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SECTION 1.0
SUMMARY AND CONCLUSIONS

This “"biological assessment”" was prepared by GPU Nuclear
Corporation (GPUN) for submittal to the U.S. Nuclear Regulatory
Commission and the National Marine Fisheries Service to comply with
Section 7 of the Endangered Species Act (the Act). The purpose of
this assessment is to examine the potential impacts asscciated with
the continued operation of the Oyster Creek Nuclear Generation
Station (OCNGS) on sea turtle species protected under the Act.

OCNGS is located along the western shore of Barnegat Bay between
the South Branch of Ferked River and Oyster Creek, in Ocean County,
New Jersey. Monthly mean salinity values observed in western
Barnegat Bay near OCNGS vary seasonally from approximately 18.5 ppt
to over 28 ppt. Monthly mean ambient water temperatures in this
portion of the Bay range from a winter mean of 1°C (33.8°F) to
approximately 28°C (82.4°F) during the summer (Kennish and Lutz,
1984).

OCNGS consists of a single boiling water nuclear reactor with an
electrical capacity of approximately 650 megawatts. When OCNGS is
in operation, water flows from Barnegat Bay into Forked River and
CCNGS, where some of the flow is used to cool the powerplant
condensers. Heated water discharged from OCNGS flows eastward in
Oyster Creek back into Barnegat Bay.

OCNGS has two water intake structures, the circulating water system
intake and the dilution water system intake. During normal
operation, the circulating water system moves approximately 1740
m’/min (0.46 million gpm) of water through the main condensers for
cooling purposes. Additionally, up to two dilution pumps (each
with a 984 m’/min or 0.26 million gpm capacity) divert water from
the intake canal to the discharge canal to reduce the temperature
of the circulating water discharge (Kennish, 1978). Both intakes
utilize trash bars to remove debris from the water. The
circulating water system intake has vertical traveling screens
which have been the modified with Ristroph fish buckets and a fish
return system.

Four species of sea turtles have been reported from coastal New
Jersey waters. These sea turtle species are: loggerhead (Caretta
caretta), Kemp’'s ridley (Lepidochelys kempii), green turtle
(Chelonia mydas), and leatherback (Dermochelys corjacea). Two of
these sea turtles species, Kemp’'s ridley and leatherback, are
listed as endangered and two, the loggerhead and green turtle, are
listed as threatened. Only the loggerhead and Kemp’'s ridley
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turtles have been captured at the OCNGS.

The loggerhead sea turtle is the most common sea turtle in the
coastal waters of the United States and occurs in many other
locations throughout the world. Population numbers along the south
Atlantic Coast (North Carolina to Florida) have been estimated at
387,594 turtles (NMFS 1987). The loggerhead population in the
southeast is considered to be stable by most investigators but the
population is threatened by reductions in nesting and foraging
habitat due to the continued development of coastal areas and
losses resulting from incicdental capture in shrimp trawls. An
estimated 5,000 to 50,000 turtles have been lost annually from
trawling without the use of turtle exclusion devices (TED's) (MMFS
1991a).

The Kemp's ridley is the most endangered of the sea turtle species.
There is only a single known colony of this species, almost all of
which nest near Rancho Nuevo, Mexico and represent the world
population for this species. The population level has been
estimated at 2,200 turtles (Marguez 1989). The ridley population
is also impacted by coastal development and shrimp trawling.
Incidental take by the shrimp industry has been identified as the
largest source of mortality (between 500 and 5,000 killed annually)
for L. kempii (Magnuson et al. 1990). However, subsequent to the
implementation of the NMFS TED regulations in 1989, strandings of
drowned sea turtles have been dramatically lower and nesting
activity has increased (Crouse et al. 1992).

Sea turtles have been observed and incidentally captured at OCNGS
during 1992 through 1994, but were never captured during more than
10 years of field sampling associated with the station since 1969.
Their scarcity in Barnegat Bay is largely attributable to the fact
that access to the bay is extremely limited. The only direct
access to Barnegat Bay from the Atlantic Ocean is via a single,
narrow inlet, approximately 300 m (1,000 ft) wide.

Only eight sea turtles have been impinged at OCNGS during more than
24 years of operation. At the circulating water intale, three
live loggerheads and one live Kemp’'s ridley were captured. Two
loggerheads, apparently dead on arrival due to boat prop wounds,
and three Kemp’s ridleys, recently deceased, were collected from
the dilution water intake. One of the dead Kemp’s ridleys
apparently drowned on the trash bars. The cause of death of the
other two Kemp’'s ridleys is unknown, pending the completion of
necropsies, but may have been the result of drowning. All
specimens captured at OCNGS were subadults or juveniles.

The occurrence of eight sea turtles at the OCNGS during 1992, 1993
and 1994, although none had tze¢n observed before despite intensive
sampling efforts, may be attributable to at least two factors.
Modifications to Barnegat Inlet, completed in 1991, have resulted
in significant increases in the depth of the inlet and the volume
of water passing through the inlet during each tidal exchange.
These changes may have made Barnegat Bay more accessible to sea
turtles migrating up the Atlantic coast. 1In addition, sea turtle
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population levels may have increased as a result of the
implementation of the NMFS TED regulations in 1989,

It remains to be seen whether or not the changes to Barnegat Inlet
will be permansnt or, as has happened in the past, shoaling will
occur over time, reducing access to Barnegat Bay via the inlet.
Similarly, additional data on sea turtle populations and commercial
fishing by-catch must be gathere.! in order to fully evaluate the
effectiveness of the TED regulations on reducing sea turtle
mortality.

The primary concern with sea turtles at OCNGS is whether or not any
station related losses of these endangered or threatened species
"jeopardizes their continued existence." Federal regulation
defines this term as engaging in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the
likelihood of both the survival and recovery of the listed species
in the wild by reducing the reproduction, numbers, or distribution
of that species." A comparison was made of sea turtle losses at
OCNGS, assuming worst case losses, with population estimates for
both species. This worst case estimate of losses includes turtles
that died prior to becoming impinged at the OCNGS intake as well as
turtles captured alive at OCNGS and returned to the wild.
Calculated accordingly, the maximum, estimated, annual loss of
loggerheads at the station is three turtles, which represents
approximately 0.0008 percent of the population in the southeast
U.S. The estimated, worst-case annual loss of Kemp’'s ridleys at
OCNGS is three turtles, which would represent 0.14 percent of the
population. It is unlikely that losses at these levels would
"appreciably reduce" the distribution or numbers of either species.
Losses to reproduction would be restricted to "production foregone"
due to the 1loss of Juvenile/subadult animals which could
potentially be recruited into the breeding population at some time
in the future.

Thermal impacts from the operation of OCNGS, such as acute and
chronic thermal impacts and coldshock, are not a concern. The
thermal effluent from the station forms only a shallow thermal
plume within Barnegat Bay. Both species of sea turtles, which have
strong swimming ability, can avoid thermally affected areas which
exceed their temperature preferences. In addition, no sea turtles
have ever been observed within the discharge canal.

In order to minimize the impact of OCNGS operations on threatened
or endangered sea turtles, a variety of measures have been
instituted to ensure their timely removal from the intake
structures and optimize their chances for survival. Instructions
have been developed for station personnel which define the
surveillance, handling and reporting requirements necessary to
minimize the impact on sea turtles incidentally captured at the
OCNGS. These instructions call for the inspection of the intake
structures for the presence of sea turtles at least twice per 8-
hour shift throughout the sea turtle season. This represents a
doubling of the frequency of intake structure inspections
previously specified. Guidance on the identification, handling,
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and resuscitation of sea turtles is also included in the
instructions and large color posters, which illustrate the
distinguishing features of sea turtles, resuscitation techniques,
and reporting requirements, are prominently posted at the intake
structures. Custom-made dipnets and a lift net designed to
facilitate the gentle removal of sea turtles from the intake are
stored at the intake structures during the sea turtle season. The
instructions also include precautions to be taken during routine
cleaning of the intake trash bars to ensure that any sea turtles
mixed in with the accumulated debris are removed and properly
handled.

In summary, GPUN concludes that the continued operation of OCNGS
will not Jjeopardize the continued existence of either the
loggerhead or Kemp’'s ridley sea turtle. The estimated losses of
these species attributable to the operation of the station,
particularly the water intakes, will not "appreciably reduce" the
distribution or numbers of either species. Losses to reproduction
would be restricted to "production foregone" due to the loss of
juvenile or subadult animals which could potentially be recruited
into the breeding female population in the future.
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SECTION 2.0
INTRODUCTION

2.1 PURPOSE

This "biological assessment" is submitted to the U.S. Nuclear
Regulatory Commission (NRC) by GPU Nuclear Corporation (GPUN) in
compliance with Section 7 of the Endangered Species Act of 1973 (as
amended) [(the Act].

The purpose of this assessment is to examine the potential impacts
associated with the continued operation of GPUN's Oyster Creek
Nuclear Generating Station (OCNGS) on sea turtle species protected
under the Act. The primary species of concern are the Kemp’s
ridley (Lepidochelys kempii) and loggerhead (Caretta caretta) sea
turtles, both of which have been captured on the circulating water
or dilution intake trash bars at OCNGS. The U.S. Fish and Wildlife
Service, "List of Endangered and Threatened Wilulife and Plants,"”
lists the status of the Kemp’s ridley sea turtle as endangered and
the loggerhead sea turtle as threatened (50 CFR 17.11). The
Atlantic green turtle (Chelonia mydas) and the leatherback turtle
(Dermochelys coriacea) are also listed as endangered in U.S. waters
and are known to occur in New Jersey waters, but have not been
observed at OCNGS. The National Marine Fisheries Service (NMFS)
has jurisdiction for these species (50 CFR 222.23(a) and 50 CFR
227.4(b)).

2.2 ENDANGERED SPECIES ACT

This "biological assessment" is part of the formal consultation
process provided under Section 7 of the Endangered Species Act.
Detailed procedures for this consultation process are defined in
50 CFR 402.

2.3 CHRONOLOGY OF EVENTS LEADING UP TO THIS ASSESSMENT

A review of the sea turtle strandings at OCNGS was recently
requested in a letter from the NMFS to the NRC in November 1993
(Mantzaris 1993). This letter followed communications between
GPUN, NRC and NMFS regarding the capture of sea turtles at OCNGS
during 1992 in spite of OCNGS having operated for many years
(1969~1991) prior to any being taken.

The issue of sea turtles at OCNGS was initially addressed in 1992
when sea turtles were first observed at the station’s circulating
water and dilution structure intake trash bars. The matter was
discussed jointly by GPUN, NRC, and NMFS (informal Section 7
review). Subsequent to an additional sea turtle being captured in
1993, NMFS advised NRC that a formal consultation process including
preparation of a Biological Assessment would be required (Mantzaris
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1993). GPU Nuclear requested that they be authorized to prepare
the Biological Assessment.

This document is GPUN's “"Assessment of the Impacts of the Oyster
Creek Nuclear Generating Station on Kemp’s ridley (Lepidochelys
kempii) and Loggerhead (Caretta caretta) Sea Turtles."”
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SECTION 3.0
SITE DESCRIPTION

3.1 LOCATION

GPUN’'s Oyster Creek Nuclear Generating Station is located along the
eastern edge of the coastal pine barrens of New Jersey in Lacey and
Ocean Townships, Ocean County (Figure 3-1). The plant site is part
of approximately 5.73 x 10°m* (1,416 acres) of land owned by Jersey
Central Power and Light Company. The OCNGS site is located to the
west of U.S. Route 9, and is bounded on the north by the South
Branch of Forked River and on the south by Oyster Creek. Barnegat
Bay forms the eastern site boundary and the Garden State Parkway
the western site boundary (Figure 3-2). The power plant structures
are situated approximately midway between Oyster Creek and the
South Branch of Forked River and about 425 meters (1,394 ft) west
of Route 9.

The station site is approximately 55 km (34 mi) north of Atlantic
City, New Jersey and 70 km (44 mi) east of Philadelphia,
Pennsylvania. Approximately 15 km (9 mi) north of the site are
several small residential communities: Toms River, South Toms
River, Beachwood, Pine Beach, Ocean Gate, Island Heights and
Gilford Park. West of the Garden State Parkway the land is
primarily undeveloped woodland, and wooded wetlands are found along
the banks of small creeks to the north, south and west of the site.
East of the station along the shoreline of Barnegat Bay, the land
is characterized by alternating sections of residential development
and undeveloped coastal wetlands and adjacent uplands. The terrain
surrounding the site is relatively flat along the shoreline to
gently rolling inland.

3.2 BARNEGAT BAY MORPHOLOGY AND BATHYMETRY

The OCNGS utilizes Barnegat Bay as a source of cooling water, via
the south branch of Forked River, and the bay serves as the
receiving water body for thermal discharges, via Oyster Creek
(Figure 3-2). Barnegat Bay is a shallow, lagoon-type estuary
typical of the back bay systems of barrier island coastlines. The
long axis of Barnegat Bay extends approximately 50 km (31 mi) in
roughly a north-south direction and parallels the mainland, forming
an irregular tidal basin ranging from 1 to 6 km (0.6 -~ 3.7 mi) in
width and 0.3 to 6 m (1 - 20 ft) in depth (Kennish and Olsson 1975;
Kennish 1978). The bay is bordered on the west by the New Jersey
mainland, on the north by Point Pleasant and Bay Head, on the east
by Island Beach and Long Beach Island, and on the south by
Manahawkin Causeway. Island Beach and Long Beach Island comprise
a barrier island complex breached only at Barnegat Inlet, which is
located 10.5 km (6.5 mi) southeast of OCNGS. This single,
relatively narrow inlet, provides the conly direct access to the bay
from the Atlantic Ocean (Figure 3-1).
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The surface area and volume of Barnegat Bay have been estimated to
be 1.67 x 10°* m* (64.5 square miles) and 2.38 x 10* m’ (8.40 x 10°
ft’), respectively (U.S. Atomic Energy Commission 1974). About 723%
of the estuary is less than 2 m (6.6 ft) deep at mean low water,
which is characteristic of lagoon-barrier island systems (Barnes
1980). The bay’s eastern perimeter is shallower (less than 0.9 m
or 3.0 ft) than the central and western sectors which are 0.9 to
4.0m (3.0 - 13.0 ft) deep, with extensive shoal areas exposed at
low tide (Chizmadia et al. 1984). The greatest depths of 3 to 4 m
(10 - 13 ft) occur along the Intracoastal Waterway, a narrow
channel traversing the length of the bay. The Intracoastal
Waterway is heavily utilized by both recreational boaters and
commercial fishing beoats, and is maintained at a depth of
approximately 2 m (6.6 ft) for navigation purposes by the U.S. Army
Corps of Engineers (Marcellus 1972).

3.3 HYDROLOGY OF BARNEGAT BAY

The bay communicates with Manahawkin Bay to the south and, via the
Bay Head-Manasquan Canal, with the Manasquan River to the north
(Chizmadia et al. 1984). The primary exchange of ocean and bay
water occurs through Barnegat 1Inlet, where Carpenter (1963)
estimated an exchange rate of 7% per tide and a net discharge rate
of 56.7 m’/sec (2,002 ft */sec).

The salinity regime and circulation patterns within the bay are
affected by the inflow of relatively high salinity waters
originating in the Atlantic Ocean which enter the northern and
central bay via the Bay Head-Manasquan Canal and Barnegat Inlet,
respectively. Because the proportion of bay water which escapes
seaward each tidal cycle is relatively small, Chizmadia et al.
(1984) cstimate that 96 tidal cycles are required for complete
turnover of estuarine water to take place. Marcellus (1972)
reported a mean tidal current through Barnegat Inlet of 1.1 m/sec
(3.6 ft/sec) during flood tide and 1.3 m/sec (4.3 ft/sec) during
ebb tide. Ashley (1988) measured peak flood tide flow velocities
of 1.1 m/sec (3.6 ft/sec) and peak ebb velocities of 1.0 m/sec (3.3
ft/sec).

3.3.1% INFLUENCE OF BARNEGAT INLET MODIFICATIONS ON BARNEGAT BAY
HYDROLOGY

Beginning in 1988, a multi-year project by the U.S. Army Corps of
Engineers was undertaken to re-align the south jetty at Barnegat
Inlet and to dredge accumulated sedimerts from within the inlet.
The new alignment of the inlet’s south jetty so that it is nearly
parallel to the north jetty was completed in 1991. The new jetty
configuration has not changed the effective width of the inlet,
which remains approximactely 300 meters (1000 ft) wide, through
which Atlanzic Ocean waters can enter Barnegat Bay. The mean tidal
range at Darnegat Inlet was reported by Ashley (1988) to be
approximately 0.6 m (2 ft) prior to the jetty modifications, and
the tide range became progressively damped in a landward direction.
The small size of Barnegat Inlet and the shallowness of the bay
both restrict tidal flow and attenuate tidal energy, thereby
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minimizing tidal fluctuations. The depth of the inlet was
significantly increased via dredging recently, which permits a
freer interchange of ocean and bay waters. The ess restricted
tidal flow due to recent dredging and jetty modifications has
resulted in a significantly greater volume of water passing through
Barnegat Inlet during a given tidal cycle (Table 3-1). Preliminary
U.S. Army Corps of Engineers data indicate that the average tidal
prism has more than doubled since completion of the modifications,
and the mean tide range at Barnegat Inlet has increased by over 30%
(Gebert 1994).

3.4 BARNEGAT BAY SALINITY

Maximum Barnegat Bay salinities of over 30 ppt are found near
Barnegat Inlet due to the input of Atlantic Ocean water. Most
freshwater, however, enters the estuary from surface runoff and
ground water seepage along the western shore of the bay (Chizmadia
et al. 1984). Several tributaries which drain the New Jersey Pine
Barrens provide a mean surface runoff uf 10.2 m’/sec (360 ft’/sec).
Toms River provides the greatest freshwater input (5.7 m’/sec; 201
ft '/sec) to the estuary, and Cedar Creek provides an additional
3.1 m'/sec (110 ft */sec) (U.S. Atomic Energy Commission 1974).
Other significant tributaries of the bay include the Metedeconk
River, Kettle Creek, Forked River, Oyster Creek, and Manahawkin
Creek (Figure 3-1). The freshwater input from these tributaries
creates a slight salinity gradient from west to east. The salinity
of the central bay, in the vicinity of the OCNGS, is typically
about 25 ppt (Chizmadia et al. 1984).

A relatively pronounced salinity gradient occurs along the north-
south axis of the bay due to the freshwater input of Pine Barrens
streams in the northwestern portion and the location of Barnegat
Inlet in the southern portion of the bay (Figure 3-3). Relatively
high salinity waters entering the northernmost section of the bay
through the Bay Head~Manasquan Canal result in elevated salinities
in that portion of the bay (Chizmadia et al. 1984).

3.5 WATER TEMPERATURE IN BARNEGAT BAY

Barnegat Bay is a meteorological transition zone between the
continent and the ocean. The temperature extremes of both the
summer and winter seasons are moderated within the bay by the
proximity of the ocean. On an average annual basis, the warmest
months of the year are July and August, and the coldest months are
January and February. Tatham et al. (1977) reported winter water
temperatures in western Barnegat Bay as low as -1.5°C (29.3°F) and
summer temperatures approaching 30°C (8€°F). Periods of relatively
rapid temperature change occur in spring and fall. Atlantic Ocean
water that enters the estuary exhibits a somewhat less extreme
annual range of temperature.

Ice typically forms each winter adjacent to the shoreline of

Barnegat Bay, but more extensive ice covering across a major
portion of the bay has occurred only during the coldest of recent
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winters. Periodically, during winter or early spring, ice from
Barnegat Bay is drawn into the OCNGS intake canal.

3.6 WATER TRANSPARENCY IN BARNEGAT BAY

Water transparency in Barnegat Bay, as measured by Secchi depth,
ranges from 0.2 to 2.5 m (0.7 - 8.2 ft). The annual average Secchi
depth in the vicinity of Oyster Creek is 1.1 m (3.6 fi) (Vouglitois
1983).




Table 3-1. Barnegat Inlet average tidal prisms, adjusted to
mean tidal conditions (from Ashley, 1988;
Gebert, 1994).

Date Average Tidal Prism
(10" m?)
June 1932 2.29
December 1940 3.21
April 1941 3.45
November 1941 3.31
September 1943 2.12
June 1945 2.01
May 1968 1.39
March 1980 1.17
September 1987 .37
June 1993 2.55*

*Based upon preliminary U.S. Army Corps of Engineers data
(Gebert 1994).

NOTE : New south jetty constructed 1588-1991; most recent
maintenance dredging in Barnegat Inlet completed
1993.
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SECTION 4.0
OYSTEZR CREEK NUCLEAR GENERATING STATION DESCRIPTION

4.1 OYSTER CREEK NUCLEAR GENERATING STATION

Oyster Creek Nuclear Generating Station (OCNGS) consists of a
boiling water nuclear reactor with an electrical capability of

approximately 650 megawatts. OCNGS began commercial operation late
in 1969.

The containment structure housing the reactor and the turbine.
auxiliary and service buildings for OCNGS are located on a
semicircular plot of land bounded by the intake and discharge
canals and by U.S. Route 9 (Figure 4-1). Two separate intake
structures withdraw water from the intake canal (Figs. 4-2 through
4-9). The circulating water system intake (CWS) provides cooling
water for the main condensers and also provides cooling water for
safety-related heat exchangers and other equipment within the
station. The dilution water system (DWS) minimizes the thermal
effects on the discharge canal and Barnegat Bay by “"thermally
diluting" the circulating water from the condenser with colder
water drawn from the intake canal. Water from both systems is
discharged via discharge tunnels to the head of the discharge
canal, located immediately west of the plant (Fig. 4-2).

4.1.1 CIRCULATING WATER SYSTEM

The once~through CWS is designed to remove waste heat from the
stations main condensers. The CWS withdraws cooling water from the
intake canal, routes it to the condensers, and returns warmed water
to the discharge canal (Figure 4-2). During normal plant
operation, four 435 m'/min (0.115 million gpm) circulating water
pumps (Figs. 4-3 and 4-4) withdraw a total of 1740 m’/min (0.46
million gpm). The typical temperature rise across the condensers
in this operating mecde is 11°-12.8°C (20°-23°F). Measurements of
the intake velocity of water approaching the CWS irntake ports show
flows of 17-20 cm/sec (0.56-0.66 ft/sec) with four circulating
water pumps operating and all six intake bays open.

The station’s New Jersey Pollutant Discharge Elimination System
(NJPDES) Discharge to Surface Water Permit regulates the intake
velocity as well as the effluent characteristics of the CWS. The
maximum permissible average intake velocity for water approaching
the CWS intake ports is 30 cm/sec (1 ft/sec). The maximum
temperature difference between the intake and discharge water is
12.8°C (23°F); the maximum effluent temperature is 41.1°C (106°F).
Both of these temperature limits apply during normal operating
conditions (i.e; when four circulating water pumps are operating
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and condenser backwashing is not underway.)

When fewer than four circulating water pumps are operating, or
during condenser backwashing, alternate temperature limitations
apply. The maximum temperature difference between the intake and
discharge water under those conditions is 18.3°C (33°F); the
alternate maximum effluent temperature is 43.3°C (110°F). The
operation of dilution pumps (see Section 4.1.2) reduces the water
temperature in the discharge canal by approximately 2.8°C (5°F) for
each pump operated. Two dilution pumps are typically operated
during the summer months, thereby providing a 5.6°C (10°F)
reduction in discharge canal temperature.

$.1.3.3 CIRCULATING WATER SYSTEM INTAKE STRUCTURE

The CWS intake consists of six separate, independent intake bays or
port cells (Figures 4-3 and 4-4). Each intake por“ is equipped
with its own trash bars and traveling screens. Provisions for stop
logs are made within each port to facilitate dewatering the intake
bays for maintenance.

Originally, the circulating water intake structure consisted of
trash bars followed by conventional traveling screens whose primary
purpose was to collect and remove debris from intake water.
Traveling screens were intermittently cleaned via a front wash,
high pressure spray system activated by differential pressure, a
timer, or manual intervention.

To mitigate fish impingement losses, modifications have been made
to the original installation by adding: horizontal, water-filled
fish survival buckets on the traveling screen baskets (Ristroph
modification); a low pressure rear spray wash fish removal system;
and a modified fish and trash sluiceway system specifically
designed to gently return fish tc the discharge canal.

4.1.1.1.1 TRASH BARS AND TRASH RAKE ASSEMBLY

Six sets of trashk bars protect each of the six intake ports from
large debris, mats of eel grass, marine algae or detritus entrained
‘n the intake water flow (Fig. 4-5). The trash bar assemblies,
sometimes referred to as trash racks, are 7.3 m (24 ft) high and
extend from the deck of the CWS intake structure a* elevation +6.0
ft MSL (mean sea level) to the bottom of each CWS intake port,
elevation -18.0 MSL, and are approximately 3.3 m (11 ft) wide.
Constructed of €0.95 cm (3/8 in) wide steel bars on 7.5 e¢m (3.0 in)
centers, the openings between the trash bars are 6.6 cm (2.6 in)
wide.

The trash bars are inspected at least twice during each 8-hr work
shift, throughout the sea turtle season (see Section 7 and Appendix
1), and debris is removed as needed by a mobile mechanical trash
rake. The trash rake/trash cart assembly is a self-contained unit
which traverses the entire width of the intake on rails; it
contains a trash hopper which transports the material removed from
the bars to a debris container at the south end of the intake.




Figures 4-5 through 4-8 illustrate the trash rake/trash cart
assembly at the CWS and DWS intake structures.

The trash rake is 1.8 m (6.0 ft) wide and is controlled by a single
operator from a manual pushbutton control panel which is mounted on
the unit’'s frame assembly. The trash rake unit consists of an
integral frame assembly which houses the traversing drive, hoisting
machinery, hopper and hydraulic control assemblies. The hoisting
machinery includes a cable-operated raking device which is designed
to remove large floating or submerged cbjects which may accumulate
on the trash bars. Wide-flanged wheels permit the raking device to
travel along the face of the inclined trash bars and guide the
cleaning device vertically over the bars. The curved tines of the
trash rake extenc approximately 2.5 cm (1.0 in) beyond the plane of
the trash bars to ensure effective cleaning of the trash bars.

Lighting of the intake bays and trash bars is provided by nearby
high-intensity lamps, as well as downward-facing floodlights
mounted on each corner of the trash cart (Figs. 4-5 and 4-8).
Personnel cleaning the CWS and DWS intake trash racks during the
June 1 -October 31 period observe the trash rake during the
cleaning operation so that the rake may be stopped if a sea turtle
is sighted. The debris gathered from the trash racks is hand raked
into the trash car hopper. Personnel performing this task are
instructed to look for sea turtles and to take particular care to
ensure that sea turtles are not mistaken for horseshoe crabs. The
floodlights attached to the trash rake unit are utilized during the
evening hours to aid station personnel in spotting sea turtles.

4.1.1.1.2 TRAVELING SCREENS

Each CWS intake cell is equipped with a vertical traveling screen.
Each traveling screen unit contains thirty-five, stainless steel
mesh (0.95 cm; 3/8 inch) fish-removal type screen panels. Each
screen panel has a 5.1 cm (2 in) wide lip, which creates a water-
filled bucket. As the screen is raised through and out of the
water, most impinged organisms such as small fish or invertebrates
drop off the screen into the bucket, which prevents them from
falling vack into the screen well and becoming reimpinged. These
organisms are subsequently washed into a fish-return system which
gently returns them to the discharge canal.

Normally the screens operate at a speed of 75 cm/sec (2.5 ft/sec).
They can be operated at an alternate speed of 300 cm/sec
(10 ft/sec) in order to accommodate large debris loads.

For maximum fish survival, the screen wash operates with both low-
pressure and high-pressure spray headers. As the screen basket
travels over the head sprocket, organisms slide onto the screen
face and are washed by one low-pressure spray header located
outside the screen unit, and two low-pressure spray headers located
inside the screen unit, into an upper sluice. This spray wash is
designed to minimize descaling and other injuries that would occur
with conventional high-pressure spray headers. Subsequently,
heavier debris is washed into a lower sluice by two high-pressure
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spray headers.

Because all sea turtles captured at OCNGS have measured at least 26
cm (10 in) carapace length, it is not anticipated that a sea turtle
small enough to pass through the 6.6 cm (2.6 in) openings of the
trash racks will ever occur at OCNGS. However, in the unlikely
event that such a small sea turtle occurs at OCNGS, the fish return
system would gently return it to the discharge canal automatically
{({i.e., without the need for manual intervention by OCNGS
personnel).

4.1.1.1.3 CIRCULATING WATER PUMPS

There are four circulating water pumps located on the CWS intake
structure (Fig. 4-4). They are vertical wet-pit type pumps rated
at 435 m'/min (0.115 million gpm) which discharge through 1.7 m
(6.0 ft) lines to the main condensers and ultimately to a 3.2 m
(10.5 ft) square concrete discharge tunnel. The once~through
cooling system piping running from the intake to the discharge is
approximately 200 m (650 ft) in length. A 1.5 m (5 ft) concrete
recirculation pipe for ice control runs below the water level from
the discharge tunnel back to the intake structure. The area in
close proximity to the CWS intake is kept from freezing due to the
intake deicing system and the turbulence induced by the circulating
water and dilution pumps.

4.1.1.1.4 SEA TURTLE RETRIEVAL/RESCUE EQUIPMENT

As indicated in Section 4.1.1 of the Sea Twrrtle Surveillance,
Handling and Reporting Instructions for Operations Personnel
(Appendix I), a rescue sling suitable for lifting large sea turtles
(in excess of 20 kg or 44 lbs) is kept in the fish sampling pool at
the Circulating Water System intake structure. The sea turtle
rescue sling/lift net (Figure 4-10) consists of a weighted tubular
metal frame of 2.5 e¢m (1 in) O.D. stainless steel measuring 120 cm
(48 in) on a side from which 6.4 cm (2.5 in) mesh nylon netting is
suspended. Ropes attached at each corner of the rescue sling are
joined into a bridle and single lift rope which are designed to
allow +1e user to drop the sling below a turtle at the trash bars,
then lift it out of the water to the intake structure deck.

Custom made long-handled dipnets suitable for retrieving the
smaller turtles most commonly encountered at OCNGS have also been
fabricated for use at the CWS and DWS intake structures (Figure 4-
11). The turtle dipnets are constructed of 3.3 cm (1.3 in) 0.D.
aluminum tubing and consist of a 240 cm (8 ft) handle attached to
a rounded rectangular net frame measuring 75 x 45 cm (2.5 x 1.5
ft). Nylon netting of 0.63 cm (1/4 in) mesh is suspended from the
dipnet frame. These dipnets will be stored within easy reach,
attached to fences, railings, or buildings at the CWS and DWS
intake structures during the sea turtle season (June 1 - October
31).

Both the rescue sling and the long-handled dipnets are only
adequate for retrieving turtles from the water surface or within
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about 1 m (3.3 ft) of the surface because the use of either device
requires that the sea turtle be visible from the surface.

4.1.1.1.5 OTHER EQUIPMENT
Screen Wash and Fish-Return Systems

The high pressure and low pressure screen wash systems remove
marine life and debris from the CWS intake traveling screens. The
contents of the upper fish and lower debris sluices are returned to
the discharge canal through return sluices at the CWS intake. The
fish-return system has been designed to return the fish and marine
life washed from the traveling screens as gently and gradually as
possible to the plant’s receiving waters.

5 8.0.% CONDENSERS

There are three sections to the main condenser, one located
immediately below each low pressure turbine (Fig. 4-9). There are
14,560 tubes in each main condenser section carrying circulating
water from the intake canal. This provides approximately 13,000 m’
(139,880 ft?) of cooling surface area. Each section is 12.2 m (40
ft) long by almost 6.1 m (20 ft) wide and 9.9 m (32.5 ft) high.
Two 1.8 m (6 ft) diameter pipes deliver circulating water to each
section of the main condensers.

The discharge piping from the main condenser is joined through 1.8
m (6 ft) lines into a common 3.2 m (10.5 ft) square concrete
discharge tunnel. The discharge tunnel transports the condenser
cooling water across the site to the discharge canal (Figs. 4-2 and
4-9).

4.1.2 DILUTION WATER SYSTEM

The dilution water system (DWS) is designed to minimize thermal
effects on the environment by withdrawing ambient temperature water
from the intake canal and routing it to the discharge canal where
it mixes with the main condenser discharge flows (Fig. 4-2). The
dilution flow is provided by three low speed, 984 m’/min (0.26
million gpm) axial flow dilution pumps, with 2.1 m (7ft) diameter
impellers (Fig. 4-6). The number of dilution pumps operated is
governed by the station’s NJPDES Discharge to Surface Water Permit
and a maximum of two pumps (1,968 m'/min; 0.52 million gpm) are
operated at one time.

In order to reduce the attraction of migratory fish to the
station’s discharge canal in the fall, when these species would
normally leave Barnegat Bay, two dilution pumps are put into
operation when the ambient (intake) water temperature is less than
15.5°C (60°F). 1In order to reduce the temperature of the discharge
canal during the summer months, when the water temperature as
measured at the U.S. Route 9 bridge over Oyster Creek (Fig. 4-1)
exceeds 30.5°C (87°F), one dilution pump is put into operation.
1f, after one dilution pump has been in operation for at least two
hours, the water temperature at the U.S. Route 9 bridge continues
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to exceed 87°F, a second dilution pump is put into operation. The
station’s third dilvtion pump is held in reserve to be put into
operation within 40 minutes of such time as an insufficient number
of dilution pumps are operable in order to meet the intent of the
permit requirements described above.

The operation of two dilution pumps during the seasonal periods
required by the NJPDES permit reduces the discharge canal
temperature by approximately 5.6°C (10°F). During the remainder of
the year, one dilution pump is typically operated, providing a
temperature reduction of approximately 2.8°C (5°F). Following this
seasonal operational regime results in the operation of two
dilution pumps during about 70 percent of the June-October sea
turtle season.

The average intake velocity in front of the DWS intake, with two
pumps in operation, is approximately 73 cm/sec (2.4 ft/sec).

4.1.2.1 DILUTION WATER SYSTEM INTAKE STRUCTURE

The DWS intake is a reinforced concrete structure located on the
west - 'de of the intake canal (Figs. 4-2 and 4-6). It consists of
six intake bays. Each intake bay is fitted with trash bars
identical to those employed at the CWS intake (Figs. 4-5 and 4-6).
U 1like the CWS, there are no travelling screens at the DWS intake
f ructure.

4.1.2.1.1 TRASH BARS

The DWS trash bars are 0.95 cm (3/8 in) steel bars set on 7.5 cm
(3.0 in) centers. There are six DWS trash bar assemblies, each 3.3
m (11 ft) wide. The DWS is fitted with a mobile mechanical trash
rake similar in design and operation to the trash rake used at the
CWS intake (Figures 4-5 through 4-8). The process of inspecting
and cleaning the trash bars at the DWS is identical to that
describied for the CWS in Section 4.1.1.1.1, Section 7.3, and
Appendix I.

4.1.2.1.2 OTHER EQUIPMENT
Floating Debris/Ice Barrier

A floating barrier has been designed and installed upstream of the
CWS and DWS intee structures to divert floating debris such as
wood, eelgrass or ice away from the CWS intake and towards the DWS
intake. The barrier is intended to prevent excessive amounts of
debris or ice from accumulating on the CWS traveling screens or
trish bars. The floating barrier is of wooden construction and
extends approximately 60 cm (2 ft) below the surface from just
upstream of the CWS intake to just upstream of the DWS intake
(Figure 4-2).

4.1.3 THERMAL PLUME STUDIES
Heated condenser cooling water discharged from the CWS and ambient

4-6




temperature intake canal water discharged from the DWS meet and mix
in the discharge canal and ultimately are returned to Barnegat Bay
via the discharge canal (Figure 4-1).

The cooling water discharged from OCNGS has been studied on several
occasions to determine the distribution, geometry, and dynamic
behavior of the thermal plume. Dye studies as well as real-time
mobile mapping of the plume track have been performed (Carpenter
1963; Starosta et al. 1981; JCP&L 1986).

Three rather different thermal regimes can be observed in Oyster
Creek and Barnegat Bay. 1In Oyster Creek, initial mixing of the
condenser discharge with dilution water produces a reduction in
ditcharge temperature of between 2.8 to 5.6°C (5 to 10°F) depending
upon whether one or two dilution pumps is op<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>