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New York Power Authority — Combined Cycle Project Article X Application

80 AQUATIC RESOURCES

This section demonstrates that the proposed Combined Cycle Project’s cooling system and
discharge of low-volume waste streams, including stormwater, will be in compliance with the
Federal Clean Water Act (CWA), the New York Code of Rules and Regulations (NYCRR) Part
704, the Federal Endangered Species Act and the Sustainable Fisheries Act. A description of the
aquatic community of the East River, life history information for local fish species, thermal
tolerance information for the local fish species and a discussion on endangered species has been
provided in Appendix 8A. '

8.1 Cooling System Design

The proposed Combined Cycle Project will use an air-cooled condenser (dry cooling tower) for
the main system cooling. The proposed condenser cooling system uses no water for system
operations and thus, will not require an intake structure or will not generate a discharge, as
previously discussed in Section 7.4. Instead, ambient air will be used as a direct steam-cycle
heat sink.

8.2 Low-Volume Discharge

The low-volume discharge of stormwater and process wastewater will contain relatively small
quantities of heat, minerals, and suspended solids that will be released to the East River via a
new 24-inch discharge pipe. The low-volume wastestreams and their characteristics were
previously identified in Section 7.4.

8.3 Compliance with the Federal Clean Water Act

The use of an air-cooled condenser will assure that operation of the proposed Combined Cycle
Project is compliant with both Sections 316(a) and (b) of the Federal Clean Water Act.

Section 316 (a) requires that the thermal effluent limitations for a point source assure the
protection and propagation of a balanced, indigenous population of shellfish, fish and wildlife in
and on that body of water where the point source is located. As discussed in Section 7.4.3, the
condenser cooling system for the proposed Combined Cycle Project will discharge no heat to the
East River, and the thermal impact to the East River from the low-volume waste streams will be
negligible. Also, the addition of stormwater to the discharge pipe during precipitation events
will further reduce the temperature of the thermal effluent. As demonstrated previously in
Section 7.4.3, assuming the maximum temperature difference between the discharge and the East
River (during both the summer and the winter conditions), the temperature increase along the
centerline of the thermal plume will be virtually indistinguishable from ambient temperature in
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the river within 20 meters downstream of the discharge. Therefore, this addition of heat will not
change the natural temperature cycle of the East River within or among seasons or block the
migration of any fish . Thus, the thermal effluent from the low-volume discharge of stormwater
and process wastewater will assure the protection and propagation of a balanced, indigenous
population of shellfish, fish and wildlife in and on the East River.

Section 316(b) requires that the location, design, construction, and capacity of cooling water
intake structures reflect the best technology available for minimizing adverse environmental
impact. The proposed condenser cooling system for the Combined Cycle Project does not use
water and thus does not require an intake structure to withdraw water or aquatic organisms from
the East River. If no aquatic organisms are entrained or impinged, there will be no adverse
environmental impact on the East River. Thus, an air-cooled condenser is the best technology
available for the proposed Combined Cycle Project.

8.4 Compliance with 6 NYCRR Part 704 (Criteria Governing Thermal Discharges)

The use of an air-cooled condenser will assure that operation of the proposed Combined Cycle
Project is compliant with 6 NYCRR Part 704.5 for the same reasons that it will assure
compliance with Section 316(b) of the Clean Water Act. Like Section 316(b), 6 NYCRR Part
704.5 requires that the location, design, construction and capacity of cooling water intake
structures, in connection with point source thermal discharges, reflect the best technology
available for minimizing adverse environmental impact.

The thermal effluent from the low-volume discharge of stormwater and process wastewater will
be compliant with 6 NYCRR Part 704.1 for the same reasons that it will be compliant with
Section 316(a) of the Clean Water Act. Similar to 316(a), 6 NYCRR Part 704.1 requires that all
thermal discharges to the waters of New York State assure the protection and propagation of a
balanced, indigenous population of shellfish, fish and wildlife in and on the receiving body of
water .

8.5 Compliance with the Federal Endangered Species Act (ESA)

The use of an air-cooled condenser will assure that operation of the proposed Combined Cycle
Project is compliant with the ESA by eliminating the need for an intake structure. Section 9 of
the ESA prohibits the “take” of any fish or wildlife species listed under the ESA as endangered,;
under Federal regulation, take of fish or wildlife species listed as threatened is also prohibited
unless otherwise specifically authorized by regulation. “Take”, as defined by the ESA, means to
harass, harm, pursue, hunt, shoot, wound, kill trap, capture, or collect, or to attempt to engage in
any such conduct. The proposed Combined Cycle Project will have no intake to withdraw water
or aquatic organisms from the East River. If no aquatic organisms are entrained or impinged,
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then the proposed Project will not “take” any aquatic organisms or wildlife, including those that
may be threatened or endangered. In addition, the low-volume discharge of stormwater and
process wastewater will not result in the “taking” of any endangered species.

8.6 Compliance with the Sustainable Fisheries Act (SFA)

The use of an air-cooled condenser will assure that operation of the proposed Combined Cycle
Project is compliant with the SFA. Also known as the Magnuson-Stevens Fishery Conservation
and Management Act, the SFA required Fishery Management Councils to define “those waters
and substrate necessary for fish spawning, feeding or growth to maturity”, i.e. essential fish
habitat, for more than 600 fish stocks. In addition, the SFA also requires the Fishery
Management Councils to identify threats to essential fish habitat from fishing and non-fishing
activities, as well as steps to ameliorate those threats. The proposed condenser cooling system
will have no structures to withdraw water from, or discharge water to, the East River. In the
absence of intake or discharge structures, the proposed condenser cooling system cannot affect
essential fish habitat. The installation of the proposed outfall (a 24-inch discharge pipe) to
release the low-volume waste streams and stormwater to the East River may result in negligible
and temporary loss of aquatic substrate during construction but will result in no loss of essential
fish habitat.
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8.0 AQUATIC RESOURCES

This section addresses the aquatic resources of the East River relative to the proposed NYPA
Combined Cycle Project. Included is an overview of regulatory criteria pertaining to the siting,
of the proposed intake structure, a list of species in the project vicinity, spectes life history for
representative important species (RIS) and species recognized under the Magnuson Fishery
Conservation and Management Act, and an assessment of alternative intake designs. Regulations
governing the thermal component of the discharge are addressed in Section 7.0 of this
Application.

8.1 Description of the Aquatic Community

The following sections provide a description of the East River aquatic community including

seasonal changes due to migration patterns and the aquatic environment.

8.1.1. The East River Fish Community

The fish community of the New York Harbor area forms a discrete entity within the larger
Hudson River estuary ecosystem (Woodhead, 1992). The composition of the New York Harbor
community has remained remarkably stable, exhibiting little variation with respect to the
numerically dominant species (Woodhead, 1992). The community is comprised of populations of
residents, migrants, transients, and rare or exotic fishes (Woodhead, 1992). The consistently
numerically dominant species include hogchoker, tomcod, winter flounder, white perch, and
striped bass (Woodhead, 1992). The community of year-round resident fishes that can be
observed within the East River include Atlantic tomcod, American eel, grubby, sculpin, red hake,
mummichog, cunner, northem pipefish, striped bass, white perch, windowpane, winter flounder,
and hogchoker. During the warmer months, bay anchovy flourish. Of these species, grubby, bay
anchovy, mummichog, cunner and winter flounder exhibit spawning behavior within the East
River/New York Harbor area (Woodhead, 1992).

Transient species generally enter the Harbor to feed and grow for one or two seasons, usually
during the warmer months (Woodhead, 1992). Common transients to the New York harbor area
include butterfish, scup, bluefish, striped bass, bay anchovy, black sea bass, northern and striped
searobins, and fluke (Woodhead, 1992). Cold-water transients include Atlantic herring and
juvenile silver hake. Exotics include those extremely infrequently occurring transients such as
spotfin, butterfly fish, gray snapper, planehead filefish, cometfish, and lookdown (Woodhead,
1992).
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Interestingly, Woodhead (1992) notes that as early as 1938, assertions were being made that the
reduction in the number of transient species may have been attributable to the pollution of New
York Harbor. With an increase in water quality of the New York Harbor area in recent years, it
seems plausible to suggest that the numbers of transient species may change.

Previous fisheries investigations conducted in the vicinity of the proposed site have documented
that 60 species of fish were identified in the deeper, western portions of the East River channel
including winter flounder, striped bass, Atlantic tomcod, grubby, bay anchovy, white perch,
American shad, northern pipefish, herring, and conger eel. The shallow, eastern portions of the
East River also support these species, and the shallow bays and marshes may function as nursery
habitat for both marine and estuarine species.

The following sections focus on the flux in the composition of the East River fish community as
a function of seasonal change and emigration/immigration.

8.1.2 Seasonal Change

Just as the relative importance of species will vary in space, their patterns of abundance will also
change with time (Begon et al., 1996). Specifically, a species will occur only where and when:
(1) it is capable of reaching a location; (ii) appropriate conditions and resources exist; and (iii)
competitors, predators, and parasites do not preclude it (Begon et al, 1996). For many
organisms, and particularly short-lived species, their relative importance in the community
changes on a seasonal basis as the individuals act out their life cycles against a background of
seasonal change (Begon et al., 1996).

Many fishes undergo long migration on an annual or seasonal basis for any of a number of
reasons. As defined, migration includes any “mass movement from one habitat to another with
characteristic regularity in time or according to life history stage” (Bond, 1996). This broad
definition allows for the inclusion of both active and passive mass movements, whether they are
seasonal or annual changes of habitat or short-term travels. The mechanisms underlying mass
migrations include food gathering, adjustment to temperature, or reproduction (Bond, 1996).

As water temperatures fall in winter, many fish immigrate to the sea from New York Harbor via
the Narrows (Woodhead, 1992). In the early spring, as water temi)eratures rise and the input of
freshwater is at it’s highest, there is a pronounced immigration of new species into the Harbor
with a concomitant rise in species richness. In addition, hibernating species also become more
active and begin to feed (Woodhead, 1992).

In many fishes, these factors take place on an annual basis or, in other species, may be restricted
to ontogenetic shifts in habitat preference. On a much shorter time scale, fishes can exhibit diel
variation, such as the daily vertical migration of fishes from the deep scattering layer, which is
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found at depths of 500-600 feet. Many marine fishes make similar on-shore movements at night
only to return to deeper waters during the day. During the reproductive season, nocturnal
movements can occur to concentrate spawning adults. For example, within the Hudson River
species with pelagic eggs, such as clupeids, hiodontids, and percicthyid basses, the adults move
upstream to spawn, and the fertilized eggs and subsequent larvae drift passively downstream
before occupying their juvenile habitat.

8.1.3 Fishes and the Aquatic Environment

Water salinity, temperature, and the hydrodynamic regime shape, at least in part, the physiology,
morphology, and both the spatial and temporal distribution of spawning fishes, eggs, larvae, and
juveniles (Bond, 1996). Water temperature is particularly important in regulating the phasing of
the developmental stages of fishes (Bond, 1996). For instance, the timing of the hatching of yolk
sac larvae of Morone saxatilis (striped bass) will initiate within 25 to 109 hours depending on
water temperature.

The distribution of juvenile and adult winter flounder within the Hudson-Raritan Estuary
observed from 1984-1985 indicates a preference for a specific salinity range and to a lesser
degree, temperature. Woodhead (1992) reports that juvenile densities were highest when salinity
ranged from 21-31 parts per thousand (ppt) and water temperatures ranged from 32°F - 62.6°F.
Conversely, the lowest juvenile densities were reported when salinity fluctuations were more
pronounced (i.e., when salinities fluctuated between 1-35 ppt). Adult densities displayed a
somewhat less dramatic response to salinity exhibiting peak density when salinity ranged from
22-34 ppt and lower densities when salinity ranged between 14-35 ppt (i.e., when salinity
fluctuations were greater). The East River does not exhibit pronounced vertical stratification with
respect to salinity. However, seasonal variability in salinity can be high.

Woodhead (1992) has characterized the variability and complexity observed within the East
River fish community as follows:

1. “The fish community of the Harbor forms a distinguishable entity within the larger fish
community along the tidal length of the Hudson (River) Estuary. It occupies the
“polyhaline” ecological zone of the estuary.”

2. “There is a diverse community of more than 60 fish species in the Harbor, which shows a.
regular cycle of seasonal change. There appears to be persistence from year to year and
the same species are numerically dominant. However, individual species may change in
abundance in very different ways during the annual cycle.”

3. “Individual species occupy different habitats within the ecosystem, but successive life-
stages of a species may also change the habitats which they occupy. Consequently, the .
characterization of a species” “critical habitat” is not simply done.”
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A number of studies conducted within the East River and the New York Harbor area have amply
documented the natural flux in the composition of the aquatic community (see Table 8.1). Three
major studies include trawl surveys conducted by Lawler, Matusky, & Skelly Engineers
(Westway: LMS 1983); Lawler, Matusky, & 'Skelly Engineers (River Walk: LMS 1985), and
Woodhead (SUNY at Stony Brook: Woodhead 1985). Additional studies summarized in this
section include trawl surveys conducted by Woodward-Clyde Associates (1985); the U.S. Fish
and Wildlife Service (USFW)(1985); Lawler, Matusky, and Skelly Engineers (Hunters Point:
LMS 1985), Malcolm Pimie, Inc. (1985); and Lawler, Matusky, & Skelly Engineers (East River:
LMS 1989). The following sections outline these six river and harbor sampling programs as
conducted over the seven-year period. .

8.2 River and Harbor Sampling

As discussed in Woodhead (1992) a number of intensive, nearshore surveys were conducted
within the reaches of the river from the Narrows to Spuyten Duyvil during 1982-1985. The first
survey was conducted as a part of the Westway studies undertaken by Lawler, Matusky, and
Skelly from 1982-1983. This study employed bottom trawl surveys with a 30-foot otter trawl.
In addition, LMS conducted a second sampling effort spanning from March through October
1982 and from November 1983 to April 1984 for the River Walk Project. These surveys
employed both bottom trawls and mid-water trawls combined with gill nets and trap nets (Parish
& Wiener, 1989: in LMS, 2000). A third survey was undertaken by Woodhead/SUNY at Stony
Brook within the deeper portions of the channels and was conducted concurrently with the
USFW survey. Woodheads survey utilized a 30-foot otter trawl.

8.2.1 Westway Survey (LMS 1982-1983)

According to Woodhead (1992), the Westway studies recovered the lowest number of species,
totaling 46. The top three dominant fishes reported during the 1982-1983 survey of the
Manhattan reach of the Hudson River included hogchoker, Atlantic tomcod and winter flounder.
Striped bass was the fifth most abundant speéies, grubby was eighth, and alewife was the tenth
most dominant species.

8.2.2 River Walk Project (LMS, March 1982-April 1984; December 1984-May 1985)

Subsequent efforts undertaken by LMS from 1982-1984 yielded 36 species of fish (LMS, 2000).
Samples were comprised as follows: winter flounder (55.6%), Atlantic tomcod (15.9%), grubby
(11.1%), and striped bass (9.8%). The remainder of species collected, with the exception of bay
anchovy, comprised less than 1% of the total sample. LMS found that winter flounder, striped
bass, and grubby abundance exhibited a distinct seasonality, with distribution peaking from
December through April (LMS, 2000).
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Table 8.1: Species Collected in New York Harbor/East River Trawl Surveys (1982-1986)

SURVEYS

COMMON NAME SUNY/® | Woodward- | LMS/Hunters

STATUS Riverwalk® | Westway® 1g;8llslc Woodhead Clyde® Point"

Atlantic sturgeon
American eel
Conger eel
Blueback herring
Hickory shad
Alewife

American shad
Atlantic menhaden
Atlantic herring
Gizzard shad

Bay anchovy
Rainbow smelt
Inshore lizardfish
Oyster toadfish
Fourbeard rockling
Silver hake
Tomcod

Pollock

Spotted hake

Red hake

Atlantic cod

Cusk eel

Atlantic silverside X
Threespine stickleback
Lined seahorse
Northem pipefish

X

X
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SURVEYS
COMMON NAME . SUNY/® | Woodward- | LMS/Hunters
STATUS | piverwalk® Westway® 1§;§lslc Woodhead Clyde*® Point"
Mummichog R X X X
Striped killifish U X X X
Banded killifish U X
Atlantic needlefish U X
Grubby R X X X X X X
Longhorn sculpin X X X
Black sea bass X X X X X X
Short bigeye U X
Grey snapper U X
White perch R X X X X X
Striped bass R X X X X X X
Bluegill U X
Bluefish X X X X X X
Crevalle jack X X X X
Lookdown U X
Rough scad 8] X
Silver perch U X
Weakfish X X X X X X
Spot U X X X X
Northern kingfish U X
Scup X X X X
Spotfin butterflyfish U X
Striped mullet U X X X X
White mullet U X X
Tautog X X X
Cunner R X X X X X
Rock gunnel X X X X X
American sandlance X X
Butterfish X X X X
Northern searobin X X X X X
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SURVEYS

COMMON NAME SUNY/® | Woodward- | LMS/Hunters

STATUS Riverwalk® | Westway® 1gsllslc Woodhead Clyde® Point"

Striped searobin
Smallmouth flounder
Summer flounder
Four-spot flounder
Windowpane
Winter flounder
Hogchoker
Planehead filefish -
Northern puffer
Naked goby
Atlantic moonfish
Pinfish

Spotfin mojarra
Flying gurnard
Atlantic croaker

Sources: Table adapted from Woodhead (1992). R = Resident; U = Uncommon or rare in survey catches.
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A.  Lawler, Matusky, & Skelly Engineers (March-October 1982 and November 1983-April 1984: in Parish and Weiner, 1989). Data collected for the
River Walk Project. ‘

Lawler, Matusky and Skelly Engineers (1983). 1982-1983 Westway winter sampling program. Volume I. Trawl Data. Report prepared for the

-NYS DOT.

Gill, 1985; in Woodhead, 1992. A report on the fishery resources collected in conjunction with the project known as the widening and deepening of

the Kill Van Kull. Unpublished Report from the Department of the Interior (USFW) to the ACOE District Engineer.

Woodhead, 1992. Trawl survey data collected in the channels during 1984-1985.

Woodward-Clyde Consultants (1986). East and Harlem River data set collected during October 1985-November 1986,

Lawler, Matusky and Skelly Engineers (1986). Hunters Point Project (March 1985-February 1986.
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The dominant five species yielded in the December 1984 through May 1985 River Walk survey
conducted by LMS were winter flounder (52.7%), striped bass (26.26%), grubby (6.91%),
Atlantic tomcod (5.26%), and white perch (3.91%). The remainder of the species collected
accounted for less than 5% of the total sample.

Based upon the combined results of the LMS sampling efforts, Parish & Weiner (1989) as
presented in LMS, 2000, concluded that the trends in the spatial and temporal distribution of the
fishes sampled indicate that the East River is more of a travel corridor for fishes rather than a
point of extended congregation.

8.2.3 Woodhead/SUNY at Stony Brook (1984-1985)

Woodhead (1992) reports collecting 54 species during the 1984-1985 survey and attributes the
higher numbers, i.e. the increase in observed species diversity, to differences in gear efficiency
and sample location. The three most dominant fishes collected during this study included
Atlantic tomcod, hogchoker, and bay anchovy. Winter flounder ranked seventh, and the
blueback herring was tenth.

8.2.4 Other Studies
Additional studies within the reaches of the East River are listed below:

e Malcolm Pirnie Inc. for the ACOE (January 1984-April 1984)
Dominant species were similar to those recorded during the LMS/Westway survey:
Winter flounder
Atlantic tomcod
Striped bass -
Grubby

e Woodward-Clyde Consultants (East/Harlem Rivers) (October 1985-November
1986) :
Samples were co-dominated by winter flounder and hogchoker, which collectively
accounted for 69% of the total number of individuals collected (1,359 individuals/27
species). Less frequently occurring species included Atlantic tomcod, .blueback
herring, grubby, striped bass, and white perch. Rarely occurring species (0.1%
included Atlantic moonfish, bluefish, hake, naked goby, and planehead filefish.
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e Lawler, Matusky, & Skelly Engineers (Hunters Point) (March 1985- February
1986)
Winter flounder dominated the total sample, accounting for 63.9% of the total number
of individuals collected (4,780 individuals/45 species). Less frequently occurring
species included striped bass, Atlantic tomcod, grubby, bay anchovy, and American
shad. Rarely occurring species (<0.1%) included scup, smallmouth flounder, summer
flounder, planehead filefish, and striped mullet.

e Lawler, Matusky, & Skelly Engineers (East River) (September, 1989)
According to LMS (1989), their July through September trawl survey only yielded six
species of fish. Bay anchovy dominated the samples.

8.3 Entrainment

The intake of a power plant is usually equipped with screens to prevent clogging of the
condenser cooling system and pumps. Along with the water, organisms smaller than the screen
openings can be drawn into the cooling system. This process is called entrainment. Planktonic
organisms such as fish eggs and newly hatched (larval) fish are susceptible to entrainment
because they have little or no swimming ability. Entrained organisms experience a variety of
stresses, some of which may cause death, as they pass through the condenser cooling system.
Reducing the withdrawal requirements of a condenser cooling system substantially reduces the
potential for entraining aquatic organisms.

While the eggs of most fishes identified in East River studies ranged from 1-2 millimeters (mm)
in diameter, the smallest egg diameter range reported was 0.66-0.98 mm for the four-bearded
rockling, and the largest egg diameter measured 3.2 mm for the striped bass (see Table 8.2).
Although there are a few exceptions (i.e., bay anchovy) an overall trend was observed whereby
most species were within a critical entrainment range (i.e., less than 15 mm in total length for a
low velocity wedgewire screen) up through the latter half of the larval stage (i.e., transitional
larvae).

From the transitional larval stage to the juvenile stage, most fishes are outside of this critical
entrainment range and are not expected to be subject to entrainment at the new intake.
Consequently, the developmental stages that are of interest span from embryonic development to
the ending of the post yolk sac larval stage (i.e., pre-postflexion larvae).
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Table 8.2: Egg Diameter (mm) and Total Length (mm) of Yolk Sac Larvae (YSL), Post
Yolk Sac Larvae (PYSC), and Juvenile (JUV) Target Fishes

EGGS YSL PYSL JUV

Species Egg Diameter at

Fertilization (mm) | Length (mm) Larva Length (mm) Length (mm)
Cunner 0.75-0.85 2.0-6.5 6.5-15.0 15.0
Atlantic 1.5-1.8 4.5-9.0 9.0-23.0 23.0
menhaden .
Tautog 0.9-1.0 2.2:10.0 10.0-30 30.0
Windowpane 1.0-2.0 5.5-8.0 8.0-12.0 12.0
Flounder
Bay anchovy 1.6 1.6-3.2 3.2-12.7 12.7
Winter flounder | 0.74-0.85 5.0-9.0 9.0-12.0 12.0
Four-bearded 0.66-0.98 2.0-3.6 3.6-10.0 10.0
Rockling _
Grubby 1.0 2.0-6.0 6.0-8.0 8.0
Striped bass 3.2 3.2-6.3 6.3-25.0 25.0
White perch 1.6 1.6-3.2 3.2-254 254
Northern pipefish | (See Note A) 2.0-9.0 9.0-70.0 70.0
Black sea bass 0.9-1.0 UNK UNK UNK
Butterfish 0.7-0.8 2.0-6.0 6.0-15.0 15.0

(Source: Bigelow & Schroeder, 1953 (Adapted from Osee & van den Boogaart, 1995)
Note A: Internal Fertilization and Brooding to PYSL Stage.

The five most abundant species entrained at the three facilities (in decreasing order) included
grubby, four beard rockling, northern pipefish, bay anchovy, and winter flounder (see Table 8.3).
All of these species are considered commonly occurring resident fishes in the New York Harbor
area and are consistent components of Woodhead’s polyhaline assemblage (Woodhead, 1992).

a. Essential Fish Habitat (EFH) Fishes

The most obvious trend in the relative percent composition of entrained fishes is that the early
phases of EFH fishes (eggs, YSL and PYSL) contributed very little to entrainment samples
(typically 1-3 %), relative to Non-EFH fishes (95-99%) (Table 8.4). For these reasons it is
believed that the East River channel is not nearly as critical for the successful breeding,
spawning or growth to maturity of early life stages of these fishes as more offshore areas or
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Table 8.3 Degree of Susceptibility to Entrainment (Species Ordered with Decreasing Susceptibility).

RAVENSWOOD ASTORIA POLETTI
1991-1992 1993-1994 January 1993-December 1993 January 1999-December 1999
SPECIES EGG YSL PYSL |JUV/YOY| EGG YSL PYSL |JUV/YOY| EGG YSL PYSL | JUVIYOY | EGG YSL PYSL | JUVIYOY
1 Grubby 96.9 14 1.3 98.6 45.23 0.16 8.8 98 57 348 35.4 215 |
2 Fourbeard rockling 89.5 64.3 60.9 07 . 1.89 R
3 Northern pipefish 0.1 68.3 0.17 §5.03 35.5 ._0.23
4 Bay anchovy 35 13.5 0.6 6.16 0.98 42.49 8.08 1.1 19.9 8.14 1.56 - 20.1
5 Winter flounder 0.4 364 4.4 19.59 0.15 4.72 14.5 15.98 2.96 0.24 217 13
6_Atlantic menhaden 29 11 i3 0.01 1.2 |82 | _413 | 284
7 Cunner 0.1 1.09 0.01 I T
8 Gobiidae 12.9 8.9 0.01 0.06 3.48 7.05 1.95 0.001
9 tabrid . 33.3
10 Tautog <0.1 07 ’ 278 0.05 0.4 0.2 |23 1
_11 Smalimouth flounder 0.1 0.9 0.02 13.29 0.19 o
12 UID 0.2 6.5 0.02 0.07 _ 765
13 Weakfish 0.1 0.22 0.2
14 Windowpane 0.1 2.5 3.2 0.28 3.58 0.34 0.54
15_American sandlance 3.1 28 0.19 1.4 2 3.47
16 Tomcod 1.63 2.05 0.45 8.14
|17 Seaboard goby 0.2 33 295 22
18 Silver hake 33 27 2.29
19 _Summer flounder 3.1 0.6 0.39 0.03 0.44 0.006 0.15 ) N 0.5
20 Prionotus spp. 3.67 0.02 _i_ 011
_21 Cusk eel 25 21
22 Northern stargazer 4.1 0.39
_23 Silver perch
24 Striped searobin 0.7 2.2
25 Naked goby 1.9 0.53
26 _Northern searobin 0.82 148
27 Atlantic herring 0.1 0.07
28 Spot 1.7
29 Butterfish 0.02 1.29 0.07
30 !nshore lizardfish 0.02 1.48
31 Northern puffer 0.9 0.42
32 Rough silverside 1.2
_33 Sciaenidae 03 -
34 Striped bass 0.7
35 Brook silverside 0.85
36 Atlantic silverside 0.02 0.06 0.02 0.03 0.7 i
37 Clupeidae <0.001 0.3 B .05
38 Oyster toadfish 0.7 _
39 _Northemn porgy _J_o69 | | | .
40 Feather blenny 0.01 0.26 0.006
41 Conger eel 0.006
42 Blackcheek tonguefish 0.3 .
_43 Atlantic croaker 0.01
44 American eel
_45 Mummichog 0.2
46 Serranidae
47 White perch
48 Wrasses 0.15
49 Hogchoker © 0.1 0.01 0.01 0.02
50 Four-spot flounder 0.0 0.04
$1_Pollock :
52 Red hake 3 0.03
53 Black sea bass
54 Spotted hake 0.02 0.006
55 Alewife 0.02
56 Rock gunnel
57 Menidia sp.
B 58 -Northemn kingfish
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Table 8.4: Relative Percent Composition of Designated EFH Species by Life Stage to Total Numbers
: Entrained at the Charles Poletti Power Project during 1999

Life Stage
EFH Species - EGG-% YSL-% PYSL-% JUV-% ADULTS-%
Gadus morhua (Atlantic cod) ND ND ND ND ND
Melanogrammus aeglefinus (haddock) ND ND ND ND ND
Pollachius virens (Pollock) 0.001 ND ND X 0.03 X ND
Merluccius bilinearis (whiting) ND ND ND ND ND
Merluccius albidus (offshore hake) ND ND ND ND ND
Urophycis chuss (red hake) ND X ND X ND X ND X ND
Urophycis tenuis (white hake) ' ND ND ND ND ND
Sebastes fasciatus (redfish) NA ND ND ND ND ND
Glyptocephalus cynoglossus (witch flounder) ND ND ND ND ND
Pleuronectes americanus (winter flounder) X 0.24 X ND X 1.3 X 4.42 X ND
Pleuronectes ferruginea (yellowtail flounder) ND ND ND ND ND
Scophthalamus aquosus (windowpane flounder) X 0.54 X ND X 1.3 X 1.13 X ND
Hippoglossoides platessoides (American plaice) ND ND ND ND ND
Macrozoarces americanus (ocean pout) ND ND ND ND ND
Hippoglossus hippoglossus (Atlantic halibut) ND ND . ND ND ND
Placopecten magellanicus (Atlantic sea scallop) ND ND ND ND ND
Clupea harengus (Atlantic sea herring) - ND X 1.36 X 0.22 X 0.19 X ND
Lophius americanus (monkfish) ND ND ND ND ND
Pomatomus saltatrix (bluefish) ND ND ND X ND X ND
Loligo pealei (long finned squid) NA | ND NA ND NA ND ND ND
lllex illecebrosus (short finned squid) NA |ND NA ND NA ND ND ND
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Table 8.4: 'Relative Percent Composition of Designated EFH Species by Life Stage to Total Numbers
Entrained at the Charles Poletti Power Project during 1999

Life Stage

EFH Species EGG-% YSL-% PYSL-% JUV-% ADULTS-%
Peprilus tricanthus (butterfish) ND X ND X 0.15 X 0.10 X ND
Scomber scombrus (Atlantic mackerel) ND ND ND X ND 11X ND
Paralichthys dentatus (summer flounder) ND X ND X ND X 0.25 X ND
Stenotomus chrysops (scup) X ND X ND X ND X ND X ND
Centropristus striata (black sea bass) NA ND ND ND X 0.04 X ND
Spisula solidissima (surf clam) NA | ND NA ND NA ND ND ND
Artica islandica (ocean quahog) NA ND NA ND NA ND ND ND
Squalus acanthias (spiny dogfish) ’ NA ND NA ND NA ND ND ND
Lopholatilus chamaeleonticeps (tilefish) ND ND ND ND ND
Scomberomus cavalla (king mackerel) X. ND X ND X ND X ND X ND
Scomberomus maculatus (Spanish mackerel) X ND X ND X ND X ND X ND
Rachycentron canadum (cobia) X ND X ND X ND X ND X ND
Odontaspis taurus (sand tiger shark) ND X ND X ND ND ND
Charcharinus obscurus (dusky shark) ND X ND X ND ND ND
Charcharinus plumbeus (sandbar shark) ND X ND X ND ND X ND
NON-EFH FISHES 1 99.22% 98.64% 97.02% 93.8% ND

Source: PBS&J, 2000
ND = Not Detected (in samples); X = EFH Designation; NA = Not Applicable
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freshwater zones in the Hudson River might be. It seems plausible, however, that habitat for
certain of these fishes may be increasing within the New York Harbor area. For example, the
reduction of the influx of raw or partially treated sewerage appears to be improving the breeding
habitat for distinctly demersal species such as winter flounder.

With the possible exception of windowpane flounder and winter flounder, which accounted for
less than 1% of the entrained eggs, less than 2% of the entrained post yolk sac larvae and less
than 5% of the entrained juveniles, the EFH species collected at the Charles Poletti Power
Project intake were insignificant on a relative percent composition basis. Broken down by life

stage, eggs, YSL and PYSL from non-EFH species accounted for more than 97% of the fishes

collected in entrainment samples. For juveniles, non-EFH species accounted for more than 93%
of the fishes collected.

8.3.2 Seasonal Trends in Entrainment

The overall trend in the temporal distribution of entrainment was more or less similar at each of
the three stations with minor variations (see Figures 8-1 through 8-4). A summary of the
temporal distribution of entrainment for each lifestage is provided in the sections below. '

a. Eggs

The seasonality in the entrainment of eggs is distinct and has followed a similar pattern over five
years even with different position along the river. Peak egg entrainment occurs during the late
spring and early summer. Comparatively few eggs are entrained from August through January.

Entrainment of eggs at both the Ravenswood and Astoria facilities peaked in April (see Figure
8-1). This month comprised slightly over half of the yearly total of eggs entrained. At Poletti,
the peak occurred one month later in May during which 50% of the yearly total of €ggs were
entrained.

b. Yolk Sac Larvae (YSL)

Entrainment of YSL peaks in the spring with comparatively little entrainment from August
through January. : '

The entrainment of eggs at the Astoria and Poletti facilities exhibited the highest relative
percentages over a period from February through May, and comprised more than 40% of the
yearly total (see Figure 8-2). At Ravenswood, the relative percentage reached over 50% during
the month of April and dropped sharply in May.
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Figure 8-1: Relative Monthly Distribution of Entrained Eggs
as Recorded it the
Poletti, Ravenswood, and Astoria Power Plants.
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Figure 8-2: Relative Monthly Distribution of Entrained YSL
- as Recorded at the
Poletti, Ravenswood, and Astoria Power Plants

o0

80

70

= = Poletti 1999

=—{}=Ravenswood 1993-
1994
A Astona 1993

60

50

40 -

30

Relative Percent of Yearly Total (%)

20—

10

F | 1
ﬂ#@ b
04+—N8" : . . : s . 8. B8 . —

FEB MAR APR MAY JUN JUL AUG SEP

Case 99-F-1627




New York Power Authority - Combined Cycle Project Article X Application

c. Post Yolk Sac Larvae (PYSL)

The entrainment of PYSL at the Astoria and Ravenswood facilities was bimodal, with a peak in
April (approximately 28%) and a second peak in July-August (approximately 18%) (see Figure
8-3). At the Poletti facility, the relative percentage reached nearly 50% during the month of
June. This coincided with the lowest percentages recorded at the Astoria and Ravenswood
facilities.

d. Juveniles/Young of year

Entrainment of juveniles and YOY occurred primarily during a period spanning the months from
June through October

The entrainment of juveniles/young of year at the Astoria facility was distinctly bimodal with a
peak in March (40%) and a peak in J uly (24%) (see Figure 8-4). The relative contribution to the
yearly total of entrained juveniles/YOY at Poletti was highest in July. This peak contributed
65% of the yearly total. At Ravenswood, the relative contribution of entrained juveniles/YOY
gradually increased over the summer and reached a peak of over 30% during the month of
September.

8.3.3 Diel Variation in Entrainment

Entrainment abundance sampling was conducted over one 24-hour period on a bi-weekly basis
from January through March 1999, and on a weekly basis from April through December 1999.
Two-hour samples were collected every six hours at two discrete depths in the discharge of the
Poletti power plant for a total of 8 samples during each 24-hour sampling event. Samples were
collected during the following four diel periods: 0600-1200, 1200-1800, 1800-2400, and 0000-
0600.

Given that the numbers of species entrained at a given plant can change quite dramatically
throughout a year, entrainment data were lumped into seasonal blocks. For the purposes of this
analysis, the four seasonal blocks were defined as follows:

* January-March (Winter);

* April-June (Spring);

e July-September (Summer); and
* October-December (Autumn).
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Figure 8-3: Relative Monthly Distribution of Entrained PYSL
as Recorded at the
Poletti, Ravenswood, and Astoria Power Plants.
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Figure 8-4: Relative Monthly Distribution of Entrained JUV/YOY
as Recorded at the
Poletti, Ravenswood, and Astoria Power Plants
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In order to assess if the different life stages of all species combined during each season exhibited
a statistically significant diel entrainment pattern, differences among individual time periods
between entrained life stages (EGG, YSL, PYSL, and JUV) were determined with single-factor
Analysis of Variance (ANOVA F test). The null hypothesis in this case was that there would be
no difference in the numbers of individuals entrained during the day i.e., Ho. .1 = 2 = 3= 4.
Conversely, the alternative claim is that there are statistically significant differences in the
numbers of individuals within each diel period, i.e., H, : at least two of the ;’s are unequal.

In single factor ANOVA with I populations or treatments, and J observations from each
population the F statistic has an F distribution where v, (numerator degrees of freedom or df) = I
- 1 and v, (denominator df) =1 (J - 1). The level V test that supports the rejection of the null
hypothesis in favor of the alternative hypothesis is: F> F V, 11, ;.1). Specifically, statistically
significant differences for FV, vI, and v2 were reported at the 0.05 V probability level. In
instances where P>0.05, the null hypothesis was supported. Where P<0.05, the alternative
hypothesis was supported. The following ANOVA matrix summarizes both the F critical values
and corresponding alpha probability (P) values for each seasonal block and lifestage.

The ANOVA results do not indicate a statistically significant diel pattern in the entrainment of
fish eggs, larvae, or juveniles (see Table 8.5)

Table 8.5: Summary of single-factor ANOVA F-Critical Values (F) and ¥ P-values (P) for Four
Life-stages Across Four Seasons

Period EGGS YSL PYSL Juv

F/P F/P F/P F/P
Jan-Mar 3.09/0.66 NS 3.09/0.76 NS 3.09/0.25 NS 3.09/0.87 NS~
Apr-Jun 2.81/0.18 NS 2.81/0.87 NS 2.81/0.78 NS 2.81/0.54 NS
Jul-Sep 2.86/0.40 NS N/A 2.86/0.26 NS 2.86/0.61 NS
Oct-Dec 2.79/0.45 NS N/A 2.79/0.31 NS 2.79/0.50 NS

N/A- No YSL were collected during this seasonal block.

NS - Not Statistically Significant.

In an examination of the relative percent diel contribution of entrained ichthyoplankton, the non-
significant nature of diel distribution at the Poletti facility is illustrated further (see Table 8.6).
Specifically, for each lifestage, the relative percent composition is more or less evenly
distributed throughout each of the diel periods.
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Table 8.6 - Relative Percentage Distribution of Entrained Eggs
Period Diel Period
0000-0600 | 0600-1200 |  1200-1800 | 1800 - 2400
EGGS

Jan - Mar 29.69 13.96 45.33 : 11
April - June 22.78 233 21.9 27

July - Sept 13.11 54.92 2633 | 563

Oct - Dec 6.97 53.44 20.2 18.76

Yolk Sac Larvae (YSL)

Jan - Mar 21.46 39.66 25.1 13.7
April - June 24.83 11.7 28.22 B 3523
July - Sept 0 0 0 _ 0

Oct - Dec 0 0 0 0

Post Yolk Sac Larvae (PYSL)

Jan - Mar 18.71 7.57 25.18 L 48.52
April - June 13.84 20.62 3L [ a3
July - Sept 21.18 25.14 20.9 327

Oct - Dec 22.43 7.34 53.1 1707

Juveniles (JUV)

Jan - Mar 15.61 19.09 18.08 | 472
April - June 13.65 31.1 346 2056
July - Sept 11.72 326 11.66 43.9

Oct - Dec 20.54 16 42.39 21.05

Case'99-F-1627




New York Power Authority - Combined Cycle Project Article X Application

8.3.4 Conclusions Regarding Entrainment Impacts

The general conclusions that can be drawn from review of recent entrainment sampling results
are as follows:

o Resident species appear to be depositing eggs within the influence zone of all three
stations and, therefore, dominate entrainment sampling results on a relative percent
composition basis.

e Resident species also dominate entrainment sampling results for YSL, PYSL and
juveniles. .

e The most abundant species entrained at the existing East River generating stations
included four beard rockling, grubby, bay anchovy, northern pipefish, Atlantic
menhaden, and cunner, none of which are identified as EFH species for the East River.

e On a relative percent composition basis, entrainment sampling results were similar at the
Ravenswood, Astoria and Poletti Stations.

o Seasonal Distribution was similar at the three Power Generating Stations.

e There is no significant diel trend in the entrainment of ichthyoplankton.

Given the natural variability of the East River fish community, changes in both relative density
/relative abundance of species can be expected on a year-to-year basis. Although every
community has it’s own unique range of natural variability within which it operates, continued
improvements in water quality may expand both the relative abundance and composition of
certain species in the future.

84 Impingement

To keep condensers from clogging with debris and to protect downstream pumping equipment,
power plants generally use a combination of stationary bars to keep larger debris out of the
intake and vertically traveling screens to exclude smaller materials. Aquatic organisms can
become trapped on the screens, a process called impingement. Some impinged fish survive and
others do not because of exhaustion resulting from attempts to swim away from the screens and
injury due to contact with the screens (Normandeau Associates, 1999).

8.4.1 Relative Species Composition

The numbers of different species impinged at Poletti (39) was lower than those species entrained
at Ravenswood (58) but higher than those impinged at Astoria (14).

Case 99-F-1627 : Page 8 - 21




New York Power Authority - Combined Cycle Project

Article X Application

Table 8.7 provides a detailed breakdown of the impingement contribution of EFH fishes at the
Poletti Generating Station. Te relative percent impinged (Adjusted for collection efficiency) is
provided. Blue crab is also included in the table.

Table 8.7: Relative Percent Contribution of Designated EFH Species to Total Numbers Impinged
(Adjusted for Collection Efficiency) (Poletti).

LIFESTAGE
EFH SPECIES JUV/YOY/Year+ (%)
Gadus morhua (Atlantic cod) ND
Melanogrammus aeglefinus (haddock) | ND
Pollachius virens (pollock) X | ND
Merluccius bilinearis (whiting) ND
Merluccius albidus (offshore hake) ND
Urophycis chuss (red hake) X [ 0.07%
Urophycis tenuis (white hake) ND
Sebastes fasciatus (redfish) ND
Glyptocephalus cynoglossus (witch flounder) ND
Pleuronectes americanus (winter flounder) X 129.1%
Pleuronectes ferruginea (yellowtail flounder) ND
Scophthalamus aquosus (windowpane flounder) | X | 1.62%
Hippoglossoides platessoides (American plaice) ND
Macrozoarces americanus (ocean pout) ND
Hippoglossus hippoglossus (Atlantic halibut) ND
Placopecten magellanicus (Atlantic sea scallop) ND
Clupea harengus (Atlantic sea herring) X 1 0.02%
Lophius americanus (monkfish) ND
Pomatomus saltatrix (bluefish) X 10.01%
Loligo pealei (long finned squid) ND
lllex illecebrosus (short finned squid) ND
Peprilus tricanthus (butterfish) X 103%
Scomber scombrus (Atlantic mackerel) X | ND
Paralichthys dentatus (summer flounder) X | ND
Stenotomus chrysops (scup) X | ND
Centropristus striata (black sea bass) X | 13.5%
Spisula solidissima (surf clam) ND
Artica islandica (ocean quahog) ND
Squalus acanthias (spiny dogfish) ND
Lopholatilus chamaeleonticeps (tilefish) ND
Scomberomus cavalla (king mackerel) X | ND
Scomberomus maculatus (Spanish mackerel) X | ND
Rachycentron canadum (cobia) X | ND
Odontaspis taurus (sand tiger shark) ND
Charcharinus obscurus (dusky shark) ND
Charcharinus plumbeus (sandbar shark ND

NON-EFH FISHES

17.13%

Callinectes sapidus (blue crab)

38.2%

ND = Not Detected (in sample); X = EFH Designation; NA = Not Applicable
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As i1s indicated in Table 8.7, winter flounder and black sea bass dominate the EFH fishes
impinged while blue crab dominates the non-EFH impingement samples. Based upon the Poletti
data set, the bulk of impinged fishes were in the JUV/YQY class.

8.4.2 Seasonal Distribution of Impingement

The impingement of YOY fishes at all three stations occurs during the months of May through
December (see Figure 8-5). The relative distribution of impinged YOY fishes at the Poletti and
Astoria facilities is more or less uniform during this period. In contrast, the relative contribution
of impinged fishes climbed steadily at Ravenswood, peaking in December.

The relative monthly impingement of Year+ fishes exhibited slightly different trends than those
displayed by YOY fishes (see Figure 8-6). The most apparent difference relative to YOY is that
the impingement events of Year+ fishes is more or less episodic. Specifically, both Ravenswood
and Astoria exhibited peaks during the month of April. Relative contribution to total
impingement during this month was 50% and nearly 70% respectively. The Poletti station
exhibited a similar, episodic pattern as the other two facilities with the exception that the peak
occurred during the month of January.

8.4.3 Conclusions Regarding Impingement Impacts

For the proposed project, the comparatively small volume of makeup water required from the
Lower East River enables the use of a “fish friendly” passive screening device (Johnson wedge
wire screen). Based on operational experience in the Hudson River, passive intake systems, when
specifically sized to reduce the potential for impingement, virtually eliminate impingement of
aquatic organisms.

8.5 Species Potentially Subject to Entrainment/Impingement

In a review of East River trawl surveys and generating station entrainment/impingement studies,
it appears that the following fishes might be expected to occur within the vicinity of the Charles
Poletti Power Project:

1. cunner Tautogolabrus adspersus

2. Atlantic menhaden Brevoortia tyrannus

3. tautog Tautoga onitis

4. windowpane flounder Scophthalamus aquosus (EFH)

5. bay anchovy Anchoa mitchilli

6. winter flounder Pseudopleuronectes americanus (EFH)
7. four-bearded rockling Enchelyopus cimbrius
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Figure 8-5: Relative Monthly Distribution of Impinged YOY
as Recorded at the
Poletti, Ravenswood, and Astoria Power Plants
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- Figure 8-6: Relative Monthly Distribution of Impinged Year+
as Recorded at the
Poletti, Ravenswood, and Astoria Power Plants

—<O—Poletti 1999

- - {1- - Ravenswood 1993-

1994
A Astoria 1993

100
90
80
<
=~ 70
< Fa
°
=
2 60 - —r
& :
O
>
cu 50 4— - ———
o ‘-rl
: \ -
g .
5 40
ay
Q
2
5 30 1 = =
> )
3 \ ;
20 1 : _E-" — A
@ )
10 - — T
A A
0 4 : . :
JAN  FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Case 99-F-1627




New York Power Authority - Combined Cycle Project Article X Application

8. grubby Myoxocephalus aeneus

9. striped bass Morone saxatilis

10 hite perch Morone americana

11.  northern pipefish Sygnathus fuscus

12. black sea bass Centropristus striata (EFH)
13, butterfish Peprilus tricanthus  (EFH)
14.  blue crab Callinectes sapidus

Taken together, these species comprised over 95% of the entrainment samples collected at the
East River generating stations during entrainment sampling programs executed from 1991
through 1999.

The following sections focus on the early developmental biology and the temporal and spatial
distribution of the 13 target fishes and EFH species that are potentially present in the vicinity of
the intake during early life stages (i.e., potentially subject to entrainment or impingement). Each
subsection presented below contains information organized around the early developmental
stages of fishes and where applicable, pertinent transitional stages and subdivisions. Each of the
primary developmental stages, including transitions and subdivisions, are recognizable in the
field and are referred to specifically within the narrative where the available data support such a
distinction.

8.6  Life History Information
8.6.1 Reproductive Biology

With a few exceptions, the fishes of the New York Harbor area are oviparous and generally
produce numerous, small eggs (Osse, van den Boogart, 1995). Marine fishes, often with sméll,' '
pelagic eggs, may produce more than a million eggs during spawning while freshwater fishes
mostly have fewer, but larger eggs (Bond, 1996). In general, fecundity (i.e., the number of eggs
produced by an individual) is inversely related to egg size and increases linearly with body size
(Harper, Begon & Townsend, 1996).

Fish eggs are subject to extraordinarily high levels of predation and mortality of the eggs can
reach levels of 99% or more (Osse, van den Boogaart, 1995). Consequently, the massive
production of eggs by both marine and freshwater fishes is viewed as an adaptation to an
environment subject to a number of stochastic events, and that is a reproductive strategy formally
referred to as r-selection (MacArthur & Wilson, 1967). Of the New York Harbor fishes
presented in this study, fecundity estimates ranged from a minimum of 100 eggs per female to a
maximum of 1,400,000 eggs per female for spottail shiner and bluefish, respectively (DEIS,
1999).
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8.6.2 Early Life History

Presented below are summaries of life history characteristics of each of the 13 target fishes
(Bigelow & Schroeder, 1953), the EFH species that are potentially present in the vicinity of the
intake during early life stages (Bigelow & Schroeder, 1953), and blue crab (Barnes, 1991). For
the purposes of this discussion and subsequent analysis the following definitions have been
adopted:

Egg refers to the developing embryo;
Yolk sac larva (YSL) refers to the initial transitional larval stage to the preflexion
larval stage;

Post yolk sac larva (PYSL) is used to refer to the period after yolk sac absorption and
includes the preflexion, flexion, postflexion, and
transformational subdivisions, which collectively trace the
development of the notochord flexion;

Juvenile refers to those individuals that display a morphological
departure from the larval stage (i.e., fin ray development),
the completion of ossification, and loss of larval
characteristics (Kendall, Ahlstrom & Moser, 1984).

a. Cunner (Tautogolabrus adspersus)

The cunner occurs farther north than any other member of the family labridae in the western
Atlantic. The range of the cunner spans along the Atlantic coast and offshore banks, from
Conception Bay, the east coast of Newfoundland, and the western and southern parts of the Gulf
of St. Lawrence, southward to New Jersey and occasionally as far as the mouth of Chesapeake
Bay. They are year-round, coastal residents and live near cover such as rocks, pilings, and
macrophytes (Bigelow and Schroeder 1953; Olla et al. 1979). Adult cunner are typically 6-10
inches in length weighing under one-half pound but have been reported to reach 16 inches in
length and a weight over two pounds (Johansen 1925; Bigelow and Schroeder 1953).

Fecundity has been estimated to be approximately 100,000 eggs (Williams et al. 1973) and from
1,192 eggs for a 76 mm TL fish to 84,403 eggs for a 171 mm TL fish (Nitschke 1998).
Spawning occurs in late aftenoon and evening (Ferraro 1980) from May to August depending on
latitude (Johansen 1925). Cunner eggs are buoyant, transparent, range in diameter from 0.75 to
0.85 millimeters (mm) and do not posses an oil globule. Incubation occurs over a 40-hour period
at temperatures of 70 — 72 °F. This period lengthens to 72 hours at water temperatures of 55 —
65 °F. At the time of hatching, larvae are approximately 2.0 mm in total length (TL) and at a TL
of 15mm transitional larvae resemble the adult form.
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Cunner are of little commercial value, but they do provide some recreation because of their
affinity for piers and wharves and their susceptibility to hook and line.

b. Atlantic menhaden (Bevoortia tyrannus)

The Atlantic menhaden ranges along coastal waters from Nova Scotia to eastern Flornida. The
Gulf of Maine is the northerly limit of the menhaden. Based on average U.S. Commercial
Landings of selected fish groups taken from 1988-1991 data, menhaden landings amounted to a
little over 2 billion pounds (USDA, 1992). -

The Atlantic menhaden spawn chiefly at sea, but closer to the shore in northern parts of the
range. Eggs have been reported from lower Chesapeake Bay and the Patuxent River north to

.Benedict. Adults spawn every month in some parts of the range with fall and spring peaks

occurring in the Chesapeake Bay region. Preferable water temperatures range from 4.4-23.6° C,
with peak activity at 15-18° C.

Menhaden eggs are buoyant and are relatively large, ranging from 1.5 — 1.8 mm in diameter,
with a bréad perivitelline space and small oil globule (0.15-0.17 mm). Incubation is rapid,
generally occurring in less than 48 hours. The newly hatched larvae are 4.5 mm TL growing to
5.7 mm TL after four days. The dorsal and caudal fins first become visible at a length of 9 mm;
at 23 mm all of the fins are well developed; scales are present at 33 mm and at 41 mm the
juveniles show most of the characters of the adult (Bigelow & Schroeder, 1953).

Larvae probably spend one month in water over the continental shelf, entering estuarine waters
at approximately 10 mm TL or larger.. Movement of larvae within the Chesapeake Bay
tributaries occurs from late May to late June and in November. During the post larval stage,
menhaden tend to accumulate at the fresh/saltwater interface in the upper Chesapeake Bay
region. Juveniles from the upper bay region begin to emigrate from the interface to the
mesohaline portions of the estuary. The juveniles are pelagic with the smallest size classes
upriver. Migration to the sea occurs after the first summer, generally in late August in northern
estuaries and as late as January in southern waters. Juveniles may overwinter in all major
estuaries from Chesapeake Bay to Florida. Eggs and small larvae have been observed in Long
Island Sound, Narragansett Bay, and Chesapeake Bay, but it is suggested that spawning in these
areas made minor contributions to total population numbers.
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c¢. Tautog (Tautoga oniti)

The tautog ranges along the Atlantic coast from Nova Scotia to South Carolina, chiefly south of
Cape Ann and is most abundant between Cape Cod and the Delaware Capes, restricted to the
immediate vicinity of the coast.

Tautog range farther offshore and in deeper waters than cunner. In near-shore waters, tautog will
follow the flood tide up above the low water level around ledges to prey upon blue mussels
(Mytilus edulis) in the intertidal zone, dropping back into deeper water during the ebb tide.
Tautog prefer habitats that possess steep. rocky shores; breakwaters; off lying ledges and
submerged wrecks; boulder strewn bottoms; and mussel beds (Bigelow & Schroeder, 1953).
Generally, tautog won’t migrate with the seasons (Bigelow & Schroeder, 1953). However, they
will occupy deeper waters in the autumn and over winter in eelgrass (Zostera marina) beds.

The eggs are buoyant, without an oil globule and range in size from 0.9-1.0 mm in diameter. At a
temperature of 68 to 72° F, incubation occurs over a 42 to 45 hour period. This period may be
extended by 10-12 hours in cooler waters (Bigelow & Schroeder, 1953). At the time of hatching,
larvae are approximately 2.2 mm TL. When four days old, post yolk sac larval tautog have
reached a length of 3 mm. Transitional larvae, as indicated by the differentiation of the dorsal
and anal fins, are 10 mm TL. Juveniles are approximately 30 mm TL and have gained adult
characteristics. :

d. Windowpane flounder (Scophthalamus aquosus)

The general range of the windowpane includes coastal waters of eastern North America, from the
Gulf of Lawrence to South Carolina; most abundant west and south of Cape Cod (Bigelow &
Schroeder, 1953). Southern New England and Middle Atlantic populations are considered to be
overexploited and at a low biomass level.

Spawning occurs from February through November in coastal, inner continental shelf waters,
peaking in the mid-Atlantic Bight during the month of May (Able & Fahay, 1998; in LMS
Article X, 2000). Some spawning may occur in the high salinity portions of estuaries in the mid-
Atlantic bight, including Sandy Hook bay. Windowpane spawn in the evening on or near the
bottom.

Eggs are found in the polyhaline portion of estuaries in the spring. Larval windowpane are most
common in May, when they were collected in all Harbor areas except Red Hook. Densities were
highest in the upper Harbor. Juveniles were not collected in intertidal zones but occurred
frequently along sub-tidal and a variety of deeper habitats. Bottom traw] data indicate that larvae
were most abundant in deeper channel during winter and summer.
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Windowpane eggs are spherical, transparent, buoyant, 1.0-2.0 mm in diameter, with a single
colorless or pale lemon oil globule with a diameter of 0.15-0.28 mm. Windowpane larval
development TL ranges from 5.5 — 8 mm and is completed while smaller than both yellow tail
(10.3-14 mm) and the witch flounder (5.6 — 42 mm). Larvae assume a demersal habit.

The windowpane is of limited commercial value because it is very thin-bodied and does not
grow particularly large. According to Lange and Lux (1978), an average of 1,936 metric tons of
windowpane were landed in New England between 1975 and 1977, mostly from Georges Bank.
Annual commercial landings from 1975-1988 averaged 2.03 million kg with a peak in 1985 at
4.21 million kg (ICNAF 1977-85; NAFO 1982-91).

e. Bay anchovy (Anchoa mitchill)

The bay anchovy is a small, slender fish, from 38.1 mm to 101.6 mm in length with greenish
blue coloring above the lateral line and pale silver below. The bay anchovy ranges widely from
temperate to subtropical waters along the Atlantic and Gulf coasts, between Main and the
Yucatan peninsula, Mexico. Bay anchovy occur in clear and turbid waters and over all types of
substrates. Bay anchovy are also tolerant to a wide range in salinity.

Within the New York area, the bay anchovy ranges along the coast of Long Island and in the
lower reaches of the Hudson Estuary, including the East River. Trawl data from the National
Marine Fisheries Service (NMFS) indicate that bay anchovy move southward out of coastal
estuaries of New York and New Jersey during the winter months, when water temperatures drop
below 41°F. This migration leads them to warmer over-wintering areas ranging from Cape
Hatteras to Delaware Bay. Onshore-offshore movements of bay anchovies within estuaries have
also been documented. For example (MacGregor (1994) reported significantly higher abundance
of eggs and recently hatched larvae offshore in Chesapeake Bay, indicating that adults moved
offshore to spawn. Similar movements were reported for the Hudson River Estuary where adults
remained near shore until early June when they moved offshore to spawn.

The Bay anchovy enters the lower Hudson River in April as adults. The bay anchovy adults are
present in the lower estuary in high numbers in the summer and are absent from the estuary in
the winter. Egg collections suggest that spawning occurs in the lowest regions of the Hudson
River and possibly out into coastal waters.

Bay anchovy spawn throughout the Hudson-Raritan bay complex, including Raritan and Newark
bays, Arthur Kill, Kill van Kull, and the Upper and Lower New York bays as well as Long
Island sound. Additionally, studies have shown that spawning takes place in the estuary where
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salinity is greater than 5 ppt (Bassista & Hartmann, 1998). These investigators also found a

. latitudinal difference in bay anchovy spawning behavior (Bassista & Hartmann, 1998) where bay
anchovy in the Chesapeake Bay were primarily age-1 spawners while Hudson River spawners
were age 2.

Individual females may spawn more than 50 times per year, with daily batch fecundities ranging
from 429 to 2,026 eggs per female. Typically, egg diameter at the time of hatching is 1.57 mm.
Initially, eggs are buoyant but become demersal within 12-16 hours. There is enormous spatial
and temporal heterogeneity with regard to the growth rate of bay anchovy. Based on simple
linear regression, 1995 growth rates ranged from 0.39 mm/day to 0.88 mm/day, while the 1996
growth rates ranged from 0.41 mm/day to 0.77 mm/day. Significant differences in growth rates
were observed as little as 15 km apart, and were found to vary weekly. Presumably, the spatial

" and temporal variation in growth rates can be attributed to a combination of biological, chemical,
and physical factors. Newly hatched yolk sac larva range from 1.57 mm to 3.17 mm in length
and drift along the bottom with tidal currents. Early phase juveniles (i.e., pelagic Jjuveniles)
measure 12.7 mm in length. _ :

The distribution of young anchovy shifts up the Hudson River estuary as development progresses

through the summer months (Everly & Boreman, 1996). PYSL metamorphose in August and

September (Woodhead, 1992). Juvenile bay anchovy immigrate to the sea in the fall; few remain
. in the estuary after November (Woodhead, 1992).

f. Winter flounder (Pseudopleuronectes americanus)

The general range of the winter flounder includes the coastal and offshore fishing banks from the
Strait of Belle Isle to Chesapeake Bay, although extreme northern and southern records have
been noted (Bigelow & Schroeder, 1953).

Individual females produce an average of about 500,000 eggs annually, and extremes of nearly
1,500,000 have been reported from larger individuals. This species is peculiar among flatfishes
in that its eggs are not buoyant and sink to the bottom, where they stick together in clusters
(Bigelow & Schroeder, 1953). Typically eggs are 0.74 to 0.85 mm in diameter and newly shed
eggs have no oil globule.

The optimal salinity for egg survival is 15 to 35 ppt. Many embryos become inviable or
abnormal at temperatures below freezing and temperatures above 10° C. The optimum water
temperature range for survival is 0-10° C

At a water temperature of 3.9° C, the larvae were about 5 mm TL, and the yolk sac was absorbed
in 12 to 14 days. At a temperature of 5° C the metamorphosis took ‘80 days, with the larvae
. reaching 8-9 mm TL. At a temperature of 8° C the metamorphosis took 49 days with the larvae
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reaching 8-9 mm TL as well. No metamorphosis was evident at 2° C. In aquaria, winter
flounder larvae engage in upward swimming bouts and then sink to the bottom where they
remain for short periods. Winter flounder larvae are continuous, visual, daylight feeders that
cease feeding at night.

Larvae are non-buoyant and have a strong benthic orientation. Since the early life stages of this
species are nondispersive, spawning grounds and nursery grounds overlap. Howell et al. (1992)
indicates that the nursery habitat for larvae and juveniles includes littoral and sublittoral
saltwater coves, coastal salt ponds, estuaries, and protected embayments.

After metamorphosis, winter flounder are benthic and seldom lose contact with the substrate.
Most juveniles spend much of their first 2 years in or near shallow natal waters, where they move
in response to extreme heat or cold. After metamorphosis, the juveniles prefer a substrate of
sand or sand and silt. Older juveniles in estuaries gradually move seaward as they grow larger.
Temperature is a less important factor in the distribution of juveniles, which tolerate higher
temperatures than adults.

In river estuaries and harbors, winter flounder are most abundant in channel areas from July
through December, while shallow water abundance is highest from May through July. Overall
abundance is higher in deep water channel areas (NMFS, 1994). Data from recent sampling
programs indicates two periods of winter flounder abundance in the New York/New Jersey area,
the first occurring during early spring to early summer and the second occurring during late-fall
to early winter (USACE-NYD, 1999). Although the winter flounder is a resident of the New
York Harbor, it moves throughout the estuary in response to the annual cycle (Woodhead, 1992).

Predation is the major cause of mortality in larval and juvenile winter flounder. The larvae were
heavily preyed upon by the small hydromedusa Saria tubulosa, great cormorant, the great blue
heron, and the osprey. The estimated natural mortality rates of winter flounder ranged from 50%
to 54% and the total annual mortality (natural and fishing) ranged from 72-78%. South of Cape
Cod, Massachusetts, instantaneous mortality rates of 0.11 (natural) and 0.24 (fishing) were
reported.

g Four-bearded rockling (Enchelyopus cimbriu)

The Fourbeard rockling can be found inshore from the northern part of the Gulf of St. Lawrence
to Long Island Sound and in deeper waters from the northeast coast of Newfoundland to as far
south as North Carolina. Rocklings are widely distributed around the margins of the North
Atlantic where they occur at depths ranging from 1 — 650 m. They are more abundant in depths
of 46 — 55 m but can move to shallower waters in the winter. Rocklings have been caught as far
north in the Hudson River estuary as Indian Point (Bigelow & Schroeder, 1953). They are year-
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round residents wherever they are found although there may be local inshore-offshore seasonal
movements in some areas (Bigelow and Schroeder 1953).

The four-bearded rockling is a nocturnal, demersal species that prefers soft, smooth mud or sand
substrates. The eggs are buoyant, described as ranging between 0.66 to 0.98 mm in diameter.
Newly hatched larvae are a little more than 2 mm long. The yolk sac is absorbed at a length of
3.6 mm. Post yolk sac larvae and later larval stages range up to 10 mm in length.

The rockling is neither large enough nor plentiful enough to be of importance commercially.

h. Grubby (Myoxocephalus aenaeus)

Grubbies are found in coastal waters of North America from New Jersey to Newfoundland
(Bigelow and Schroeder 1953). In the New England area they are commonly found year-round in
eelgrass habitat, whereas in Newfoundland they are found in shallow protected areas on mud,
sand and gravel bottoms (Ennis 1969). The grubby is the smallest of the common sculpins with
few reaching total lengths of more than 12.5-15 cm, with an upper limit of 20 cm.

The grubby is found over all types of substrates, although favoring Zostera marina beds. It is the
only sculpin that summers in shoal water near New York harbor (Bigelow & Schroeder, 1953).
The known distribution of the grubby in summer indicates that it favors water temperatures of
69° F yet can tolerate waters as cold as 32° F in winter.

Grubbies exhibit sexual dimorphism in color and adult size (females larger than males). The
spawning season lasts throughout the winter in New England and until June in Newfoundland,
with some females reaching sexual maturity during their first year (Lazzari et al. 1989). Eggs are
1 mm in diameter, and can be green or rose-colored depending on what type of seaweed or algae
they have attached to (Lazzari et al. 1989; Bigelow and Schroeder 1953).

The grubby is small and therefore is of little commercial value, however it does serve as a source
of food for larger commercially important fishes. In the Hudson River, commercial fishermen
occasionally take it in Haverstraw Bay and a few have been collected at Indian Point. Grubbies
are quite common in the upper part of New York harbor where they spawn in late winter.

i. Striped bass (Morone saxatilis)

The striped bass is an anadromous member of the Percichthyidae family. An anadromous
member spends most of their lives in the sea and migrates to the fresh water to breed. They are
native to North America and range along the Atlantic coast from the St. Lawrence River to the
northeastern portion of the Gulf of Mexico. Principal spawning populations along the eastern
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seaboard of the United States include: the Hudson River; Delaware Bay and the Delaware River;
Chesapeake Bay; Albermarl sound, the Roanoke and Chowan Rivers; the Santee River and the
St. Johns River.

Adult striped bass generally feed in near shore waters from summer through late winter. As
summer progresses they migrate northward along the coast, but return to nearshore waters of
their natal rivers during the autumn. Once water temperatures rise in the spring, spawning adults
begin moving up river to freshwater spawning areas.

Depending on their age and size, females .produce up to several million semi-buoyant eggs,
which are deposited and suspended within the water column. The eggs are relatively large and
average 3.1 mm in diameter although egg size will vary with the size of the female.

The spatial and temporal distributions of striped bass are strongly influenced by both water
temperature and salinity. At the time of hatching, total larval length (viewed laterally) is typically
3.1 mm. Peak striped bass egg abundance occurs from Hyde Park (RKM 124) to Saugerties
(RKM 151) with a peak at Kingston during mid-late May. Striped bass yolk sac larva are most
abundant from West Point (RKM 75.6) to Poughkeepsie (RKM 99.7) from late May to early
June. Post yolk sac larvae are most abundant in the middle estuary from Indian Point (RKM 58)
to Poughkeepsie (RKM 99.7) from late May to mid-June. '

Juvenile striped bass are distributed over much of the Hudson River from July through
September where they inhabit deep river channels. The abundance of striped bass peaked from
Tappan Zee (RKM 38.6) to Croton-Haverstraw (RKM 54.7) from late June until about the
middle of August. By the end of their first summer, many of the juvenile striped bass have
moved to the southern extreme of the Hudson River estuary and are found in New York Harbor,
western Long Island Sound, and along the south shore of Long Island (NYSDEC, 1992).

i- White perch (Morone americana)

The natural range of this species extends along the Atlantic coast of North America from the
southern Maritime Provinces of Canada and the St. Lawrence River to South Carolina in
brackish and freshwater areas near the coast. Within the Hudson River, the white perch is an
abundant, year round resident between New York City and the Troy Dam near Albany.

Spawning activity in the Hudson River occurs north of Croton Bay in shallow .water and
tributary streams starting in late April. After spawning, adults move downstream. Estimates of
white perch fecundity (i.e., the number of eggs in the first stage of the life cycle produced by an
individual) range from 20,000 to 321,000 eggs per female, which varies with the age and size of
the female. White perch egg masses sink to the bottom, are extremely adhesive, and are quite
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small. This latter feature may be attributable to the absence of the oil globule. Typically, egg
diameter at the time of hatching measures 1.58 mm.

Newly hatched larvae (yolk sac larva) range from approximately 1.58 mm to 3.17 mm in length
and are exclusively demersal. The transition from the yolk sac larva to preflexion larva, which is
marked by the complete absorption of the yolk sac, occurs at a length of 3.17 mm.
Transformation larva (i.e., stage between postflexion larva and Jjuveniles) measure 25.4 mm in
length.

In the Hudson River, peak abundance of white perch eggs appears to occur in the upper estuary
during mid-late May spanning from Kingston (RKM 138.3) to Albany (RKM 201). White perch
yolk sac larvae are most abundant in the upper estuary, but downriver of where the eggs were
most abundant, from Poughkeepsie (RKM 99.7) to Catskill (RKM 172.1). Post yolk sac larvae
are most abundant in the upper estuary, but were found to co-occur with striped bass post yolk
sac larvae from Poughkeepsie (RKM 99.7) to Catskill (RKM 172.1). Temporally, these peaks are
most pronounced during mid-May for yolk sac larvae and mid-June for individuals within the
post yolk sac larval stages). In the Hudson River, juveniles were found to occur from Tappan Zee
(RKM 38.6) to Catskill (RKM 172.1) with three distinct peaks from Tappan Zee (RKM 38.6) to
Croton-Haverstraw (RKM 54.7); Comwall (RKM 90) to Poughkeepsie (RKM 99.7); and from
Saugerties (151.2) to Catskill (172.1) during mid August.

k. Northern pipefish (Syngnathus fuscus)

The northern pipefish is disproportionately long relative to its width. Specifically, Bigelow &
Schroeder (1953) report that in males, this is particularly pronounced, being 35 times as long as
they are deep. The snout is tube like, blunt ended, with the small, toothless mouth at the tip. The
body is hexagonal in cross section in front of the vent but is four sided behind the dorsal fin. The
dorsal fin covers four to five of the bony rings in front of the vent and as many behind it. The
caudal fin is rounded; its middle rays the longest. The anal fin is very small, close behind the
vent; the pectorals are of moderate size; there are no ventral fins (Bigelow & Schroeder, 1953).
This species ranges along the eastern seaboard in salt and brackish water, from the southern side
of the Gulf of St. Lawrence and outer Nova Scotia at Halifax, to South Carolina (Bigelow &
Schroeder, 1953).

The northern pipefish prefers dense stands of Zostera marina (eelgrass), both in salt marshes,
harbors, and river mouths, where it often goes up into brackish water, and on more open shores
as well. Pipefish do not exhibit tremendous migratory movements and are generally considered
over-wintering residents wherever they are found. Northern pipefish feed primarily on copepods
and amphipods, fish eggs, early phase fish larvae.
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The northern pipefish is not considered a commercially significant species (Bigelow &
Schroeder, 1953).

1. Black sea bass (Centropristes striatus)

Juvenile black sea bass occur in saline waters of estuaries and in offshore areas. Within
estuaries, juveniles are found around jetties, piers, wrecks, and shell bottom such as oyster reefs.
Black sea bass have been collected year-round in North Carolina estuaries at salinities of 1 to 36
ppt and temperatures of 6 to 29° C.  Adult black sea bass are found in offshore areas in depths
of 10 to 120 m; however, most are within the 20-60 m depth range.

Little is known of the early life history of black sea bass. Black sea bass eggs are pelagic, are
0.9-1.0 mm in diameter and hatch in about 75 hours at 16° C. Eggs from artificially spawned
gulf black sea bass hatched in 38 hours after fertilization at 23° C under an 11-hour photoperiod.
Larvae collected from tows from the surface to a depth of 33 meters, 4 to 82 kilometers from
shore where water depths ranged from 15 to 51 m. Larvae longer than 13 mm standard length
(SL) were not collected, presumably because they become demersal or estuarine near that size.

It is not known what part of the population remains at sea, nor are the routes and mechanisms of
larval transport known. What little is known indicates that black sea bass are migratory in the
northern part of their range, whereas south of Cape Hatteras, North Carolina, they are apparently
residents in given areas year round. In the Middle Atlantic Bight, black sea bass move inshore
and northward in spring and offshore and south in the fall, probably due to changes in
temperature. '

m. Butterfish (Peprilus tricanthus)

The Atlantic butterfish occurs along the coast of North America from South Carolina to Nova
Scotia and southward to Florida (Bigelow and Schroeder 1953). They prefer deep water and are
most abundant between southern New England and Cape Hatteras (Hildebrand and Schroeder
1928). Butterfish are found over the entire mid-Atlantic shelf in summer and autumn, but in
response to seasonal cooling they aggregate along the edge of the continental shelf where water
temperatures remain relatively warm (Waring and Murawski 1982). The butterfish often comes
inshore, into sheltered bays and estuaries. and seems to prefer sandy bottoms to muddy or rocky
substrates. Schools of butterfish can be observed at the surface when along the coast where the
flats are covered by only four to five feet of water.

The eggs are buoyant, transparent and spherical and range in diameter from 0.7 - 0.8 mm, usually
with a single oil globule of about 0.17 - 0.2 mm (Bigelow & Schroeder, 1953). The larvae are 2
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mm long at the time of hatching. The dorsal, anal, and caudal fin rays are visible in larvae at a
length of 6 mm. It is at this point that larval forms start to assume adult characteristics. At a
length of 15 mm all of the larval characteristics are lost, the caudal fin is deeply forked, the
dorsal and anal fins are formed, and the fish completely resembles the adult form (Bigelow &
Schroeder, 1953).

Spawning takes place chiefly during the summer in inshore waters, generally at depths less than
98 feet (Bigelow and Schroeder 1953). The minimum spawning temperature is approximately
15° C (Colton 1972). Peak egg production occurs in Chesapeake Bay in June and July
(Hildebrand and Schroeder 1928) and in Massachusetts Bay from June to August (Bigelow and
Schroeder 1953). Butterfish eggs are found in the Gulf of Maine on Georges Bank, but generally
the larvae are relatively scarce east and north of Nantucket Shoals (Bigelow and Schroeder
1953). Some butterfish are sexually mature at age one, but all are mature by age two (DuPaul
and McEachran 1969).

The largest butterfish weigh 1.25 pounds and are 12 inches long, but their usual length is 6 to 9
inches. The commercial ‘catch is made mostly with pound nets, floating traps, purse seines, and
otter trawls. They will sometimes bite a very small hook baited with a clam or sea worm
(Bigelow and Schroeder 1953). They have been landed by fishermen since the 1800's. From
1920 to 1962 the annual domestic harvest averaged 3500 metric tons (Overholtz 1998b). From
1965 to 1976, when foreign fleets began to exploit butterfish, landings increased to an average of
10,000 metric tons per year. From 1977 to 1980 when foreign fishing was phased out, butterfish
landings averaged 6300 metric tons; in 1987 to 1995, 3000 metric tons; and in 1996, 3600 metric
tons.

n. Bluefish (Pomatomus saltatrix)

Bluefish is a migratory, pelagic species generally found in temperate and semi-tropical inshore
and offshore waters. In North America, bluefish range from Nova Scotia to Florida and also
occur in the Gulf of Mexico from Florida to Texas. In the New York Bight bluefish is a common
inshore inhabitant that arrives in May and usually departs by November. Most of the bluefish
population in the New York Bight probably originates from spring-spawned eggs (McBride &
Conover, 1991).

Bigelow & Schroeder (1953) report that females with large ova approaching ripeness have been
taken off the coast of North Carolina in spring and off various parts of the coast farther north in
summer. Bigelow & Schroeder (1953) report further that bluefish have never actually been
reported spawning, but based on the distribution of juveniles and late phase larvae, spawning
may take place offshore.
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Estimates of bluefish fecundity range from 600,000 to 1,400,000 eggs per female (Pottern et al.
1989). Bluefish egg masses are buoyant, pelagic and hatch in about two days. Typically, egg
diameter ranges from 0.9 mm to 1.2 mm.

The yolk sac larvae are 2.0-2.4 mm TL at hatching and within four days the yolk sac is almost
fully absorbed. Transition to the juvenile stage occurs at 13 to 14 mm TL at which time they
begin to migrate south or toward estuarine nursery areas (Pottern et al., 1989).
Bigelow & Schroeder (1953) indicate that juveniles and late phase larvae occur inshore within
Chesapeake Bay. Those juveniles spawned during the spring in the South Atlantic arrive in the
Hudson River estuary during June and early July when they are 25.4 mm to 50.8 mm in total
length (LMS, 1998). Those spawned during the summer in the mid-Atlantic Bight arrive in
- September and are much larger. In the Hudson River the peak abundance of early juveniles
occurs in the lower estuary from Tappan Zee (RKM 38.6) to Croton-Haverstraw (RKM 54.7)
from late July to early August. Later juveniles are also most abundant at Tappan Zee (RKM
38.6), with a peak from late June to mid-July.
The recreational component of the fishery constitutes 80-90% of the total catch, most of which is
taken in waters from New York to Virginia. As one of the most important recreational species,
bluefish are caught by fishermen in the bays and sounds, on ocean beaches, and over the
continental shelf whether by trolling, live-baiting, casting, jigging, or chumming (Grosslein and
Azarovitz 1982).

o. Atlantic herring (Clupea harengus harengus)

This species ranges north to the edge of the polar ice in Greenland and as far south as Cape
Hatteras (Anthdny 1982). Adult’s school offshore in deeper waters and some populations move
shoreward during the spawning season and frequently undertake vertical migrations, rising at
night and sinking by day. Movements are typically local and probably short range. Feeding
adults prefer salinity concentrations that hover around 35 ppt. The larvae form discrete swarms,
but are ultimately dispersed by the current at lengths of 18-25 mm. Juveniles drift with the
current.

Atlantic herring spawn in fjords, bays, straights and estuaries in addition to oceanic banks. The
greatest spawning activity takes place over rock, pebble, or gravel bottoms, and sometimes over
clay, althoug}i never over soft mud either with or without macrophyte stands. The salinity is
typically around 35 ppt and not below 2.8 ppt. These fishes will not spawn below 31.99 ppt or
above 33 ppt. '

These fishes are found at depths ranging between 0.3-240 meters and are often found within the
50-meter contour. Fall spawners may breed farther offshore than the spring spawners.
Fecundity ranges from 3,000 to 261,000 eggs per female. Summer-fall spawners in some areas
have higher production than spring spawners. The eggs are demersal and adhesive and
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sometimes deposited on algae, anchor ropes, and free-living animals such as crabs. However,
they are most often deposited in large sheets on the substrate.

Incubation of eggs takes 4.3-56 days with the length of incubation period depending primarily
upon temperature, although this time can be lengthened by the increase in suspended particulates
and decreased salinity. Incubation takes 174 hours at 17-24° Celsius.

p. Pollock (Pollachius virens)

The pollock is an active fish, living at any level between bottom and surface, which is dictated
by the food supply and on the season, and often exhibit schooling behavior. In the Gulf of Maine
system pollock typically are found at depths ranging from the surface to 600 feet. Pollock feed
chiefly on small fish (i.e., herring, lance, young cod, young haddock, young hake, and on pelagic
crustaceans (i.e., pelagic shrimp-like euphausids)).

The pollock is a late autumn and early winter spawner. The brevity of the spawning season, i.e.
January through April, coupled with the fact that the vertical temperature gradient covers a range
of no greater than 3-5° F, makes it somewhat easy to establish the physical criteria for proper egg
production. Peak spawning activity takes place in high salinity waters.

The number of eggs produced by the female averages about 225,000, but exceptional cases of
more than 4 million eggs per female have been reported. The eggs are buoyant, does not possess
an oil globule, an average about 1.15 mm. in diameter. The larvae are about 3.4 to 3.8 mm. long
at hatching. Caudal fins appear at a length of 9mm, ventral fin rays at a length of 15mm. At a
length of 25-30mm, juveniles have adopted many of the adult characteristics.

The pollock is a cool water fish. Larger fish have rarely been observed at the surface when water
temperatures were higher than 52° F. This behavior is also exhibited by the smaller “harbor
pollock™ which will not frequent waters where the temperature exceeds 60° F. The pollock’s
preference for warmer waters may relate to the egg incubation process and to the development of
the reproductive organs. These factors determine the northerly boundary of a resident
population.

q. Summer flounder (Paralichthys dentatus)

The summer flounder is demersal. Although fluke come close inshore during the warmer half of
the year, a bulk of the population lie farther offshore in depths of 50 to 60 feet or more. Summer
flounder spend most of their lives on the bottom. During their stay in shoal water they prefer
sandy or mud bottoms, Zostera-marina stands, or among the piling of docks. The little that is
known of the breeding behavior of this species indicates that it breeds offshore. Furthermore, it
seems probable that the eggs themselves may be buoyant.
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At a length of 16mm, the right eye has nearly completed its migration, and the outlines of young
fry 26mm long approach those of the adult. Adult Summer flounders ordinarily grow to a
maximum weight of 15 pounds and to a length of three feet.

r. Red hake (Urophycis chuss)

The red hake is exclusively American, occurring in continental waters from the Gulf of St.
Lawrence southward to the Mid-Atlantic States. The red hake has not been reported farther south
than Virginia (Bigelow and Schroeder 1953). Historically hakes were found in the south channel
(gulf) and on the northwestern slope of Georges Bank with heaviest concentrations from the
southwestern area of Georges Bank to Hudson Shelf Valley (Anderson1982). The red hake spend
their first months drifting at or near the surface, and fry of ¥ to four inches are often taken in
summer in Zostera marina beds.

The New York Bight appears to be an important spawning and nursery area for red hake
(Anderson 1982). Eggs are pelagic and average 0.74 mm in diameter (Hildebrand and Cable
1938). At hatching, larvae measure an average of 2.04 mm (Miller and Marak 1959) and
become demersal when they are between 35 and 40 mm long (Anderson 1982). Little is known
of the growth rate of the larval phase of this species. The red hake rarely reaches a length of
greater than 30 inches or a weight greater than 6 to 7 pounds. Bigelow & Schroeder (1953)
comment that a weight greater than 5 pounds is exceptional. Females are larger than males of
the same age.

Bigelow and Schroeder (1953) report that the distribution of the larval phases indicates variation
with respect to duration. Furthermore, the authors have observed fry at a length of four inches
on the surface although others seek the bottom while they are at a length of 2 inches. Once the
red hake has assumed a benthic orientation, it does so for the remainder of its life, rising to the |
surface only for food. When hake take to the bottom, they do so in very shallow water among
Zostera marina beds.

Fry can be observed in water temperatures of 68 — 70° F, while the great majority of older hake
occupy deeper waters at temperatures ranging between 45-50° F. Limited stomach content
analyses indicate that shrimps, amphipods, and other small crustacea, small fish (alewives,
butterfish, cunners, eels, flatfishes, tautogs, herring, mackerel, menhaden, lance, silversides), are
all consumed by red hake.

The hakes are not very important commercially although they are sold in fish markets, if large
enough, and smaller fish have been used for poultry feed. They are usually sold in the form of
fresh and frozen fillets and are commonly used in fish cakes.
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s. Blue crab (Callinectes sapidus)

The blue crab is found in marine and brackish waters from Nova Scotia southward to the
northern part of Argentina. In the United States, it is abundant from Massachusetts to southern
Texas, where it supports major commercial and recreational fisheries. Blue Crabs mate from
May through October, while they are in the soft-shell state, following their last pubertal molt.

Most crabs cannot swim, but members of the Portunidae, which includes the brachyuran
common blue crab Callinectes sapidus, are the most powerful and agile swimmers of all
crustaceans. Portunids can swim sideways, backwards, and sometimes forward with great
rapidity. However, they are benthic animals, like other crabs, and only swim intermittently
(Barnes, 1987).

Spawning occurs in the relatively low-salinity waters of the upper estuary and lower portion of
the estuary (Eoifanio et al., 1984). After mating in freshwater portions of the estuary, they move
into sounds and near-shore areas where they over winter. Recent studies in the Chesapeake Bay
have found females carrying 3 to nearly 8 million eggs (Prager et al., 1990).

Post embryonic development amongst the Brachyura is metamorphic and includes both zoea
larva and megalopa postlarva. Afier a seven to fourteen day period, the eggs hatch into the
swimming zoea. In the lower Delaware estuary, zoeal abundance peaks in early August and
again in early September. These larvae molt seven to eight times in 35 days, during optimum
(high salinity)'conditions before reaching the megalopa stage. The timing of the transition to the
megalopa stage occurs as a function of salinity. This postlarval stage lasts from one to two
weeks.

In the Hudson River, juvenile blue crabs are most abundant in August through October,
depending on location. Peak abundance occurs in August at the farthest downriver sites such as
Liberty State Park and Croton Bay. At upriver sites such as Iona Marsh and Moodna Creek-peak
abundance did not occur until September. Evidently, preferable habitat for juvenile blue crabs
includes a high standing crop of both Vallisneria sp. (celery) and Potamogeton sp. (pondweeds).

8.7  Threatened or Endangered Species

Correspondence was submitted to the National Marine Fisheries Service (NMFS) requesting
information regarding the potential for encountering any federally listed threatened or
endangered species in the East River. A response was received dated July 18, 2000 indicating
that several species of sea turtles occur in the general project area; a copy of the response letter
from the NMFS is provided in Appendix 8A of this Application.
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Sea turtles are southemn species that occur rarely in thé New York and southern New England
. region. When they do occur, it is generally only during the summer and fall. Sea turtles may
| occur in greater numbers during periods of warm water temperature, but at no time are they
common in the area. In fact, it has been difficult to verify their presence at all in the New York
area. Several studies that might have expected to encounter them, have not. Individuals that have
been found in New York waters are typically moribund adults." It is thought that the adults
disperse during the spring and follow the warming water northward. In the fall, individuals
failing to move south to warmer water may succumb to hypothermia in the rapidly declining
water temperatures.

Due to their southerly range, warm temperature requirements, low abundance and preference for
oceanic waters it is unlikely that sea turtles would ever occur in the East River or the vicinity of
the proposed Project. Even if this did occur, however, it is unlikely that the Combined Cycle
Project would be detrimental to them. Healthy adult sea turtles are too large to be entrained or

‘ impinged. Additionally, because of the rapid dilution and the resulting small area of detectable
thermal gradients, coupled with the strong tidal current of the East River, the turtles would have
difficulty locating and staying in the thermal discharge plume. Thus, no thermal effects are
expected.

Nevertheless, the NMFS has indicated that because these species may be present, further

‘ consultation pursuant to Section 7 of the Endangered Species Act will be necessary for all
federal authorizations related to this project. NYPA will undertake that consultation in
conjunction with any required permit from the U.S. Army Corps of Engineers.

8.8  Measures to Protect the Aquatic Community during Plant Operation

Based on the proposed location for the project, the existing infrastructure, as well as the
environmental impacts of other cooling water intakes structures, it has been determined that
recycle/reuse of low volume waste streams coupled with installation of a wedge wire screen
intake adjacent to the existing Charles Poletti Power Project intake, constitutes BTA for
operation at this site. The mechanical draft hybrid (wet/dry) cooling tower with plume
abatement has been determined to best balance the range of technical, environmental, visual and
economical criteria examined. The key factors contributing to this determination are discussed
in the sections below.

8.8.1 Intake Location
The new intake for the Poletti- combined-cycle project will be located adjacent to the intake

structure of the existing Poletti project. The new intake pipe will extend 60 to 80 feet inland from
. the East River and continue approximately.230 feet underground to a new pumphouse.
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The design requirements, standards, and constraints used to site this structure are provided
below:

* Cooling water supply pipeline routes which required minimal disturbance;

* Addition of a screen filter to remove organisms drawn near the intake to minimize the
impingement of marine aquatic life when drawing water from the East River;

* Intake screen located on the River to take advantage of currents to minimize fish schooling in
front of the intake screen;

» Intake velocity design of a maximum 0.5. fps across the screen to minimize impingement and
entrainment of aquatic fauna;

¢ Intake located below the existing service platform to avoid marine shipping, recreational
boating, commercial fishing, and the use and maintenance of the channel; and.

* Intake pipe and screen located far enough into the river to maximize the amount of available
water intake.

The proposed intake location avoids important spawning areas, fish migration paths, shellfish
beds and other areas where aquatic life may be concentrated and minimizes the potential impact
on navigation in the East River (Figure 3-2).

8.8.2 Intake Design

The new cooling water intake structure will include a 2 mm cylindrical vee-wire screens
(Johnson wedge-wire), or equivalent, composed of a stainless steel. Two screens will be installed
using a tee configuration at the end of the intake pipe. Each screen measures approximately 1.4
m in length and 1.4 m in diameter to maximize surface area, thereby minimizing through-slot
velocity at the maximum expected intake flow rate of 6.5 mgd. :

One pair of screens will be mounted approximately 5 feet below mean low water.

Johnson wedge-wire screening systems are designed to provide sufficient surface area to
accommodate the required flow volumes at through-slot velocities of 0.5 fps or less. Since the
velocity of the water approaching the slots declines rapidly with increasing distance from the
screen, it becomes negligible at several inches from the surface of the screen. These low
approach velocities make it easier for fishes to swim at velocities sufficient to escape the water
intake point. Other design features, which influence the effectiveness of these particular systems
are the size of the slots, the orientation of the screens, and the through-slot velocity relative to
that of the ambient current. Each of the features of the Johnson screen (i.e. its simple passive
design, low intake velocity, vee-wire construction, smooth surfaces and in situ cleaning) are
specifically designed to reduce both the entrainment and impingement of fish and invertebrate
species.
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The Johnson Screen uses no moving parts, which simplifies installation, operation, and
maintenance. The intake screen utilizes an internal flow modifier, which creates a uniform low
velocity flow of 0.5 fps or less over the entire screen surface. This feature allows the intake
screen to eliminate high intake velocities, which have the potential to cause environmental as
well as maintenance concerns. The uniform velocity also permits the intake screen to handle a
higher hydraulic capacity with low head loss.

The Johnson Screen also provides a positive remote cleaning system, or “Hydroburst
Backwash”. This system is designed to handle high concentrations of debris. The Hydroburst
Backwash system releases a measured burst of air inside the screen that forces accumulated
debris away from the screen by back flowing air out through the screen. The system can be
automatically operated using a timed sequence or activated when screen headloss exceeds a
preset value. Either of these systems provides manual overrides as an emergency option. The
intake screen requires minimal maintenance due to its stainless steel construction, and can be
easily replaced if required, with no environmental disturbances.

Each of the features of the Johnson screen (i.e., simple passive design, low intake velocity, vee-
wire construction, smooth surfaces and in situ cleaning) are specifically designed to reduce the
entrainment and impingement of fish and invertebrate species. For example, the low approach
velocities of less than 0.5 fps make it easier for fishes to swim at velocities sufficient to escape
the water intake point.

Based on operational experience in the Hudson River estuary, the following has been
documented concerning Johnson wedge wire screens:

e impingement related losses associated with use of an appropriately sized/designed
Johnson wedge wire screen having 2 mm openings and a through-slot velocity less than
0.5 fps are negligible; and ' '

e a2 mm wedge wire screen having a through-slot velocity less than 0.5 fps will effectively
limit potential entrainment-related impacts to organisms having a total length greater than
15 mm.

8.8.3 Intake Capacity

Projected capacity factors indicate that water withdrawal from the East River and air emissions
will likely be reduced if the proposed Combined Cycle Project is constructed. The proposed
Combined Cycle Project will be a base load facility and is expected to.offset operation of less
efficient generation capacity available along the East River.
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Table 8.8 summarizes projected water use for alternative cooling technologies. As demonstrated
in Table 8.8, when compared with a 500 MW Rankine cycle facility using once through cooling
(.., boiler with steam turbine), the cooling water requirements of the mechanical draft hybrid
(wet/dry) cooling tower are reduced by 98% at peak load. When compared with the use of once
through cooling at a comparably sized combined cycle facility, the water requirements of the
mechanical draft hybrid (wet/dry) cooling tower are reduced by almost 82%. Although the use of
an Air Cooled Condenser (ACC) could further reduce and even eliminate the need for cooling
water makeup, the Air Cooled Condenser was found to be operationally less efficient and more
visually intrusive than a mechanical draft hybrid (wet/dry) cooling tower with plume abatement.

This Application had previously identified the intake and discharge structures of existing (see
Table 7.10) and proposed (see Table 7.11) electric generating facilities located on the East River

~ and their overall efficiency of water use relative to the plant output. It is important to point out

that the proposed Combined Cycle Project is one of the most efficient (i.e., requires only a small
volume of water per MW of electricity produced) when compared to both existing and recently
proposed East River electric generating stations. The only proposed facility that has a lower
discharge per megawatt is the Astoria Energy Project, which has proposed the use of dry cooling.
As indicated above, dry cooling was considered but was found to be less efficient and more
visually intrusive than a mechanical draft hybrid (wet/dry) cooling tower with plume abatement.

Table 8.8: Comparison of East River Water Use Estimates for Various Plant Configurations and
Cooling Alternatives

Projected Average Summer
Cooling Water Use
Plant/Cooling Technology (gpm/MW output) Notes

500 MW Rankine Cycle Plant using
once through cooling 440
500 MW Combined Cycle Project
using once through cooling 160
500 MW Combined Cycle Project Assumes cooling tower makeup
using Mechanical Draft Wet Cooling 9.0 requirement of 6.5 mgd. Process
Tower makeup from municipal

distribution system.
500 MW Combined Cycle Project Assumes cooling tower makeup
using Mechanical Draft Hybrid 8.8 requirement of 6.3 mgd. Process
(Wet/Dry) Cooling Tower ' makeup from municipal

distribution system: )
500 MW Combined Cycle Project Process makeup from municipal
using Dry Cooling (Air Cooled 0.0 distribution system.
Condenser) '
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8.8.4 Construction

The proposed location will have minimal construction related impacts. Positioning the wedge
wire intake pipe and screen adjacent to the existing structure effectively minimizes loss of
potential habitat associated with the intake structure; limits the potential for increased turbidity
levels due to erosion of unprotected slopes, precludes the need for major dredging operations
(i.e., dredging will be limited to the bank area for the intake pipe, the pipe itself will be supported
on existing pilings) and minimizes fill of aquatic areas associated with construction activities. A
silt curtain will be installed during construction activities.

The construction sequence and proposed mitigation measures to be taken during the intake pipe
construction are discussed in the sections below.

8.8.5 Construction Sequence

Construction of the intake pipe will be performed in a chronologically managed sequence of
activities such that disturbance of the surrounding environment will be minimized. Construction
activities will be scheduled to minimize impact on recreational and marine activities. The Coast
Guard will be notified prior to construction.

The construction sequence is expected to last four to six months and is anticipated to be carried
out as follows:

e Construction equipment and materials will be mobilized to the site.

e Log booms and silt curtains will be installed around the proposed area of river
construction activities. Log booms and silt curtains will be located outside (into the
river) of the proposed temporary sheet pile area. The log booms and silt curtains will
begin at the existing intake structure and continue around to the shoreline adjacent to
the existing sheetpiling at the discharge canal. Marine warning light buoys will be
installed as necessary to serve as navigation warnings. In addition to the offshore
construction, a cut and fill operation will be underway to install the land portion of
the 24-inch pipe, from a new pump house to a tie-in point near the shoreline. The
pipe will be placed approximately 5 feet below grade.

e Upon completion of the log boom and silt curtain installation, temporary sheet piling

~ will be driven within the curtain area extending from the existing intake structure to-
the existing adjacent shoreline near the discharge canal.

e The sheet pile enclosed area will then be dewatered to a water level low enough to
provide access to excavate the shoreline and work on the existing intake pump pile
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structure. The water removed from this area will be discharged over the sheet pile
wall within the silt curtain.

e Once the area has been adequately dewatered, a portion of the cantilevered concrete
pier of the existing intake structure will be demolished for access to install the new
mntake piping.

e A temporary trench will be excavated from the shoreline in-land to the previously
installed underground piping from the new pump house.

e New steel beam pipe supports will be welded to the existing steel piles to support the
offshore portion of the intake pipe. .

e The offshore portion of the intake pipe will be installed from the tie-in point out into
the water, where the Johnson Screen will be attached.

e A concrete support collar or headwall will be constructed at the grade/water transition
area. The temporary trench will be backfilled up to the headwall and riprap will be
placed along the shoreline.

e The concrete service deck will be reconstructed to include an access hatch to allow
future maintenance. '

e Prior to completion, water will be allowed to fill in the sheetpile-enclosed area until it
reaches equilibrium with the river.

e At the completion of construction, the temporary sheet piling will be removed.

e The silt curtain will be removed once the suspended sediment has settled to the
bottom of the river, followed by the log booms, and warning light buoys.

e The construction equipment and all other materials brought to the site will be
demobilized and removed from the site.

An environmental engineer will be present during all phases of construction to monitor
construction activities to minimize environmental disturbance.

8.9  Measures to Protect the Aquatic Community During Construction

The mitigative measures to protect the aquatic community during construction are discussed in
the following sections.

8.9.1 Impacts to Essential Fish Habitat (EFH)

Direct impacts to EFH would involve changes to those characteristics essential for the
maintenance of a healthy population of fishes. For the purposes of interpreting the definition of
essential fish habitat the following components are addressed:
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(1) “Waters include aquatic areas and their associated physical, chemical, and biological
properties (i.c., that are used by fish) and may include areas historically used by fish
where appropriate”.

Water quality impacts related to the proposed project are limited to short term and localized
changes in temperature and near-field increases in salinity (i.e., within the existing mixing zone
for the diffuser) when the new facility is operated alone. When viewed within the context of the
much larger East River system, the impacts associated with the discharge of cooling water or
cooling tower blowdown are considered minimal.

(2) “Substrate is a term used to refer to sediment, hard bottom, structures underlying the
waters, and associated biological communities.”

(3) “Necessary means the habitat required to support a sustainable fishery and healthy
ecosystem”.

As shown in Figure 3-13, the proposed project will result in a minimal loss of substrate during
construction of the new intake pipe adjacent to the existing intake. Following this temporary
disturbance, the project is not expected to convert existing substrate types to less desirable
substrates. The most significant substrate type for many of these fishes involves those quiescent
zones where Zostera marina (eelgrass) beds can develop. Given the flow regime, and highly
disturbed nature of the East River channel in the vicinity of the Combined Cycle Project, eelgrass
beds would not develop within the influence zone of the proposed project.

8.9.2 Mitigation Measures

The potential environmental impacts resulting from the installation of the intake pipe in the water
will be minimal due to the mitigation measures implemented (i.e. sheet pile containment of the
construction area) during construction.

The mitigation measures to be implemented during construction are as follows:

¢ Log booms will delineate the work area, while the silt curtains will completely enclose
the area of proposed disturbance from any silt migration;

e Disturbance to the riverbed will remain within the sheetpile enclosure and will be altered
only to satisfy the structural and shoring protection requirements for the intake pipe; and

¢ Alterations to the riverbed will consist of additional riprap as required for armor and
protection.
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Due to the protective enclosure surrounding the work area as discussed above, the impacts to
water quality in the East River will be minimal (if any). In addition, adverse effects on
navigation and water dependent commercial activity will be minimal because the sheetpiling will
be constructed within an existing pier line and the log booms and buoys will provide sufficient
warning to mariners as well as protection from any floating debris
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9.0 VEGETATION AND WILDLIFE
9.1 Introduction

This section discusses vegetation, wetlands, wildlife, and threatened and endangered species
issues related to NYPA’s proposed Combined Cycle Project. The proposed Project site has a
long history of industrial use that has converted the natural habitat to an urban, industrial
landscape. As part of this historical use, the natural habitat has been cleared and converted from
much of the proposed Project site and surrounding lands. This section examines the past and
existing natural environment of the site.
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