 10-25 Scp 897.7

I
mesh lIet) pipe Daily

Both 9-23 JUII alld NR
Unil5 '- -' 21 Jul-6 Aug

Ullill

EA 1981
Discharge

Same as above
Same as . 24 hr One 24·hrcompositc

2 days/week
]0 ]0

780.6-
or Unil2 above 10 May-S Sep I .coa.a

I Discharge

,

i
N9TE

'
NR = Not Reported. Infocmaliun not conmilled in annual report.
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APPENDIX TABLE A-I (CONTINUED)
,

+,;.""
Raugeor

Study Sampling G= Sampling Volume or
Sample Duration Sampllng Design Sampling Schedule

No, Sample No. Samples 24·\rr
Noles

Year Locations IJ<plh< Flow Rate Days Colleeled Volumes
{mJI

I 3 pipes
Automated extending

Unit I
Abundance 1.1,1.3,

Discharge
Sampler 1.7 miuto

(3-in. pump; flowin

i
500 i-mesh net) discharge

tunnel,
Two Automated 38 (Unit I) 240 (Unit I) 319-3-

31rr Continuous 14 May-9 Aug
88 (Unil 2) 1026 (Unit 2) 7,Ql25Abundance

Samplers
4 pipes(3-in. pump;EA 1981 Unit2 500 i-mesh net);

extending
Discharge

two pumpzoaeet
0.1-\.7 III

samplers (4-io.
into flow

pump; 500 f-
mesh net).

3",
middeplh

Uoit2
Same as above

and 1 ncar
31rr Continuous 48 hr 21un-7 Aug 237

Replicate

Discharge tor ill sampling

\
discl>3rge

pipe

j
NOTE: NR '" Not Reponed. lnformatioo not contained in ennua! repon.
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TABLE A-3 ENTRAINMENT SAMPLING METHODS AT INDIAN POINT GENERATING STATION, 1971-1987

I

Investiga
Study Sampling

Gear
Sampling Volume or Flow Sample

Sampling Design
Sampling No. Sample No. Saniples

24-hr Volume Notes"' Y~, Locanons Do."" .." Duration Schedule Days Collected

NYU I 1971 1-1,1-2, Open O.5-m diameter, s, m.b Metered: NR 5 min One daytime, one May-Dee Surrac~ sample,
discharge canal 571-l mesh {2 samples nighttime sample from nets

(D-ldoWllstream plankton nets per depth) lowered trom
of Units I and 2, (1.9-m long) platform; mid·

D-2---iloWllstream and bonum
of Units 1,2, depth samples

I
And 3) from rr~cd

sampJlng ri.gs

NYU I 1972 '"1,1-2,0-1,0-2 Same as above Same as Metered: NR 5 min One daytime, one 18 Apr-26 Dec
above nighttime sample (Biweekly

through 24 Aug; 27 Jun-24 Aug)

i nighttime only
I thereafter
I
I

I
Every 2 hr over 24-hr

Once/week
8 May-24 Jul

period at all stations
6 samples!

1-1,1-2,0-1,0-2,
Same as

(May-Octl. Every I
Twice/month location {nearly

DP (discharge Same as above
above

Metered: NR 50 min hr from 1700 through
Aug, Oct simultaneous

port) 2300 honrs at l-Lcr I.
collcetion)

NYU 1973 2 or both (Nov and
Once/month

Dec).
Scp, Nov, Dec

i 05-m diamcter, 4 times/month
I Unil 2 intake (II-I

s, m,b sonunaneous run, Jul

I
571-l mesh (2 samples Metered: NR 50 min sampling with at least

and 11-6) plankton nets per dcpth) one intake at Unit I Twice/month

I (L2 m long) A",

I
Metered through
late spring when

I velocity-

i reduction COnCS

i I-I. 1-2, II-I, 11·6,
were installed on

Once/month

I
0-1,0-2, Dr discharge Prior to May,

(Sampling at Unit s, m.b sampling nets. 5 min 15 Jun-17 Dec 18
Calculated (from Every 2 hr ever 24-hr

NYUI 1974 l and Zon a Sarno as above (2 samples
sample volumes viability period at all stations

(21 May-

I
variable mode per depth) 17 necj

dependent upon
(21 May- samples) Weekly

gcneralJng mode.
17 Dec); 0.62.

May-15 Jun

I

8.53 m l (Unit I
intake); 2..76-8.88

ml (Unit 2
intake); 3.29-8.78

I (discharge canal)

NOTEj NR = Not Reported. Information not contained in annual report.

!

I
!



TABLE A-3 (CONTINUED)

!.

I"mti~"" Study Sampling G= Sampling Volumeor Flow Sample
Sampling Design Sampling No. Sample No.Sampks 24.11r- Volume NOles

y~, Locations Il<p,," Rat< Duration Schedule Days CoUeded

i Weekly

AUTOSAM 90-min 6 Mar-May

E~
(J-in. electric Mid

composite
pumpl3-in. {appro",. 700·1,300 (Composir 8 consecutive 3-hr Twice/week

1980 DI intakehose/t- ] III below liters/minute
e of six periods over 24 hr

IUD (first week) 40 312
I water flow rate

I
Ill, 500-t mesh

surface)
15-min

lX/wed:
collection nel) cycles)

lun (2"" week)-
llllli

I
AUTOSAM

Mid
90-min

(J-in. electric Ave.90-min composite

E1 pumpf4.in. {approx.
sample = 83.4 m3 (Composlt 8 consecutive 3-M Twice/week

1981 D2 intake nosezt-
] IIIbelow

(range 67.4-97.9 e oflhrec periods over 24 he 6 May-30 Aug
31 245

,
ill, SOO·{ mesh

water m'l 30·min

I collection n~-,i- surface) cycles)

I

from )·18 May,
3-hr 5ample
consisted of

thrcc 60·minnl~

I
CYCJc5 uf 51

minnie
AUTOSAM

Mid
collectlcn and 3

! (3-in. electric Range 909· minute nel .....ash
pomp/4-in. (approx_ Continuous sarnpfing

Daily 1,210.5 m' and sample
intake hosezt-

3 m below "" over 24-m period
3 May-13 Aug

93 NR
(88 of 93 lJ"ansfct. Aflcr

m, 500·( mesh
water (eight 3·hr samples)

sample days) 19 May, 3·lu

collection net)
surface) sample

consisted of six
21-minule

." 1983 D2 eolleelioll cycles

I

and 3 minnl~ net
wash and

sample unnsrer.

!'ump/nel
Each 3-lIr

apparalus (4-in. sample

I
Homelite trash Mid

consisted uf
Ihrcc 60-minutcpump 10 0·5 m (approx. Conncuous sampling

Mon, Wed, Fri c~les of 50·55plankton nel of 3 m below Flowmeter: NR j br over 24·m period 17 Jun-g Jul
II NR NR minule

I 333-1 mesh water (eight Lhr samples) coltecuon and 5·

I
prior 10 Uul; surface)

IOminul~ncl

500·( mesh wash ami
I lhereafter) 'ample eansrcr
I



I, TABLE A-3 (CONTINUED)

T
Iuvesligalor

I

NAI

EA

.J
I

Study
Year

1985
(cOn\.)

1986

1986

Sampling
Lccatlons

D2

River sampling
offshore Indian

Point Station

D2

D2

Gear

O.S-mdiameter,
500·( mesh
plankton net,
L8mlong

0.5-m,5OO-l
mesh conical
plankton net,

1.8mloog

Pump/net
apparatus (4·iu.
Homelire trash
pump 10 O.S·m
ptanktoo netof

SOC).( mesh)

AUTQSAM
(EA) (3-in.

electric pump/4
in. intake

hosell-m,S()()-1
mesh collection

net)

Pump/net
apparatus (NAI)
(4-in. Homelite
trash pump to

O.S-mplankton
net of S()()-[

mesh)

Pump/net
apparatus (4-in.
Humelire trash
pump to O.S-m
planklOllnet of

202-l' mesh)

Sampling
Depths

Net lowered
to wlthin
0.5 mof

bottom and
raised in
step-wise
manner

throughout
water

column
Step-wise,

Oblique
lows from

l-m off
bottom 10

surface

Mid
(applO'<_

3 m below
water

surface)

Mid
(approx.

3 m below
water

surface)

Mid
(approJ<.

3 m below
water

surface)

Mid
(approx.

3 m below
water

surface)

Volume or Flow

"",

Flowmeter inside
net's mouth

flowmeter inside
ners mouth

])5·165
mllJ·hr sample

7()()-I,OOO
liter/min (mosl

samples between
8()()-9lX)

liter/min)

Minimum l()() m'
per 2-hr sample

Sample
Duration

'"'

3Iu

3Iu

'"'

2",

Sampling Design

Continuous sampling
over 24-hr period

(eight 3-m samples)

3 IOws!hour;
combined over 3-hr

periods
corwspolldillg to

pump samples

COntinuous sampling
over 24-hr period

(eight 3-hr samples)

Ccnueuous sampling
over 24-hr period

(eight 3-hr samples)

Continuous sampling
over 24-hr period

(twelve 2·hr samples)

Sampling
Schedule

Mon, Wed, Fri
3 JUll-9 Aug

Daily
3-12 Jun

Every other day
11 Jan-30 Apr

Daily
l-15May

Daily
S May-IO Aug

Replicate
sampling

5 days/week
6 May-IO Aug

Replicate
sampling

2 days/week
6 nu-s Aug

No. Sample
Days

'0

10

3S

102
(Inial EA
and NAI

collections)

No. Samples
Collected

277

24·Jrr Volume

Range 1,276.3
23,585.6 m'

Range 3,886.5_
11,326.7 m'

Range 839.6_
2.439.9 ml

(99 of 102
sample days)

Notes

Each 3-m
sample

consisted of
twelve [5·

minute cycles
(12·minule

collection ami 3
minute net wash

and sample
transfer)

Each J.1n:
sample

consisted of six
27-minute

collection cycles
and j-minute

wash and
s81nple transfer

Each 2·hr
sample

consisted of four
30·minute
collections

Examined bay
anchovy ysl and

psyl



APPENDIX TABLE A-4 ENTRAINMENT SAMPLING METHODS AT ROSETON GENERATING STATION, 1973-1986

In,~"'t,,
Volume

24-hr Ave.
y~

Sampling
G=

SamplIng or Sample
Sampling Design Sampling Schedule

No. Sample No. Samples Volume NolesLecatlons ll<pu. Flow Duration Da}'s Collected
(m3)

I "to .

I Intake
O.5-m COlIC nets

S,m,b 2X Mar-Apr
511-l

LM'
1974 10min

4Xovcr24-hr
Shore-based OS-mnet

period
Mid·MayDischarge

571-!
m Weekly

1bruAugI Sealwcll

I Weekly Jail thru Apr,

LMj 1975 Intake
O.5-mClInc nets

s.mb 4X over M·hr '"571-£ period 7X May

I OX J"
! SX ],I

I
Weekly

Jan Ihru Apr,
A',

LMS 1976 Intake
O.S-m cone nets

s,m,b
4X liver 24-br 7X May 43

I
57H period OX J,.

5X ],I

, Monthly Sep thru Dec

1 Roseton
Pump/net apparatus

150-200
Samplesize based

1976 Discharge
(4-iu. Homelitetrash

mlper 2.5-3 hr axover za-iu 1-3days!
Marthru Aug 497

on volume; eer

seawen pump 10 0.5 m plankton
samlpe period week suspended in

net of 571-! mesh) v-norcn weir

! Intake,
u./s (between O.S-mCODe nets Vol equal 10river 4X over 24-M Weekly JanthniAug

1977 trash racks s.m.b 66

I and traveling 571-t program period

screens) Monthl S"" thru Dec .

I
Pump/netapparatus 276-1,482I Rcseton 8 or 4X over 24-hr

Et 1977 Discharge
(4·in. Homelitetrash mln4

3or 6 hour period
1-3days

Jan lhruAug 286 V·uOleh weirpump 10O.5·mplankton hour Iweek:
Seal Well

net of511·( mesh) collection
(continuous)

I,



APPENDIX TABLE A-4 (CONTINUED)

In'+''
Volume

M-hr Ave.
y= SampUng G= Sampling " Sample

SamplIng Design SamplIng Scbedule
No. Sample No. Samples

Volume NolesLocations Dop,," Flow uuraucc Days Collected
(m3)""W

I 2Xper Late Apr,

I week May.IUD EachHu sample
AUTOSAM consisted of six 30·Roseton (3-io. decme pump! 0.74-0_18 ax over min cycles of27

E1
1981 Discharge m'/min 3 hour 42 333 3-hr 1,081

SealWell I-m,500.emes~ 24-hrperiod 3Xper

'"
mincollection and

collection nell week 3 minnel washand

2Xper Aug,early
sample lransfer

week Sop

E)
Pump/net apparatus 1.8 m off

28 primary 2243·hr 1,511.80(4-in. Homclite trash bottom 3 hour
Rosetou pump, 4·in. intake and (mid-poiDt 1,040 (Compositeof

gx over
M~ohru

1982 Discharge discharge hoses, to of litersrmin slx successive
za-nr period weekly Mid-Sep Duplicate sampling

Seal Well (continuous) on 3 dates--48 30-i 05-m planktonnetof discharge 30-min) 3 replicate 1310.5-hr

I 500-( mesh) callal) minsampks per
date.

I
Weekly EarlyMay.

Pump/lletapparatus 1.8moff

gcscrou
{4-ill.Hormlite trash bottom 1,040 I hour 24Xover 11-27May,

pump, 4·in. intake end (mid·point liters/min (Compositeof

Ei

1983 Discharge 24·hrperiod Daily and 31 May- 35 838 1,491.70
Seal Well

dischargehoses, to of (275 twosuccessive
(ccndnuous) zz run0.5 m planktonnet of discharge gallmill) 30·min)

5oo·e mesh) canal)

Weekly LateJon-
July

I Weekly EarlyMay 38 901 I-hr 1.489.87

+
Roseton Pump/nelapparatus Approx.2 \.041 I hour 24XoVCI 2X1week Mid·May 90.S-hr

m'/min {Compositeof
1984 Discharge (Homelitetrash pump 10 mort (27S two successive 24.hrperlod 22 May thru Replicatesamplingsea wen 0.5·m plankton net) bouom gallmin) 30·min) (contiouous) l1un;5·8 (location5·m southDaily

Jun. 19-29 of primary

I
J," locatiOll) 0lI4 dates

Weeki" ," 4 951-rn,



APPENDIX TABLEA-5 ENTRAINMENT SAMPLING METHODS ATDANSKAMMER POINT GENERATING STATION, 1974-1986

In'~U'il" Volume or Sample Sampling No.Sample No.Samples
24.hr Ave.

y .... Sampling Lecatlous G.... Depth SamplingSchedule Volume NotesFlol"Rale Duration Design Days CoUected
1m')

J Intake Canal I-m Hensen style s,b Weekly Dec131hru
(western side) nets Feb74

1914
UlIilJ I-m Hensenstyle

7 min 4X over M-hr 2Xp.' Marthru Apr
Discharge Pipe

m
monthne period

lntake Caua! O.5-m COlle nets,
s.m.b Weekly

mid-May
(eastern side) 511-( ttuy.Aug

wf
- Weekly JanIhru Apr,

O.S-m cone nelS, 4X over 24-m A',
1915 InlakeCanal

571-l
s,m,b period 7X May

6X J"
5X ret

w~
Weekly

Jan thru Apr,
A',

1976 Intake Canal
US-mconenelS,

s,m, b
4X ovcr24-hr 7X May 44

511-! period 6X J"'

I 5X J"'
MonUIl Seuthru Dec

I Intake (between trash Volume equal Weekly Jan IhruAug
w~ 1977 rocks aud traveling

O,S'illcone nels.
s,m,b (Driver

4X over24-m- 66

i screens) 571-l progTolffi
period Monthly Sep Ihru Dec

E~
Pumphietapparatus 861-1,345 m' Quly samples from

21 lao - 28 Mar
(4-in. Homellte (on all but 8or4X over 1-3 late Jan thru and 2-30 Jun were

1917 Unit 3 discharge pipe trash pump 10 one date tOlaI 3 or 6 hour 24·hrperiod
days/week A', 95

analyzed (95, 05-m plankton net volume was (COlltinuOllS)
samples). v-notch

i 0(571-(mesh) >1,172 m])
weir.

I Weekly
Jan IhruApr,

Intake (between trash A',

1s 1918 racks and traveling
O.5-mCOliC nets,

s,m,b WOOn 4X over 24·l>r 46
571-! period 7X M.y

screens) 9X ,,,
I Monthly Sero thnt Dee
I 2X J..

Js Intake Canal 4X Feb, Mar, JU1,

(Intake House, 45.7 m 0.5-m cone nels, 2X over 240hr
A,S

1979 s, b 10 min 3X Ap' 36 288

I
N of Units 3-4 intake 511·( pencd

scrccns) 6X M.y -8X J"
IX S.

I
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APPENDIX TABLE A-5 (CONTINUED)

In'~Il+''
vchme or Sample SIlffiPUng NlI.Sample NlI. Santples

24·iu' Ave.
Year- Sampling Lceaucns G", ~plh Sampling Schedule VlIl UIDt! NolesFlow Rate Duration Design DaY5 Collected (m)

I Pumploetapparatus Weekly Earl)'May
(4-in. Homclile l-moff I hour

Intake Canal trash pump. a-ln. bottom 1,040 (Composite 24Xovcr Alternate mid-May tIuu
EA 1986 {directlydownstream intake and (Replicate: liters/min oftwo 24-hrperiod

"'" laic jun 28 666 1,471.00

I
oftra5hracb) dischargehoses, to 2.8 moff (275 gaVmin) successive (continuous)

O.5-mplankton net bo_l 30-min) Weekly
[ate Jun and

. of500-lme5h) M

,



TABLE A-6 (CONTINUED)

Study
No.

Sample Sampling Sampling
ToW No. To'" TotalPlanl

investigator Sampling Loaltlon SllDlpUng Equipment Samples! Sample No. Flow Sampled Nolesy-
Lccatlen

Duration Period Frequency
Dales Samples (%)

LMS 1981 Combined Aluminum fuulII: basket with I- I "'" "'" 2JweekJan-Apr; 69 69 18.9 Additional sample within
screenwash em steel me.slilined with o.s-cm lIweek May-Dec 12 hr lf more than 1,000 fish

sluiceway for nylon mesh in II; sample
Uu.i1sl&2

LMS 1982 Combined Aluminum frame basket with 1 "'" "'" Weekly 61 61 16.6 Additionalsample \\111tin
screeuwaah 1.9b.O.9S-<'ffi aluminum mesh 72 hr ifmore!han 1,000fish

sluicewayfor lined with u.e-cm nylon mesh in II; sample
Units 1&2

1983 Report not available

LMS 1984 Combined Aluminum frame basket with 1 24hr "'" 31week lan·May, 120 120 31.2
screenwash 1.91110.9S·cm aluminum mesh OCI-Dec; l/week

sluiceway for lined with O.6-em nylon mesh Jun-Sep
Units I &2

LMS 1985 Combined Aluminum frame basket wiLlI 1 "'" "'" 3/wcek Jan·May, 109 109 29.3
screellwash l.9IxO.95·cm aluminum mesh Oct-Dec; lIweek

sluiceway for lined wiLh 0.6-cm nylon mesh Iun-Sep
Units I & 2

LMS 1986 Combined AlumillUmframe basket with 1 24'" "'" 3/week Jan·May, 101 101 28.3
screen wash 1,9bO.95·cm aluminum mesh ocr.nee: lrweek

sluiceway for lined with0.6-cmnylon mesh Jun-Sep
ucns ra z

LMS 1987 Combined Aluminum frame basket wilh 1 "'" 24'" 3/week Jan-May. 103 103 26.6

i
screenwash 1.9IxO.95·cm aluminum mesh Oct-Dec: I/week

sluiceway for lined with ne.cm nylon mesh Jun-Sep
Units I &2

LMS 1988 Combined Aluminnm frame basket with 1 24'" "'" 31weekJan-May, 101 101 28.4
screen wash 1.9bO.9S-cm aluminum mesh Oct-Dec: l rweek

sluiceway for lined withO.6-cm nylon mesh Jun-Sep

I
Units 1&2

LMS 1989 Combined Aluminum frame basket with 1 "'" "'" 3/week:lan·May. _103 102 27.3
screenwash 1.91xO.9S·cm alurnlnum mesh Oct-Dec; IIweek

I
sluiceway for tilled withue-cm nylon mesh Jun-Sep
Uuitsl&2

, LMS 1990 Combined Aluminum frame basket with 1 "'" "'" 3fweek Jail-May, 111 111 29.3

I
screenwash 1.9IxO.9S-cm aluminum mesh Oct-Dec: IIweek

sluiceway for lined with ue-cm nyloo mesh Jun-Scp
Units I &2

!
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TABLEA-7 IMPINGEMENT SAMPLING METHODS AT LOVETT GENERATING STATION. 1973-1998

I
I
I,

T,W
N,.

Sample Sampling Sampling
TolalNo. T,W Plan,

InvesUllalor Year Sampling Looi.tion SamplingEquIpment Samples! Sample N,. F1,. N,,,,
Location Duration Period Frequency

Dates Samples Sampled
1%)

1973 Report notavailable

1914 Report not available

1975 Report notavailable

1976 Report 001available

1M' 1977 Screenwash discharge . Angle tree baskets of I 24m 24m Weekly 49 63 8.7 t-cm mesh venieal
pipe for each of O.95.emsteel mesh traveling serum ill lise
UniIS3.4&5 through 1997

1M' 1978 Screenwashdischarge Angle iron baskets of I 241, 24m Weekly " 69 13.8
pipefor each of O.95-cmsteelmc:;h
UlIHs3,4&5

1M' 1979 Screenwash discharge Angle iron baskets of I 24m 24m Weekly sa 84 11.6
pipe for each of O.9S-em steel mesh
Units3.4&5

1980 Report 1101 available

1M' 1981 Screenwash discharge Angle iron baskets of I 24m 24m Weekly 47 83 "' Additionalsamplewithin
pipe for each of O.95-cm5\0:.:1 mesh 12hrifmorelhalll,ooolish
Units. 3,4 &5 in a sample

1M' 1982 Screenwash discharge Angle iron baskets. of I 24m 24m Weekly 53 88 13.9 Additionalsamplewithin
pipe for each of O.95·cmsteel mesh n hr if moretitan 1,000fish
Units3.4&5 in a sample

1M' 1983 Scteenwash discbarge Angle irOll baskets. of I 24m 24m Weekly 52 80 16.1 Additionalsample wilhin
pipe for each of O.95-.em steel mesn 72 hr if morethall 1,000fish
Units 3, 4 &5 in a sample

1M' 1984 Screenwashdischarge Aogle iron basketsof I 24m 24m Weekly 52 71 13.8 UnitLoff-line on
pipe for each nf O.95-.em steel mesh sampledates

Uni1S4&5

I
1M' 1985 Screenwashdischarge Angle iron baskets of I 24m 24m Weekly 42 66 lOA

pipeforeachof O.95o.J;"m steel mesh
UnitsJ,4&5
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TABLE A-7 (CONTINUED)

T.I>!
Nc.

Sample Sampling Sampling
Tola! No. T.I>! Plant

lnvesllglloor y= Sampling Location Sampling Equipment SamplfSl Sample Nc. Flow Notes
I Lccatlcn Duration Period Frequency

""'~
Samples Sampled

,%>
Nonnadeau 1995 Screeawashdischarge Aluminwnframebasketswith I "'" "'" Weekly " 108 15.5

pipe foreachof OS-em galvanized mesh
UniIS3.4&5

Normadeau 19% Screenwash discharge Aluminum flame baskets with 1 "'" "'" Weekly 50 97 • 15.1
pipe-foreach of O.5-emgalvanizedmesh
UnilS3,4&5

I Normadeau 1997 Screenwash discharge Aluminumframe baskets with 1 "'" 24 hr Weekly sa 77 15.0

I pipefor each of O.S-emgalvanized mesh
Uni1S3,4&S

I Norrnadeau 1998 Screenwash discharge Aluminumframe basketswith 1 "'" "'" Weekly sz 105 15.7
pipe for each of O.S-em galvanizedmesh
Units3,4&5



I TABLE A-8 (CONTINUED)

l+esttglltof
Study Ijnlts S_Un< Sampling Rauuneccnecuon Sample Sampling Rescheduled Months ToW No.

Tolal Plant
Structural

Flow Sampledy", S"",,,'" Loa""_ EquIpment """'n!, Period Schedule Samples Sampled SampleDales (%)
ModillcaunllS

I
Sluice having fish removedby haod Routinescreen "'" Daily Not applicable Unit! Jan-Dec 362 (Unit I) lnMarch,

O.37S-in. or net from collection washingonce daily Unit 2 Ian-Dec 33\ (Unit 2) horizontal
, 1,2 square mesh screea.During Mar, between0800 and liult 3 Apr-Oct 53? (Unit 3) baskets were,

collection bocizoolal baskets 1200hours (days of attachedto Unit
screen wereattached to circulating 2 fixed screens

Unit 2 fixed S(;rW!S pomp 23 and 26 at 0,

23 aud26 atO, 6, 12, operation) 6.12,and 18 n

I
and 18 it above river aboveriver

TI 1974 bottom. fish were bottom. Fish

removed by hand. were removed,
by hand.

I
Screen box in Fish removed by CollecUoos at 4·hr "'" Sporadic

3 washwater hand orne! intervals (screens during testing
sluice were either of circulators

I
continuously

washed or rOlaled
once every 4 hr)

TI 1975 1,2 Sluice having Fish removed by Routine screen "'" Daily Not applicable Unit 1Jan-Aug 149 (Unit I)
0.375 in. square hand or net washingonce daily Unit 2 Jan-Dee 345 (Uni(2)
mesh collection betweerJ 0800 and

screen 1200hours
, TI 1976 I. 2,3 Same as above Same as above RoutineS(:f~n "'" Daily Not applicable Unit I Aug, 58 (Unit 1)

washingonce daily sep. Nov 193(Unit2)
Unit2Jan-Apr, 329 (Unit 3)
Jun, Sep-Dec (days of
Unit 3 Feb, operation), Apr-Dec

i TI 1977 2,3 Same as above Same as above Routinescreen 24hr Daily Not applicable Unit 2 Jan-Dec 303 (Unit 2)
I

I washingonce daily Unit 3 Jan-Ocr, 303 (Unit 3)
between0800 and nee (days of,, 1200 hours operation)I

i TI 1978 2,3 Not reported Same as above Routine screen "'" Daily Not applicable Unit 2 Jee-Pcb, 274 (Unit 2),

I
washing OllCC daily May-Dec 317 (Unit 3)
between0800 and Unit3Jan-Jun, (days of

I
1200bours Aug-Dec operation)

TI 1979 2,3 Not reponed Same as above Routine screen "'" Daily Not applicable Unit 2 Jan-Jim, 278 (Unit 2)
I washingonce daily sec-nee 262 (UniI3)

i between0630 and Unit 3 Jall-5CP (days of
1200hours oeerauom,
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TABI~A-8 (CONTINUED)

+tlg."" Study Urn" '_ling '_ling RouUne ColiecUon Sample '_ling Rescneduted Months TowlNo.
Total Plant

Structural
F10wSampledy= Sampled '--"". Equipment Schedule 'm"" Stbedule Somple; Sampled Sample Dates %, ModlficaliollS

I NAI "85 2, , ccuecuce pits Same as above Fixed and traveling "'" Same as Same asabove Unit2 Jan-Dec 271 (Unit 1) Unit 2 82.93
at end of unit screens washedonce above except Unit31an-Jun. ?7(Unit3j Unit 341.33
sluiceways; daily between0800 as modifled Stp-Da:

RiSLropb screen and 1200 hours; for special
collection Ristroph continuous studies at

basket. During operation sampled Unit 2 during
Rlstroph twice daily between I Jan ·18

Screen Special 0800 and 1200 Apr and 16
Studies (I Jan- hoursand between 1ul-31 Dec
18 Apr),screen 2000 and 2400

speclflc hours (I Jau-. 18
collections Apr) and OIIce daily

were made at between 0800 and
usn a. 12oo(l61ul-31

!J«)

NAI 1986 2, a Collection pits Same as above Axed, uaveUng,and 24 hr Stratified Same as above Unit2Jan, 108(Unit 2) Unit 2 35.QJ
at end of unlt Ristroph screens randomly Mar. May_Dec III (Unit 3) Uni1329.1,
sluiceways; washed once daily selected days Unit Llan-Dec,

Rislloph screen between0800 and in four
coljectlcn J200hoUIS seasonal

basket strata

EA 1987 2,3 Same as above Sameas above Same as above "'" Same as Same as above Unit 2 Jan-Dec 94 (Unit 2) Unil2 17.73

I above Unit 3 Jan- I 10(Unit 3) Unit 3 4{JA, May. Aug-Dec,
EA 1988 a a Same as above Same as above Same as above "'" Same as Same as above Jan-Dec lOB(Unit 2) Ullil227.91

above 110(Unit 3) Unit 3 29.10

lM' 1989 2,3 Same as above Same as above Same as above "'" Same as Same as above Unit 21an-Mar. 96 (Unit 2) Unit2JO.12

I
above Jut-Dec 74 (Unit 3) Unit328_62

Unit3JaIl-Feb.
Jul-Oec

EA 1990 2, , Same as above Same as above Same as above "'" Same as Same as atove Unil21all,Feb. 44 (Unit 2) Unit 214.20
above through 1 Oct; May-Dec 78 (UnitJ) Uuit328.08

through I rescheduled Unit 3 Jan-Sep
Ocuonce a withinsame

week on week
Tuesday thereafter

I
beginning

21)0,

,
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! TABLE A-9 (CONTINUED)
,,

No. TolaINo. To"" TolaiPlanl
I+~lgllIOr Study 'Sample SlUllpling Sampllng TravelingScreen

y= Sampling Location Sarnpllng Equipnwnt Samples!
DuruUon Period Frequency

Sample No. Flow Sampled
Description

Location Dates Samples (%)

ILMS
1983 Discharge sluiceway O.64-cm meshconveyor belt 4 '''' "'" Weekly 'I 244 16.7

pit for Units 1 and 2 (heavy debris) or O.95-cm
wire mesh collection basket

(light debris)

EA 1984 Dischargesluiceway O.64-cmmesh conveyorbelt 4 '''' "'" Weekly " 235 16.4
pit for Units I and 2 or backup O.9S-em wire

mesh collection basket

EA 1985 Discharge sluiceway O.64:Cm mesh conveyorbelt 4 '''' "'" Weekly " 228 15.8
pit for Units I and2 or backup uss-cm wire

meshcoUection basket

LMS 1986 Dischargesluiceway D.9S-em wire mesh , 6lIT "'" Weekly sa 212 14.7
pit for Units I and 2 collection basket (Jan -Mar)

O.64-em mesh conveyor
belt (Apr-ikl:j

LMS 1981 Discharge sluiceway O.M-emmesh 4 '''' 24 hr Weekly 62 248 17.3
pit for Units I and 2 COIIVeyO( bell

LMS 1988 Discharge sluiceway O.64·cm mesh , 6 III 24'" Weekly 57 227 15.7

I
pit for Uni15 I and 2 conveyor bell

rd~"
1989 Discharge sluiceway ne-cm mesh , '''' "'IT Weekly sa 20S 14.3

pit for Uni15 1 and 2 conveyor belt

Normadeau 1990 Discharge sluiceway Ilji-cm mesh ,
'''' "'" Wed:ly sa 20S 14.3 Duriog March 1990, 2

pit for Units I aod 2 conveyor bell screens at southern end of

LMS 1991 Discharge sluiceway 0.6-cmmesh , 6h "'" Weekly " 208 14.4 intake were replaced with

pit for Uni15 1 a(ld 2 conveyer belt dual-flow screeos of swinless

I LMS

steel woven wire mosh with
1992 Discharge sluiceway 0.6-cmmesh ,

'''' "'" Weekly 53 210 14.3 0.32 em x 1.27 em
pit for Units I and 2 conveyor belt rectangular openings

rormadeau 1993 Discharge sluiceway O.6-cm mesh ,
'''' "'" Weekly 46 183 14.7

pit for Units 1 and 2 conveyor belt

t_d~"
)99' Discharge sluiceway O.6·cm mesh 4 '''' "'" Weekly 51 202 14.1

pit for Units 1 and 2 conveyer belt

ormadeau 1995 Discharge sluiceway O.6-cmmesh ,
'''' "'" Weekly " 208 14.9

pit for Units I and Z conveyor belt
ormadeau 1996 Discharge sluiceway O.6·cm mesh 4 '''' "'" Weekly " 20S 14.4,

! pit for Units I a(ld 2 conveyor belt

/-lonnadeau 1997 Discharge sluiceway O.6-cm mesh 4 '''' "'" Weekly " 20S 14.4

I pit lOrUnits I and 2 conveyor bell

Normadeac 1998 Discharge sluiceway 0.6·cmmesh ,
'''' "'" Weekly " 208 14.4

i pit for Units I and 2 conveyor belt

,



TABLE A-tO (CONTINUED)i
I,
LvesUglliOr

No. Total
Tolal T'''''

Study
SllUlpllng LocatlolL'l Sampllng Equipment Samplesl

Sample Sampling SamplIngSchedule N,. N,. Plant Flow Noles
y= Duratieu Pm'" S~!le Sami~edLocation

D"
Samples

'%

lMS 1983 Units 1&;2 dischargesluiceway Sampling Del of , 61>< 241>< Weekly 80 640 22.2
Units 3 &4 dischargesluiceway 0.64 emmesh

EA 1984 Units I & 2 discharge sluiceway Samplingnetof . , 61>< 241>< Weekly 74 590 20.9
, Units3 & 4 dischargesluiceway 0.64 emmesh

EA 1985 Units 1& 2 discharge sluiceway Sampling net of 4 61>< 241>< Weekly 70 128 19.7
Units 3 & 4 dischargesluiceway 0.64em mesh

lMS "86 Units 1 & 2 dischargesluiceway Sampling Del of , 61>< 241>< Weekly 62 495 16.8
Units 3 & 4 discharge sluiceway 0.64 em mesh

I
lM' 1987 Units I & 2 dischargesluiceway Sampling oct of

}
Units 1,2 & 4: lfavelling

0.64 emmesh screens with D..9S-em

UWIs 3 &4 discharge sluiceway Sampling net of
, 6h, 24llr Weekly 71 56' 20.0 square mesh

0.32 em mesh Unit 3: travellingscreens
of interwovenstainlesssteel

lMS 1988 Units 1& 2 dischargesluiceway Sampling oet of

}
wire wilhO.32-cmsquare

0.64 ern mesh mesh

Units3& 4 dischargesluiceway Sampling net of
, s hr 241>< Weekly 68 542 18.6

0.32 ern mesh

lorma.ndeau 1989 Units 1 & 2 dischargesluiceway Samplingnet of

}
In yearsprior to 1989.

0.9 ern mesh additionalsamplingdays

I Units 3 &4 dischargesluiceway Sampling oetof
, 61>< 241>< Weekly 52 '10 14.1 werescheduled whenfish

J'_Od~'
abundancereached 1,0000.3 cmmesh
on a regularlyscheduled

1990 Units 1& 2 dischargesluiceway Sampling net of

}
sample dale. Discontinued

!
0.9-cm mesh in 1989.

Units 3 & 4 dischargesluiceway Sampling net of 4 61>< 241>< Weekly 52 413 14.2

0.3-cm mesh

lMS 1991 Units 1& 2 dischargesluiceway Sampling net of

}O.64-cm m.e.o;h

Units3 & 4 dischargesluiceway Sampling nel of , 61>< 24h Weekly 52 '10 14.0

I
O.32-cm mesh

lMS 1992 Units I & 2 dischargesluiceway Sampling net of

}I
O.64·cmmesh

I
4 61>< 241>< Weekly 53 372 14.2

Units 3 & 4 dischargesluiceway Saml'lingnelof

, O.32-cm mesh

I



APPENDIX TABLE A-ll AVAILABLE LENGTHlWEIGHT DATA FOR
SHORTNOSE STIJRGEON COLLECTED DURING IMPINGEMENT SAMPLING

Year! Date I PlantlUnit I Total Length I
(rom)

Weight
(,) I Condition

1972 313 Danskammer Point 320
617 Danskammer Point 1,500
6127 Indian Point12 174 [2
7/6 Danskammer Point 1,075
7/8 Indian Point/l 234 40
8/6 IndianPoint/l 248 36
8/12 Indian Peintll 98 3
8124 Danskammer Point 910

1973 1/16 Bowline 625 1,017
3123 Indian Point12 310 85
5117 Danskammer Point
7120 IndianPoint/2 479 407
9/5 Danskammer Point

1974 3120 Bowline 254
4/2 Roseton
5/5 Indian Point12 493 532
6/20 Indian Point12 805 1,702
8/8 Indian Point12 707 1,588
8120 IndianPointll [22 7

1975 6/20 IndianPoint12 84

1976 2116 Indian Point/2 307 253
4/30 IndianPoint/2 283(Std. Length)
[2127 Bowline

1977 1123 Indian Point!2 516
2123 Indian Point12 1,800
4/2 Indian Pomt12 Mean= 17
4/2 IndianPoint12 Mean= 17
4/[2 Danskammer Point 271 89
5/25 Indian Point12 73
9123 IndianPoint13 99
11/16 Indian Point12 15

1978 [/9 Indian Pointll [73 27
[/27 Indian Point13 65
312 Indian Point13 227 54
3/27 Indian Point13 [54 64
11114 Indian Point12 530 940

1979 2128 Indian Point12 480 567
4!3 Indian Point13 443 450
4/29 IndianPoint12 460 625
5/4 Indian Point/3 405 595

1980 Apr IndianPoint13 1Fish 850(')

1981 (Noshortnosesturgeon collected)
.-...._.._.....~--._ ...._--

_. (0) Estimated weights adjustedfor collection efficiency.



APPENDIX TABLE A-12 BIOLOGICAL MONITORING
PROGRAMS SAJ&LING METHODS, 1974-1998

Sample Weeks
(MM:DD-DD)

Frequency of
NUDlber of Samples

Day or Night River Mile
y= F"" Lm per Event G= Tow Time No",

Sampling Event (collectedlanalyzed)
Sampling Distribution

Long River Survey

1974 4:16·17 8:12-15 Weekly 30·164 DaylNigbl 14-140 1-mTuckertrawl 5 min Towedagainst, & l-m eplbenuc prevailing
sled, bothwith eurreat ar

SOS·emesh 1m/sec

1975 3:11-14 5:6-7 Biweekly 80180 D,y 14-76
5:12-14 8:11·14 Weekly 155/155 DaylNigbt 14-140

1976 2:23-27 3:8-11 Weekly [001100 D,y 14--76
3:22-25 4:5·8 Biweekly 1001100 D,y 14-76
4:19-21 7:12-15 Weekly 2151215 Day/Night 14-140
7:26-29 8:10-13 Biweekly 2151215 Night 14-140

wn 2:21-25 4:4-7 Biweekly 1001100 o.y 14-76
4:18-20 7:11-15 Weekly 2001157 DaylNight 14-140
7:25-29 8:8-12 Biweekly 2001157 Night 14-140

1978 3:28-4:1 4:10-14 Biweekly 1001100 Day 14-76
4:17·21 7:5-7 Weeldy 2001157 DaylNight 14-140
7:17-20 8:14-18 Biweekly 2001157 Night 14-140

1979 3:L9-24 4:2-6 Biweekly 1001100 Day 14.76
4:16-21 7:2-6 Weekly 200/157 DayfNight 14-.140
7:16-20 8:13-17 Biweekly 2001157 Night 14-140

1980 3:17-28 4:28-5:2 Biweekly 1001100 D,y 14.76
5:5-8 6:30-7:4 Weekly 2001157 Day/night 14-140

1981 5:4-9 7:6-10 Weekly 200/157 Day/night 14-140
1982 5:10-14 7:6-9 Weekly 1901190 Day/night 14-140
1983 5:2-8 7:3-9 Weekly 1901190 Day/night 14-140
1984 5:8-13 7:9-12 Weekly 1901190 Night 14-140
1985 4:29-5:3 7:8-I1 Weekly 1901190 DayfNight 14-140
1986 4:29-5:2 7:7-10 Weekly 200r200 Day/Night 14-140
1987 4:14-18 7:6-9 Weekly 'O<Y.lOO Nigh! 12·152
1988 4:18-23 7:5-8 Wocldy 200r110 Night 1-152

7:11-14 8:23-25 Biweekly VIm Night 1-75
1989 4:17-20 7:10-12 Wocldy 20011to Night 1-152

7:24-26 8:21·23 Biweekly 9M3 Night 1-76
1990 4:19-23 7:2-6 Weekly 2001110 Night 1-152

7:15-19 8:14-16 Biweekly 109m Night 1-76
1991 4:15·19 7:8-13 Wocldy 2()(),11to Night 1·152

7:22·25 10:15-17 Biweekly 9m3 Night 1-75
1992 4:13·18 7:6-10 Weekly 20011 LO Night 1-152

7:2Q.22 10:12·14 Biweelcly 95m Night 1-76
1993 4:12-16 7:12·14 Weekly llCVUO Night 1-152

7:25-28 10:4-5 Biweekly 95m Night 1-76
1994 4:11-15 7:12·14 Weekly 22CVllO Night 1-152

7:26-28 10:3-5 Biweekly 9M3 Night 1-76
1995 3:6-8 4:3-7 Biweekly l04f7' o.y r-ei

4:10-14 7:2-8 Wocldy 22CV135 Night 1·152
7:19-21 10:10-12 Biweekly 97181 Night 1-76

1996 3:12-14 3:25-27 Biweekly l04f7' o.y I~l

4:8-12 6:3Q.7:3 Wocldy 23CV135 Night 1-152
7:17-19 10:7-9 Biweekly 97181 Night 1·75

1997 3:11-13 3:24-25 Biweekly loon, D,y 1~1

4:7-11 6:29-7:3 Weelcly 235/135 Night 1-152
7:15-17 10:7-9 Biweekly 95181 Night 1-76

1998 3:2-6 3:30-4:3 Biweekly 9sn, o.y 1~1

4:6-10 6:29-7:3 Weekly 200r125
~~~

1-152
7:13-17 10:5-9 Biweekly 1_ Ni t 1-76



APPENDIX TABLE A-12 (CONTINUED)

Sample Weeks
(MM:DD-DD)

Frequencyof
Number of Samples

Dayor NJght RivtrMiley= F= Last per Event G= TowTime NotesSamplingEvent
(collectedlanalp:ed)

Sampling Distribution

Mark-Recapture Program

1985- No' Ap' Weekly Variable, targetof40 Do, O-ll : Harbor 9-m high rise 10min Towed against
1998 mile0-2 otter trawl current

----------- ------------------ ----------------------------------



TABLE A-14 AVAlLABLE LENGTHiWEIGHT DATA FOR SHORTNOSE
STURGEON COllECTED DURING BIOLOGICAL MONITORING PROGRAMS

Yea Date River l\file I G", I
Total Length Weight Condition(mm)l (g)

1974 6125 31 Epibenthic sled --- --- ---
7/2 81 Epibemhic sled --- --- ---
711? 55 Epibenthic sled --- --- ---
8/13 49 Epibenthic sled --- --- ---
8/13 4Q Epibenthic sled --- --- ---
8113 46 Epibenthic sled --- --- ---
8113 4Q Epibenthic sled -- --- ---
8/13 92 Epibenthic sled -- -- ---
8114 78 Epibenthic sled --- --- ---

1975 (None collected)

1976 5119 87 Epibenthic sled --- --- ---
7112 43 Epibenthic sled --- --- ---
911 34 Epibenthic sled " .. ' --- ---

1977 5118 43 Epibenthic sled --- --- ---
8/19 33 Epibenthic sled --- --- ---
8/31 32 Epibenthic sled --- -- ---
8/31 32 Epibenthic sled --- -- ---
8/31 32 Epibenthic sled -- --- ---
9129 33 Epibenthicsled - --- ---

1978 5130 98 Epibenthic sled -- --- ---
1013 61 Epibenthic sled --- --- ---
12112 58 Epibenthic sled --- - ---

1979 7123 130 Epibenthic sled --- --- ---
7/25 92 Epibenthic sled --- --- --
7125 95 Epibenthic sled --- --- ---
1111 39 Epibenthic sled --- --- ---

1980 6117 104 Epibenthic sled --- --- ---
7/8 28 Bpibenthic sled --- --- ---
91l? 92 Epibenthic sled --- -- ---

1981 5/4 122 Epibenthic sled. -- --- ---
5/13 77 Epibenthic sled -- -- --
5128 41 Epibenthic sled --- --- ---
7/1 85 Tucker trawl --- --- ---
8/12 92 Epibenthic sled --- --- ---
8/12 87 Epibenthic sled --- --- ---
8/13 82 Epibenthic sled -- -- ---
919 93 Epibenthic sled - --- ---

1982 10/6 81 Epibenthic sled --- --- ---

1983 5124 79 Epibenthic sled --- --- --
5124 79 Epibenthic sled --- --- ---
5131 129 Eoibenthic sled PYSL --- ---

1 Early life stages of SNS were not measured for total length. but are listed by life stage. YSL;:; Yolk-sac larvae; PYSL
= Post yolk-sac larvae, YOY = Young-of-year.

----'-------
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TABLE A-14 (CONTINUED)

Year I Date Rlver Mlle I G<~ I Total Length I Weight I Condition(mm)l (gJ

9/11 .7 Beam trawl ... . ... ...
9/23 9. Beam trawl ... ... ...
9/23 93 Beam trawl ... ... ...

1987 9/23 92 Beam trawl ... ... ...

(cont.) ll/3 9' Beam trawl ... ... ...

1988 5110 137 Epibenthic sled ... ... ...

5118 105 Epibenthic sled ... ... ...
5fl8 105 Epibenthic sled ... ... ...
7/20 55 Beam trawl ... ... ...

7/21 82 Beam trawl ... ... ...
7/21 69 Beamtrawl ... ... .-
7/21 77 Beam trawl ... _. .-
7/21 77 Beam trawl ... _. ...
7/21 78 Beam trawl ... ... ...
8/2 38 Beamtrawl ... ... .. .
8/3 57 Beam trawl ... ... ...
8/3 57 Beam trawl .- ... _.
8/3 59 Beam trawl ... ... ...
8/3 59 Beam trawl ... ... ...
8/18 64 Beam trawl _. .- ...
8/18 57 Beam trawl ... ... .. .
8131 81 Beamtrawl _. ... _.
9/13 119 Beam trawl .- _. ...
9113 92 Beam trawl ... ... ...
9/27 102 Beam trawl ... ... ...
9128 9J Beam trawl ... .- ...

9128 81 Beamtrawl ... .- .-
101'24 3. Beam trawl ... ... ...

1989 8/J JI Beam trawl 685 4,900 Alive
8/17 91 Beam trawl 2,450 724 Alive
8/17 91 Beam trawl .71 400 Alive
8/17 81 Beamtrawl 719 2,550 Alive
8/17 81 Beamtrawl 5JI 700 Alive
8/17 81 Beam trawl '34 400 Alive
8/30 81 Beamtrawl 763 2,063 Alive
8/J0 57 Beam trawl 720 2,650 Alive

9/12 9J Beamtrawl 518 610 Alive
9127 82 Beam trawl 645 1,500 Alive
9127 58 Beam trawl 560 1,000 Alive
sar 58 Beamtrawl 639 1,700 Alive
10111 31 Beam trawl 700 1.700 Alive

10/12 57 Beam trawl 685 2.000 Alive
10123 J5 Beam trawl 682 1,900 Alive

1990 5/9 66 Epibenthic sled 800 1,650 Alive
6112 3' Tucker trawl 1,372 22,680 Alive
7113 81 Beam. trawL 761 2,250 Alive
9118 32 Beamtrawl 612 1.350 Alive

1991 5/1 1JJ Epibenthic sled 696 1,300 Alive
5/15 135 Epibenthic sled 730 1,700 Alive
613 1.2 Epibenthic sled 597 1,100 Alive
615 7' Enibenthic sled 730 2,300 Alive

. ---- . .- - -_.



TABLE A-14 (CONTINUED)

Y"'" Date River Mile I G"",
I

Total Length

I
Weight

Condition(mm)! (g)

Sill 93 Beam trawl 651 1,600 Alive
8/11 92 Beamtrawl 770 3,100 Alive
Sill 92 Beamtrawl 685 1,700 Alive

1992 8/ll 92 Beamtrawl 585 1,100 Alive
(cont.) Sill 92 Beamtrawl 572 1,000 Alive

S/12 84 Beam trawl 715 2,000 Alive
8112 82 Beam trawl 544 600 Alive
8/12 72 Beam trawl 649 1,400 Alive
8/12 72 Beam trawl 635 1,600 Alive
8112 72 Beam trawl 555 !,lOO Alive
SIl2 67 Beam trawl 776 3,100 Alive
8/12 67 Beam trawl 642 1,900 Alive
8112 67 Beam trawl 640 1,700 Alive
8/14 54 Beam trawl 551 1,000 Alive
8/14 54 Beam trawl 671 1,900 Alive
8125 93 Beam trawl 705 2,900 Alive
8/25 84 Beam trawl 772 2,600 Alive
8/25 83 Beam trawl 770 3,100 Alive
8/25 82 Beam trawl 815 4,000 Alive
8/26 81 Beam trawl 718 2,400 Alive
8127 28 Beam trawl 718 2,000 Alive
8127 39 Beam trawl 677 - Alive
919 90 Beam trawl 642 l.500 Alive
9/9 90 Beam trawl 722 2,500 Alive
919 90 Beam trawl 655. 1.600 Alive
9/9 90 Beam trawl 740 2,100 Alive
919 90 Beam trawl 828 3,500 Alive
9/9 90 Beamtrawl 780 2,400 Alive
9/9 90 Beam trawl 595 1.300 Alive
919 90 Beamtrawl 672 1,900 Alive
919 83 Beamtrawl 692 2,100 Alive
9/9 76 Beamtrawl 656 1,700 Alive
9/10 69 Beamtrawl 792 3,600 Alive
9122 98 Beam trawl 702 2,750 Alive
9122 94 Beamtrawl 628 2,000 Alive
9122 85 Beam trawl 650 1,600 Alive
9122 81 Beam trawl 610 1.500 Alive
9123 55 Beamtrawl 610 1,500 Alive
9123 55 Beamtrawl 493 700 Alive
9/29 64 Bpibenthic sled 610 1,250 Alive
1016 94 Beam trawl 581 1,250 Alive
1017 55 Beamtrawl 575 1,250 Alive
10/22 92 Beam trawl 591 1,500 Alive
10/22 94 Beam trawl 639 1,700 Alive
10/22 94 Beamtrawl 718 2,150 Alive
10/22 94 Beam trawl 663 2,400 Alive
10/22 90 Beamtrawl 751 2,200 Alive
10/22 90 Beamtrawl 597 1,300 Alive
10/22 89 Beamtrawl 605 1,000 Alive
10123 82 Beam trawl 692 2.200 Alive
10/23 82 Beamtrawl 709 2,800 Alive

1993 5111 127 Epibenthic sled YSL --- ---
5/17 141 Epibenthic sled PYSL '- --
5117 141 Epibenthic sled PYSL - --

.. .. .., ._..-



TABLE A-14 (CONTINUED)

Yea Date River Mile I am Total Length Weight
Condition(mmi (g)

9/18 37 Beam trawl 608 700 Alive
9/18 J6 Beam trawl 742 1,600 Alive
9/28 93 Beam trawl 809 2,200 Alive
9/28 93 Beam trawl 665 950 Alive

1993 9/28 92 Beam trawl 719 1,300 Alive
(cont.) 9128 92 Beam trawl 707 950 Alive

9/28 87 Beam trawl 708 1,250 Alive
9/29 68 Beamtrawl 826 3,100 Alive
9/29 2. Beam trawl 688 1,100 Alive
9/30 32 Beamtrawl 68. 1,100 Alive
9/30 .8 Beam trawl 525 800 Alive
9/30 39 Beam trawl 715 2,800 Alive
9/30 J7 Beam trawl 700 2.650 Alive
9130 36 Beam trawl 671 2,100 Alive
1011 36 Beam trawl 638 2',450 Alive
10111

" Beam trawl 852 ',400 Alive
10/11 2. Beam trawl 788 3,000 Alive
10111 2. Beam trawl 669 1,800 Alive
10/12 J7 Beam trawl 746 3,000 Alive
10112 JS Beam trawl 726 2,500 Alive
10/14 102 Beam trawl 802 2,200 Alive
10/14 9J Beam trawl 850 6,600 Alive
10114 9J Beam trawl 695 2,000 Alive
10114 93 Beamtrawl 793 2,500 Alive
10114 9J Beamtrawl 635 1,200 Alive
10126 88 Beam trawl 86:8 ',400 Alive
10126 88 Beamtrawl 660 2.200 Alive
10126 87 Beamtrawl 673 1,700 Alive
10126 87 Beamtrawl 720 2,500 Alive
10126 87 Beam trawl 776 3,300 Alive
10126 87 Beam trawl 660 2,000 Alive
10126 87 Beamtrawl 709 2,200 Alive
10/26 87 Beamtrawl 730 2,400 Alive
10/26 87 Beam trawl 651 2,000 Alive
10/26 87 Beam trawl 722 2,200 Alive
10126 87 Beam trawl 650 1,700 Alive
10126 87 Beam trawl 663 1,500 Alive
10126 87 Beam trawl 677 1,700 Alive
10126 87 Beam trawl 650 1,500 Alive
10127 81 Beam trawl 680 1,500 Alive

1994 4113 77 Epibenrhic sled 720 ... Alive
411' 131 Epibenthic sled 680 ... Alive
411' 105 Epibenthic sled 680 ... Alive
4/27 ,.3 Epibenthic sled 800 2,000 Alive
4/28 12' Epibenthic sled 775 2,600 Alive
5/9 16 Epibenthic sled 555 1,000 Alive
5111 79 Tuckertrawl 810 2,900 Alive
5/16 12. Epibenthic sled 805 2,800 Alive
5126 59 Epibenthic sled 715 3,850 Alive
5/31 12. Epibenthic sled 660 1,300 Alive
6/22 88 Epibenthic sled 850 1,350 Alive
trt 38 Bpibenthic sled 72' ... Alive
7120 81 Beam trawl 740 '2,350 Alive
7120 83 Beamtrawl 730 2,750 Alive

... .



TABLE A-14 (CONTINUED)

Y"" Date I River l\1ile I """ I
TotaI Length Weight

I Condition(mm)! (g)

5121 132 Epibenthicsled 902 3,500 Alive
616 85 gpibenrhicsled 780 3,000 Alive
6123 55 Epibenthicsled 750 3,000 Alive

1995 6129 58 Epibenthic sled 739 2,750 Alive
(cont.) 6129 57 Epibenthicsled 726 2,700 Alive

7/12 90 Beam trawl 689 1,700 Alive
7112 84 Beam trawl 610 1,200 Alive
7/12 84 Beam trawl 610 1,300 Alive
7/26 39 Beamtrawl 780 3,200 Alive
7/28 85 Beam trawl 680 1,800 Alive
7/28 77 Beam trawl 640 1,500 Alive
7/28 J6 Beam trawl 750 2,100 Alive
7/28 57 Beam trawl 909 3,700 Alive
7/29 53 Beam trawl 584 1,300 Alive
8/10 ' 69 Beam trawl 675 2,000 Alive
8/15 67 Epibenthicsled 668 1:600 Alive
8/22 92 Beam trawl 685 1,500 Alive
8/22 92 Beam trawl 680 1,425 Alive
8/22 91 Beam trawl 675 1.800 Alive
8/22 88 Beam trawl 721 1.750 Alive
8/22 85 Beamtrawl 790 1,800 Alive
8/23 85 Beam trawl 865 3,900 Alive
8/23 59 Beamtrawl 673 1,800 Alive
8/24 33 Bearn trawl 939 4,600 Alive
8/24 33 Beamtrawl 808 3,400 Alive
8/24 53 Beam trawl 686 1,500 Alive
8/24 40 Beam trawl 605 1.200 Alive
8/29 139 Beach seine -- --- --
8131 51 Epibenthicsled 669 1.800 Alive
9/6 96 Beam trawl 655 1,200 Alive
9/19 106 Beamtrawl 734 2,100 Alive
9/19 94 Beam trawl 636 1,250 Alive
9119 82 Beam trawl 690 1,800 Alive
9121 33 Beamtrawl 950 4,500 Alive
9121 33 Beam trawl 740 2,100 Alive
9121 35 Beam trawl 732 2,300 Alive
9121 38 Beamtrawl 673 2,100 Alive
9121 38 Beam trawl 783 2,850 Alive
10/3 33 Beamtrawl 980 4,700 Alive
10/4 54 Beamtrawl 655 1,250 Alive
10/4 60 Beamtrawl 733 1.750 Alive
10/5 93 Beam trawl 705 1,750 Alive
10118 92 Beam trawl 810 1,850 Alive
10120 38 Beamtrawl J53 2,200 Alive

1996 419 121 Epibenthicsled 780 3,100 Alive
419 121 Epibenthicsled J12 1,600 Alive
4/16 131 Epibenthic sled 821 3,500 Alive
4/16 124 Epibenthicsled 592 1,000 Alive
5110 53 Epibenthicsled 700 1,650 Alive
5/15 142 Epibenthic sled YSL --- ,,-

5/15 142 Epibenthicsled YSL --- ---
5115 142 Epibenthicsled YSL --- ---
5115 ' 142 Epibenthic sled YSL --- ---
5/lS 142 Eoibenthicsled YSL -- ---

-- -- .......



TABLE A-14 (CONTINUED)

y~c Date RiverMile I Go" Total Length Weight
I Condition(nun)! (g)

9/4 28 Beamtrawl 615 1,600 Alive
9/4 31 Beam trawl 700 1.550 Alive
9/5 120 Beamtrawl I" 22 Alive
9/6 117 Beam trawl 790 2,300 Alive

1996 9/6 94 Beam trawl 740 1.680 Alive
(cont.) 9/6 93 Beamtrawl 584 890 Alive

9/6 88 Beam trawl 771 2,300 Alive
9/6 77 Beam trawl 640 1,150 Alive
9n 57 Beam trawl 578 800 Alive
9118 117 Beam trawl 203 38 Alive
9119 93 Beamtrawl 638 1,100 Alive
9/19 82 Beam trawl 645 1.240 Alive
9/19 si Beam. trawl 523 600 Alive
9120 59 Beam trawl 720 2,000 Alive
9120 55 Beamtrawl 705 1,620 Alive
9120 54 Beam trawl 662 1,600 Alive
9/20 33 Beamtrawl 760 2,050 Alive
10/3 106 Beamtrawl 760 2,650 Alive
10/3 90 Beamtrawl 701 1,900 Alive
10/4 38 Beam trawl 590 950 Alive
1014 37 Beam trawl 668 1,300 Alive
10114 22 Beamtrawl 764 1,900 Alive
10115 115 Beam trawl 235 -- Alive
10115 81 Beam trawl 653 1,300 Alive

1997 418 122 Epibenthic sled 619 1.100 Alive
4/9 90 Epibenthic sled 688 1,550 Alive
1iI10 104 Epibenthic sled 333 180 Alive
7/25 38 Beamtrawl 820 2,400 Alive
7/25 57 Beam trawl 939 1,660 Alive
7125 57 Beam trawl 990 1,750 Alive
8/6 67 Beam trawl 737 1,950 Alive
8/6 67 Beam trawl 602 1,050 Alive
8n 50 Beam trawl 605 1,400 Alive
8/19 95 Beam trawl 373 235 Alive
9116 92 Beam trawl 654 \,300 Alive
9/17 51 Beamtrawl 668 1,800 Alive
9/30 82 Beamtrawl 689 1,500 Alive
1011 55 Beam trawl 707 1,800 Alive
10/15 58 Beamtrawl 597 1,050 Alive
10/15 55 Beamtrawl 719 2,100 Alive
10/17 48 Beamtrawl 376 215 Alive
10/28 41 Beamtrawl 599 900 Alive
10/28 41 Beamtrawl 602 1,100 Alive
10/28 48 Beamtrawl 631 1.100 Alive
10/28 50 Beamtrawl 611 i.zoo Alive
10129 68 Beamtrawl 738 2,000 Alive
10129 85 Beamcrawl 696 1,000 Alive
10129 90 Beamtrawl 601 1,100 Alive
11111 90 Beamtrawl 700 1,725 Alive
llfll 88 Beamtrawl 735 2,100 Alive
II/II 88 Beamtrawl 670 1,400 Alive
11111 76 Beamtrawl 75J 2,650 Alive
t 1/11 55 Beamcrawl J72 220 Alive

1998 5/8 68 Epibenthic sled 870 2,900 Alive-_._-----



TABLE A-IS ORANGE AND ROCKLAND REPORTS REVIEWED
FOR AVAILABILITY OF SHORTNOSE STURGEON DATA

Contractor
Report

Report Title Study No.ofSNS
Date Reported

ICHTHYOPLANKTONIENTRAINMENT

QLM 1971 Mar Environmental Effects of Bowline Abundance of Fish Larvae-
NR

GeneratingStationon HudsonRiver Bowline

LMS 1974 Feb Hudson River Aquatic Ecology Studies at River Fish Larvae Collections- NR
theBowline.Bowline Unit 1 Pre- Bowline Point Vicinity

OperationalStudies, Volume II - Hudson
Pump River Comparison Study NRRiver Plankton, Benthos and Fish Larvae

LMS 1979 Oct 1978 Hudson River Aquatic Ecology Ichthyoplankton Collections - 0
Studies at the Bowline Point Generating Bowline Point Vicinity

Station

LMS 1981 Jan 1979 Hudson River Aquatic Ecology Ichthyoplankton Collections- NR
Studies at the Bowline Point Generating Bowline Point Vicinity

Station

EA 1976 Jul Bowline Point Generating Station Ichthyoplankton Net and NR
Entrainment and Impingement Studies, Pump/Larval Table Comparison
Vol. 1 1975 Annual Interpretive Report Collections

{Entr'inm,nt Survival Studios 0

Bowline Point Generating Station Alternative Entrainment 0
EA 1977 Dec

Entrainment and Impingement Studies Sampling Gear Studies
Collection Techniques for NR

Entrainment Survival

EA 1977 Dec Lovett Generating Station, Entrainment Entrainment Survival Studies 0
and Impingement Studies

EA 1978 Bowline Point Generating Station, Entrainment Survival Studies 0
Aug Entrainment Survival Studies

EA 1978 Lovett Generating Station. Entrainment Entrainment Survival Studies 0
Aug Survival Studies. 1977 Annual Report

EA 1979 Bowline Point Generating Station, Entrainment Survival Studies 0
Nov Entrainment Abundance and Survival

Studies. 1978 Annual Report

EA 1981 Apr Bowline Point Generating Station, Entrainment Survival Studies 0
Entrainment Abundance and Survival

Studies. 1979 Annual Report with
Overview of 1975·1979 Studies

EA 1986 Jun 1985 Annual Report Entrainment and Replicate Entrainment NR
Abundance and Unit Outage Evaluation Sampling

for Bowline Point Generating Station

NOTE: SNS = Shortnose Sturgeon; NR = Not Reponed.



TABLE A-IS (CONTINUED)

Contractor
Report

Report Title Study No.ofSNS
Date Reported

NEKTONIIMPINGEMENT (COOL)

EA 1977 Dec Bowline Point Generating Station Impingement Survival Study 0
Entrainment and Impingement Studies

EA 1978 Bowline Point Generating Station Reimpingement Study 0
Aug Reimpingement Studies, 1977 Annual

Report

EA 1979 Oct Bowline Point Impingement Survival Impingement Survival Studies NR
Studies, 1975-1978Overview Report

EA 1982Jul Bowline Point Generating Station Impingement Survival Studies 0
Entrainment Abundance and Impingement

Survival Studies

{ Fall 1983 Sampling Season 5
Trawl Catch and Summary Data for the

Spring 1984 Sampling Season 12Nonnandeau 1985 Jul 1983·1984 Hudson River White Perch
Stock Assessment Study Fall 1984 Sampling Season 6

LMS 1987 Jun Hudson River Estuary White Perch Adult Fall 1986 Sampling Season 17
and Subadult Stock Assessment Study

LMS 1988 Hudson River Estuary White Perch Adult Fall 1987 Sampling Season 6
Aug and Subadult Stock Assessment Study

LMS 1929 Oct Hudson River Estuary White Perch Adult Fall 1988 Sampling Season 20
and Subadult Stock Assessment Study



TABLE A-16 (CONTINUED)
.

Contractor Report
Report Title Study No.ofSNS

Date Collected

ICHTHYOPLANKTONIENTRAINMENT (cont.)

River Standard 0
Station Sampling for

Ichthyoplankton

Indian Point Generating Station
Indian Point Vicinity

EA 1980
Entrainment and Near Field River River Transect NR

Dec
Studies 1977 Annual Report Sampling

Entrainment Survival NR
PumplLarval Table

Sampling

River Standard 0
.Station Sampling for

1980 . Indian Point GeneratingStation Ichthyoplankton
EA

May
Entrainment and Near Field River Indian Point Vicinity

Studies 1978Annual Report RiverTransect NR
Sampling

River Standard 0
Station Sampling for

Ichthyoplankton

1981 Indian PointGenerating Station Indian Point Vicinity
EA

May
Entrainmentand Near Field River Entrainment Survival NR

Studies 1979 Annual Report Net Sampling

River Transect NR
Sampling

TI 1978 Initial and Extended Survival of 0
Sep FishCollected Froma Fine Mesh

Continuously OperatingTraveling
Screen at the Indian Point

Generating Station For the Period
15 June - 22 December 1977

EA 1979 Evaluation of the Effectivenessof a 0
Apr ContinuouslyOperating Fine Mesh

Traveling Screen for Reducing
IchthyoplanktonEntrainment at the

IridianPoint GeneratingStation

EA 1980 Indian Point Generating Station NR
Jan Entrainment Survival and Related

Studies 1979Data Report

EA 1979 Indian Point GeneratingStation Report not

f-~ - ._E!ltr.ainment Survival and Related available_._--_...-

Studies 1977-1978 Annual

""

...

_._---------,



TABLE A-16 (CONTINUED)

Biweekly catch per tow, all stations combined,

Contractor Report
Report Title Study No.ofSNS

Date Collected.
NEKTON/lMPfNGEMENT (cont.)

Tl 1976 HudsonRiverEcologicalStudy Standard-Station Preseru
Dec in theArea of Indian Point Fisheries (1972-1975)

1975 AnnualReport

0-0.07~) .TI 1977 Hudson RiverEcological Study Standard-Station
Dec in theArea of Indian Point Fisheries

1976 Annual Report

TI 1979 Hudson RiverEcological Study Nearfield Standard 0
Oct in the Areaof Indian Point Station Sampling

1977 Annual Report

TI 1980 Hudson RiverEcological Study NearfieldStandard Presence
Jan in the Area of Indian Point Station Sampling noted (1974-

1978 Annual Report 1976.1978)

TI 1980 HudsonRiver EcologicalStudy Nearfield Standard Present
Dec in the Area of Indian Point Station Sampling

1979 Annual Report

Consolidated 1982 Hudson River Ecological Study Nearfield Standard Present
Edison Apr in the Areaof Indian Point Station Sampling

1980AnnualReport

TI 1977 1974and 1975 NR
Apr GearEvaluation Studies

TI 1978 Evaluation of a Submerged Weir 0
Mar to Reduce Fish Impingement at

IndianPoint for thePeriod
25 May - 29 July 1977

TI 1981 1979BottomTrawl NR
Jan Comparability Studyfor the

Interregional Trawl Survey

1973 Hudson RiverEnvironmental Study Present
TI Dec in the Area of Ossining Final Report

Vol. 1: Environmental Summary

TI 1975 Hudson RiverEnvironmental Study Fisheries Surveys Present
Jan in the Area of Ossining Final Report

TI 1975 Aquatic and Terrestrial Fisheries Surveys 0
Jan Ecological Studiesin Vicinity of

Three Proposed PowerPlantSites
of Hudson River- Fisheries Study

QuarrvSite
'\b) -- -- .._....._._---- _.

s



Roseton and Danskammer CP EA

APPENDIX A.2
APPENDIX A

PROCEDURES FOR ESTIMATING TOTAL IMPINGEMENT
OFSHORTNOSESTURGEON

A.2.! INTRODUCTION

The six power plants (Bowline Point, Lovett, Indian Point Unit 2 and Unit 3, Roseton and
Danskammer Point) located in the mid-Hudson River estuary '("Estuary") employ a once-through
cooling water system to cool the condensers. The cooling systems withdraw large quantities of the
Estuary water containing a variety of aquatic organisms of different species and sizes. The
organisms found in the cooling water may pass through a plant's cooling system (entrainment) or
may be entrapped on the debris screens installed at the intake to the cooling system (impingement).
After passage through the plant's cooling system, the water and entrained organisms are discharged

to the Estuary. Various screenwash systems are employed at the power plants for periodically
removing impinged organisms from the debris screens and either disposing of them or returning
them to the Estuary.

Sampling programs and studies concerned with the aquatic effects of impingement have been
conducted at each of the power plants since the early 1970s. Weekly sampling for a 24-hour period
for impingement abundance and species composition has generally been conducted at Bowline Point,
Lovett, Roseton, and Danskarnmer Point since the start of commercial operation of each plant. At
Indian Point, impingement abundance and species composition was monitored daily until July 1981
and thereafter for 110 days per year on a seasonally stratified, randomly selected schedule.
Impingement sampling at Indian Point was discontinued in 1991 following the installation of
modified Ristroph-type traveling screens.

In order to assess the impact of impingement on shortnose sturgeon, an estimate of the total number
of shortnose sturgeon impinged should be determined. Because impingement sampling was not
conducted daily at most of the power plants (except at Indian Point prior to 1981), the number of
shortnose sturgeon collected during sampling reflects only a portion of the total impingement. These
sampling numbers should be scaled by some factor to arrive at a total estimated impingement. Based
on the assumption that impingement is directly proportional to flow, a scaling factor based on the
percent of total plant flow sampled has typically been used. In support of this assumption, it stands
to reason that if there were no flow there would be no impingement. Conversely, if all the water in
the Estuary was used. then it stands to reason that all shortnose sturgeon would be impinged. Thus.
at least over some range of flow, the number of shormosc sturgeon impinged is proportional to the
amount of cooling water withdrawn from the Estuary.

A.2.2 ESTIMATION PROCEDURE

The total estimated impingement of shortnose sturgeon at each of the power plants for each year
from 1972 through 1998 was derived from the number of shortnose sturgeon collected in
impingement samples and the percent of total plant flow sampled as follows:

--~~-----~~
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Roseton and Danskammer CP EA
APPENDIXA

TABLE A-17 TOTAL ESTIMATED IMPINGEMENT OF SHORTNOSE STURGEON
AT ROSETON AND DANSKAMMER POINT POWER PLANTS 1972 1998, -

Roseton Danskammer Point Both Power Plants
Total Plant Total Plant

Numberof Flow Toud Numberof Flow Total Numberof Total
Impinged Sampled Estimated Impinged Sampled Estimated Impinged Estimated

SNS (%) Imoineemenr SNS (%) Impingement SNS Impingement

1972 Not Operational 4 30.55 14 4 14

1973 0 38.82 0 2 7.\(·) 29 2 29

1974 1 16.64 7 0 12.1 0 1 7

1975 0 13.09 0 0 13.91 0 0 0

1976 0 13.87 0 0 14.7 0 0 0

1977 0 17.2 0 1 17.1 6 1 6

1978 0 18.03 0 0 \8.38 0 0 0

1979 0 18.2 0 0 17.0 0 0 0

1980 0 17.7 0 0 20.0 0 0 0

1981 0 19.3 0 0 19.7 0 0 0

1982 0 15.5 0 3 19.8 16 3 16

1983 0 16.7 0 1 22.2 5 1 5

1984 2 16.4 13 3 20.9 15 5 28

1985 1 15.8 7 2 19.7 II 3 18

1986 0 14.7 0 0 16.8 0 0 0

1987 0 17.3 0 0 20.0 0 0 0

1988 1 15.7 7 0 18.6 0 1 7

1989 0 14.3 0 0 14.1 0 0 0

1990 0 14.3 0 2 14.2 15 2 15

1991 0 14.4 0 0 14.0 0 0 0

1992 0 14.3 0 1 14.2 8 1 8

1993 0 14.7 0 0 13.7 0 0 0

1994 ( 14.1 8 0 14.6 0 1 8

1995 1 14.9 7 1 14.7 7 2 14

1996 0 14.4 0 0 14.1 0 0 0

1997 0 14.4 0 0 14.6 0 0 0

1998 0 14.4 0 2 14.3 14 2 14

Total 7 .. 49 22 .. 140 29 189

(a) Percent flow sampled based on 26 samplingdays (from sampling frequency) and 365 operationaldays.

NOVEMBER 2000
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ATTACHMENT
- 2 -

VI

~lhich achieve an equal number of Credit points to those which

the missed outage represents.

For purposes of assessing cross-cre~its, the fol~o~inq'

outages represent the following number of Credit Points.

Bowline
BO\'lline

"':_Roseton'-, _.~....._;'.
•.r ; :..~.::...;~~: .

.." ~;'::.:-.,.~.~-;; ."",';'::f:~:-,"'::~~'.~ .-_'.C - ,.

outage

30

Credit
Points

. "..- ..':.". '.-"-' -"', .--"::'.

In demonstration of the system of cross credits, the

following examples are provided. As aume the ~lay/ June putage

the settlement agreement). totaling 4.4 Credit Points.

be seen from the chart, only a few days' outage at Indian

ca."

Point

there

if it were in addition to the outage requirements

would m.ake up the deficiency (e ..g .. ,' 3.2 unit days in

the week of June 7:-13, 3.9 unit days in the week ~ay 24-30,

4.9 unit days in the week of June 21-27, etc.).

Or, if~ Roseton unit is out for L~e weeks May 17

through July 18, the total Credit points would be 7.0. This

would meet the.Roseton obligation itself, plus provide 3~0'

of the 4 ..4 rrd.ssed Bowline credit Points.

- ..,..-. .~ _. - . '.
. ....



CREDIT POINTS

ATTACHMENT VI.

BOWL=
2 UNITS ~ UNIT
OFFLINE OFFLINE

Exhibit· A

INDIAN POINT
2 UNITS ~ "'lIT
OFFLINE OFPLINE

.....-::.,..

•. ROSETON

•

•.. .-. 2 UNITS a UNIT

: WEEK. . . OFFL= OFFLL.'lE- ':.- ..

a;:'-~~~~~i.~~}J::~:;~~·::;·:;:i;~;E..g.~::.2;='::;~··::···~Q;f:~·,~~u:··:ib~::::: '.:,.' ~\~~~~.~~~~~;.~?~_;~~• ~~~;~~iir·~ .~~ t~· .·....;~3' .r " .• ;:~ .,,"- ... ~:,;.o.,..c.,~~~.,..__ . 'o~i~'

5;1.7-5/23 3.3 0.8 ~O.O 5.0. 0.7 0.4.'1 5/24-5/30 4.~ 0.9 15.7 7.8 1.2 . 0.6 .
_·_._5j3J..,.liL~ 4.0 ;1..2 17.1 8.5 .2.. ~ 1.~.

II .i~it~i~h·· .... IT -tr . 'HI" rr'-rr-- ~T';
,.>:' "1572'8""714:':;" '.0' ce.- i,:3" ·':'·::;':'b;:'5:~""':" ..:... 8 .s: ....: :4'::3"'" ."..':, ::3;3 ".--'" ~·';:::·1'•.T'~

I 7/5-7/11 0.9 0.4 6.6 3.3 3.4 1.7
7/~2-7/18 0.7 0.3 5.2 2.6 .2.9 1.5
7/H-7/25 0.4 0.2 3.0 1.5 1.7 0.9

•
7/26-8i 0.1 0.1 1.1 0.6 0.7 0.4.
8/2-8/8 0 0 0.4 0.2 0.2 o.~

:. S/9-8/~5. 0 0 o.~ o.~ o.~ o.~
. III B/U-8/22 0 0 0 0 0 0
"8/23-8/29 0 0 0 0 0 0
· 8/30-9/5 . 0 0 0 0 0 0

. . • 9/6-9/~2 0..0 0 0 0 0
9/B-9/19 0 0 0 0 0 0

•
I

,~-~
I
I



Roseton and Danskammer CP EA . APPENDIX B

APPENDIXB

EXPLANAnON OF CROSS-PLANT CREDIT SYSTEM
FOR PERMIT·REQUIRED OUTAGES

, .• j.

,.
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ATTACHMENT VI

CREDIT POINTS

--_._-------_.----------_....__.. ----------_ ...

•

..; .".

Exhibit A

....

ROSETON INDIAN POINT BOWLINE
IIiI . 2 ID.TITS 1 . UNIT 2 UNITS 1 u'NIT 2 U~lITS 1 UNIT
1'.. WEEK" . m:¥LlNE OFFLINE OFPLlNE OF"'r..INE OFFLINE OFFLINE

~~:~~~iS~~ii-:~J:~:;,~g·:::.·.;;;<.;;.;g~;::=2~;:·::~":.~!i;e?;'~':L'-:O~~t;:;:, .•-_:_, :=;&•.:.~~,~;;:.:-~~~~~
• ~~i~~~~~f:' rr: t~· --- --r~' "=-"1~:~ --~_. t~'C-'CL'~~r"'--- -g7~--

1--·- ._~{~i=/~~~O..--.- t-~.. ", 1~':2;-- - ,i1597·:_5L.~9 ;~7----t4~ ..~..tt,..
_ 6,7-6 ~3 3.6.. . .. ~. .1. .. 2

J. 6/14-6/20 3.1 1.0 17.2 8.6 2.5 1.3
1_ ..61-2i-6/27 2.0 0.7 12.6 6.3 2.9 1.5

cC.'" "6728:::'7/4' ,,: ,,-,: CO,- i','3" .. ,:::.,:0':'5",.:".. . -: ... 8.5--- ....: '4,=3'.", -- '::-.'- ':3 ;3'·--';: ~.,::::.:~.•'7':,"'.

I
-;/5-7/U 0.9 0.4 6.6 3.3 304 1.7
7/12-7/18 0.7 0.3 5.2 2.6 .2.9 1:5
7/19-7/25 0.4 0.2 3.0 1.5 1.7 0.9 .'

I , 7/26-81 0.1 0.1 1.1 0.6 0.7 0.4.
.. a/2-a/8 0 0 0.4 0.2 0.2 0.1

, a/9-8/15, 0 0 0.1 0.1 0,1 0.1

,
. , 8/16-8/22 0 0 0 0 0 0
. '8/23-8/29 0 0 0 0 0 0

./' 8/30-9/5 . 0 0 0 0 0 0

I . 9/6-9/12 0 0 0 0 0 0
. 9/13-9/19 0 '0 0 0 0 0

I
I,
I-

I




