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EXECUTIVE SUMMARY

The Florida Power & Light St. Lucie Nuclear Power Plant (Plant), National Pollutant Discharge Elimination
System (NPDES) Permit No. FL 0002208, is located on a 1,132-acre site on Hutchinson Island in St.
Lucie County, Florida. © The Plant consists of two nu‘clear4fueled electric-generating units, with net
generation capacity of 840 megawatts (MW) each, ahd a total generation capacity of 1,680 MW. Unit 1
received an operating license in March 1976 and Unit 2 in April 1983.- In 2008 FPL submitted a Site
Certification Application (SCA) to increase production at the Plant by about 11 percent. Net electrical
generation per unit is expected to increase from about 840 MW to about 943 MW. The net increase will
be approximately 103 MW per unit for a two-unit total of 206 MW. The uprated Plant is expected to
operate within the existing permit limits, with one exception. FPL has submitted a request to modify the
NPDES permit for the Piant, specifically to increase the maximum heated water temperature at the point
of discharge for Outfall D-001. This modification was necessary as the result of an intake water
temperature analysisvperformed. The power uprates at the St. Lucie Plant will be implemented in 2011
and 2012.

The Plant is located on the widest section of Hutchinson Island. The island is separated from the
mainland on its western side by the Indian River Lagoon (IRL) and is bordered by the Atlantic Ocean to
the east (see Figure 1-1). The source of cooling water for the Plant is the Atlantic Ocean.

Although the Atlantic Ocean is the source of cooling water for the Plant, the original Plant design called
for the main cooling water intake structures (CWIS) to withdraw cooling water from the IRL througﬁ Big
Mud Creek. The original plan to use the IRL as a source of cooling water was changed/ after studies
demonstrated that this estuarine area was highly productive and a significant nursery area for many
aquatic organisms, important to the region. It was concluded at that time that the Plant would iikely have
an adverse environmental impact to the IRL. FPL's final decision was to move the CWIS to the Atlantic
Ocean, though considerable expense was involved in this major design change. Currently, Big Mud
Creek is an emergency water source to be used only for safe shutdown of the Plant under emergency
conditions. Thé emergency intake system is tested at least four times a year; however, full-scale use has

never occurred.
: 14

This\ report presents the results of sampling conducted to characterize the 'marine biological communities
in the Atlantic Ocean in the vicinity of the CWIS. Sampling was also conducted in the IRL, the original
design source for Plant cooling water. Data were collected from Januéry 2006 through October 2007 for
compliance with the Clean Water Act Section 316(b) Phase Il Rule. In 2007, the Section 3ﬁ6(b) Phase I
Rule was suspended. '
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This biological characterization study consists of the following three elements:

® ' Trawling in the Atlantic Ocean in the vicinity of the Plant intakes

B Atlantic Ocean -plankton collections from intake water coI|ected at the intake canal
headwall

B Trawling and plankton collections in the IRL and Big Mud Creek in the vicinity of the
original design intake for the Plant

In addition to characterizing aquatic communities in these two waterbodies,' another important objective of
the study was to demonstrate the' significant reduction in impingement and entrainment attained by
locating the intake structures offshore, at mid-depth, and utilizing velocity caps. An 80.9-percent
reduction in impingeable-sized organism densities was observed when data frem the Atlantic Ocean were
compared to the IRL (Table ES-1).

invertebrates of commercial or recreational importance (shellfish) collected. Data were also evaluated

This calculation is based on data for all fish species and those

eeparately for fish and shellfish; these reductions were 76.4-percent and 98.2-percent, respectively.
Biomass percent reductions were aleo evaluated and showed an overall 97.1-percent reduction.

TABLE ES-1
PERCENT REDUCTION IN IMPINGEABLE-SIZED ORGANISMS WHEN COMPARING ATLANTIC
OCEAN DENSITIES TO INDIAN RIVER LAGOON DENSITIES

Percent Reduction
) Density Biomass
Fish and Shellfish 80.9 97.1*
~ Fish Only 76.4 97.0*
Shellfish Only 98.2 99.0*
* ~ Biomass estlmated using length-weight regressmns for the most abundant
species.

** No shellfish were present in the top 95- percent of spemes collected from the
Atlantic Ocean in 20086. .

A 91.5-percent reduction in entrainable-sized organism densities was observed when data from the
Atlantic Ocean were cbmpared to the IRL (Table ES-2). This determination was conducted using all fieh
and shellfish species collected. Data were also evaluated separately for fish and shellfish; reductions
were 88.1-perc'e\nt and 91.8-percent, respectively. -

TABLE ES-2
PERCENT REDUCTION IN ENTRAINABLE-SIZED ORGANISM DENSITIES WHEN COMPARING
ATLANTIC OCEAN DENSITIES TO INDIAN RIVER LAGOON DENSITIES

. Percent Reduction
Density
Fish and Shellfish 915 -
Fish Only 88.1
91.8

Shellfish Only
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The relocation of the intake structures from the IRL, as initially designed, to the Atlantic Ocean clearly has
the result( of drawing cooling water from a less biologicaily productive area and thus demonstrating a
significant reduction. This study has demonstrated that 'densities of impingeable and entrainable
organisms. are more than 80-percent lower in the Atlantic Ocean than the IRL. \
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1.0 INTRODUCTION | '
The Florida Power & Light St. Lucie Nuclear Power Plant (Plant), National Poflutant Diécharge Elimination
System (NPDES) Permit No. FL 0002208, is located on a 1,132-acre site on Hutchinson Island in St.
Lucie County, Florida. The Plant consists of two nuclear-fueled electric-generating units, with' net
generation capacity of 840 megawatts (MW) each, and a total generation capacity of 1,680 MW. Unit™1
received an operating license in March 1976 and Unit 2 in" April 1983. In 2008 FPL éubmitted a Site
Certification Application {(SCA) to increase production at the Plant by about 11 percent. Net electrical
generation per unit is expected to increase from about 840 MW to about 943 MW. The net increase will
“be approximately 103 MW per unit for a two-unit total of 206 MW. The uprated Plant is expected to
operate within the existing permit Iimits, with one exception. FPL has submitted a request to modify the
NPDES permit for the Plant, specifically to increase the maximum heated water temperature at the point
of discharge for Outféll D-001. This modification was necessary as the result of an intake water’
temperature analysis performed. The power uprates at the St. Lucié Plant will be implemented in 2011
and 2012. '

The Plant is located on the widest section of Hutchinson Island. The island is separated from the
mainland on its western side by the Indian River Lagoon (IRL) and is bordered by the Atlantic Ocean to

. the east (see Figure 1-1). The source of cooling water for the Plant is the Atlantic Ocean.

-~

The data collected through this field sampling program was initially intended to demonstrate corﬁpliance
with Clean Water Act (CWA) Séction 316(b) Phase ll requirements. In 2007, the Section 316(b) rule was
suspended. The original compliance strategy was to demonstrate that the design,’ (echnology, and
operational measures already implemented for the Plant, including relocation of the Plant cooling water
- intake structures (CWIS) from the IRL (Big Mud Creek), as proposed in the original Plant design, to the
marine offshore environment (Atlantic Ocean), and the use of velocity caps at the three intakes, meet the
national performance standards for Best Technology Available (BTA).

The reldcation of the Plant's intake from.a prdductive estuarine environment such as the [RL, to an.
offshore marine location (Atlantic Ocean), along with the significant reduction in cooling water flow that

resulted by increasing the effluent delta-T (marine discharge), is expected to have significantly decreased

the intake’s impact to the aquatic environment. The use of velocity caps at all intakes' has further reduced

fish and shellfish impingement. |

Fish and shellfish sampling was conducted to compare the aquatic ecosystem in the vicinity of ihe
originally proposed intake in the IRL. with the ecosystems near the current Atlantic Ocean offshore CWIS
location. The field sampling program was a paired (sampling plan that quantified and compared the fish
and shellfish that were likely to have been impinged and entrained if the intake had been located in the |
IRL compared to fish and shellfish that are likely or Currently impinged and entrained from the Atlantic

Ocean. These data were used to compare densities, abundances, temporal trends, and determine

. Golder
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percent reduction in aquatic organism densities when comparing the Atlantic Ocean in the vicinity of the
Plant intakes to the IRL.

This biological study was initially designed as a BTA Verification Monitoring Study, as specified by
Title 40, Part 125 of the Code of Federal Regulations (40 CFR 125), Section 95(b)(7), and was described
in the Proposa! for Information Collection (PIC) (Appendix A) submitted to the Florida Department of
" Environmental Protection (FDEP) in May of 2005. In 2007, the Section 316(b) Phase Il Rule was
suspended.

1.1 Source Water

The Atlantic Ocean is the source waterbody for the Plant and lies to the east of Hutchinson Island and the
Plant. The bottofn topbgraphy of the.ocean gently slopes to a depth of 40 feet (ft), and then rises to
approximately 21 ft at Pierce Shoal approximately 1 mile offshore. The coastal waters offshore of
Hutchinson Island respond to a large field of motion including variations in the Florida Current. The
currents are generally oriented parallel to the shoreline. Longshore currents predominantly run south at
about 0.6 feet per second (fps); however, during periods of direction reversal, a northerly current flows at
about 0.2 fps. Maximum south and north currents were previously recorded at 1.3 and 0.7 fps,
respectively. Diving surveys indicate that the bottom sediment is coarse .sand and contains shell
fragmenté. The benthos is diverse, but does not include a significant number of commercially valuable
species [U.S. Atomic Energy Commission (USAEC, 1974)). .

The IRL is a back-up source of cdoling water for emergency shutdown of the Plant. The IRL is a long,
shallow, tidally-inffuenced Iagbon. Its geographic location along the transition zone between warm-
temperate and subtropical climates, combined with its length (156 miles) and diverse physical
characteristics, make it an estuary of high biological productivity. Along the north side of the Plant site
lies Big Mud Creek, an inlet off the IRL (Figure 1-1). Big Mud Creek, a naturally shallow embayment,
receives surface and subsurface runoff resulting from preéipitation on Hutchinson Island. During Plant
construction, portions of the inlet were dredged to a maximum depth of 46 ft. Tidal exchange in the IRL in
the vicinity of the Plant is minimal due to its considerable distance from the Ft. Pierce and St. Lucie Inlets
and its shallow nature. The Plant site is approximately mid-way between the inlets at either end of the
island and, therefore, in the region of least tidal exchange. Running north-south through the IR.L is the
Intracoastal Waterway, a navigation channel dredged to depths of 6 to 12 ft. No major streams enter the
IRL in the vicinity of the Plant, and freshwater runoff is primarily associated with seasonal hea\}y rainfall.
Thus, the salinity of the IRL can vary greatly over short periods of time. Tidal range in the IRL in the
vicinity of the Plant is about 1 ft.

y\projects\2004\0437645 fpl st. lucie 316b\final 316(b)\final (07-12-2010)\st_lucie_316(b).docx
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1.2  Cooling Water Intake Structures , ‘

The condenser cooling water system for the Plant is a once-through system with an intake and discharge
in the Atlantic Ocean. Design intake flow is 1,032,600 gallons per minute (gpm) or 1,487 million gallons
per day (MGD). The major components of the CWIS include: '

1. Three ocean intake structures and associated velocity caps (Figures 1-2, 1-3, and 1-4)
2. Three submerged intake pipes to transport water from the intake structures to the intake canal
(Figure 1-5)

An intake canal to convey water to each unit’s intake well (Figure 1-2)

Individual unit trash racks (coarse bars) and traveling screens (Figure 1-6)

Prior to Plant operation, the U.S. Environmental Protection Agency (EPA), through deliberations with FPL
and several government agencies, made a positive BTA determination for the Plant intake system. The
BTA determination, based upon the requirements that were in effect at that time, is provided in the “St.
* Lucie Nuclear Plant, 316(b), Finding fo} Best Technology Available,” dated Augustb 15, 1981. On
January 29, 1982, the BTA finding was supplemented and substantiated by EPA for the addition of the
third cooling water pipeline. The BTA finding has been upheld with each subsequent issuance of the
facility’s water discharge permit.

Cooling water is withdrawn from the Atlantic Ocean through three submerged intake structures located
1,200 ft offshore at 27.347440N -80.233006W (Figure 1-2). Each structure- consists of a concrete
housing (including the velocity caps), a vertical shaft in the center, and large-diameter piping connected to
the base of the structure for transporting water to the Plant (Figures 1-3 and 1-4). Two intake structures
house 12-ft-inner-diameter intake pipes and a third intake structure houses a 16-ft-inner-diameter intake
pipe. These intake structures supply cooling water for Units 1 and 2 through a. common-intake canal
(Figure 1-2). The tops of the velocity caps are approximately 7 ft below the water surface at mean low
tide [U.S. Nuclear Regulgtory Commission (NRC), 2001] (Figure 1-4).

1.3  Velocity Caps ,

A velocify cap is a device that is placed over a vertical inlet at an offshore intake. The cap converts
vertical flow into horizontal flow at the entrance to the intake. The device works on the premise that fish
will avoid rapid changes in horizontal flow but are less able to detect and avoid verticalv velocity vectors.
Velocity caps have been installed at- many offshore intakes and have usually been successful in
minimizing impingement. The location of the velocity caps at mid-depth also helps reduce entrainment at
the Plant, based on data demonstrating that plankton densities are much lower at mid-depth than at the

ocean surface. ~

Each of the three Atlantic Ocean intake structures is fitted with a velocity cap, which consists of large flat ‘

plates positioned 6 to 7 ft above the vertical shaft of the intake structure. The horizontal intake velocity

' Golder
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was calculated to be approximately 0.4 fps for the two 12-ft-diameter pipes and 1 fps for the 16-ft-
diameter pipe (NRC, 1982). The velocity cap for the 16-ft-diameter pipe is 70 ft square; 5 ft thick, and has
a vertical opening of 6.25 ft. The velocity cap for each of the two 12-ft-diameter pipes is 52 ft bctagonal,
5 ft thick, and has a vertical opening of 6.5 ft (Figure 1-4). ' '

1y

1.4 Submerged Intake Pipes
Water passes under the velocity caps and into the submerged intake pipes, which are buried beneath the
sea floor, beach, and dunes, and terminate at two headwalls located on the eastern end of an L-shaped

/

common intake canal (Figure 1-5).

1.5 Intake Canal _

The intake canal is 300 ft wide (Figure 1-2). The L-shaped intake canal, with a maximum depth of 25 ft,
transports cooling water for approximately 5,000 ft to the Plant intake structure on the west side of Units 1

and 2. '

A 5-inch mesh barlrier net with support structures is located just -do'wnstream of the intake headwalls to
reduce sea turtle residence times in the intake canal. The net is designed to,confine turtles (i.e., small
green turtles) with a carapace greater than 7 inches into the extreme eastern portion of the canal. The
net was designed to withstand unusual events such as drift seaweed and algae, jellyfish, and siltation
and, therefore, reduce the potential for sea turtle mortality. ' '

A second barrier net is located near the A1A Bridge. This backup net also confines turtles to the

" easternmost section of the intake canal. This net is constructed of large-diameter polypropylene rope and
has a mesh size of 8 inches x 8 inches. A cable and series of large floats are used.to keep the top of the
net above the water's surface, and the bottom is ahchored by a series of concrete blocks. The net is
inclined at a slope of 1:1, with the bottom positioned upstréam of the surface cable. Improvements made
to this barrier net in 1990 resulted in confinement of ali turties larger than 12.8 inches carapace length
(11.3 inches carapace width) to the eastern end of the canal. A third net, which consists of a large barrier

:positioned perpendicular to the north-south arm of the canal, is also used to constrain turtles. This net

" has a mesh size of 9 inchels x 9 inches (FPL, 2003). All sea turties captured in the nets are released back
to the Atlantic Ocean. '

1.6 Emergency Water Intake

An emergency water intake structure, conéisting of two 54-inch pipes/valves, allows water to flow into the
intake canal from Big Mud Creek, a cove off the IRL (Figure 1-2). The emergency intake is designed to

provide cooling water in the event that insufficient flow is available for emergency shutdown of the Plant.

To assure that the eﬁwergency system is operational, the system is tested at least quarierly. The test

consists of opening and closing each valve in each 54-inch diameter pipe for a period of less than

‘ Golder
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1mihute. Depending on the head differential between the intake canal and Big Mud Creek,
approximately 100,000 gallons per valve per test flows from Big Mud Creek into the intake canal.

1.7 Trash Racks _

Each unit has a separate intake structure consisting of four bays (intake Wells) that are located at the far
north end of the intake canal (Figure 1-2). Each bay contains trash racks (grizzlies) that are vertical bars,
'\'/vith approximately 3-inch spacing, to catch large objects. Trash rakes clean the trash racks, and debris
collected from the trash racks empties into a debris trbugh (Figure 1-6). | '

1.8  Intake Traveling Screens _A

Traveling screens with a 3/8-inch mesh are installed upstream of the cirt:ulatiﬁg Water pumps that draw
water from each of the eight bays, four per unit. The tra\)eling s'creenvspray bwa'sh removes debris and
aquatic organisms from the rotatiné screens and di.scharges them through a trough into 'a debris collection
area (Figure 1-6).

1.9  Circulating and Auxiliary Water Pumps -

The Plant utilizes eight single-stage circulating water pumps (four per unit) WhICh have a nominal total
capacity of 974,600 gpm (1(,404 MGD) to supply cooling water to Units 1 and 2 (Figure 1-6). In addition to
once-through cooling, the Plant has an emergency water intake structure. This structure has two 54-inch
pipe/valves avaiiable to be used in the event that insufficient flow is available for the shutdown of the
nuclear power P|aht.' Six ‘au'xiliary pumps are capable of puhping 14,500 gpm each. ‘With a normal
configuration of two auxiliary pumps per.unit in operation, the auxiliary pumps have a nominal flow
capacity of 58,000 gpm (83 MGD) of cooling water through the auxiliary equipment.

" A water balance line. schematic including the once-through cooling water for the Plant is provided in
Figure 1-7. ‘

1.10 Plant Capacity Factors

The Plant Capacity Factors for the Plant’s Units 1 and 2 are gummarjzed in. Table 1-2.

: o ' , .,,--ff' Golder -
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2.0 . BIOLOGICAL CHARACTERIZATION STUDIES

All aspects of the field sampling program were completed on a bi-WeekIy schedule (every other week), as

weather allowed. Forty-five field events were conducted and are summarized in this report: All sampling

‘efforts were conducted once ‘dur‘ing the day and once »d,uring the nighi. Field work was conducted by

Ecological Associates Inc. (EAl), a sub-consultant of Golder Associates Inc. (Golder), according to the -
Plants PIC (Appendlx A) and the FPL 316(b) Biological Sarhpling Program Quality Assurance Plan

(Appendix B). - '

The following sections describe the paired samplinfg program for the Atlan"tic Ocean and the IRL, including
trawling and plankton t_bws.' Table 2-1 summarizes this sampling program 'énd Figure 2-1 shows the
sampling locations. Trawling was conducted to corﬁpare fish and shellfish that could be drawn into the.
Yoriginally pfoposed CWIS in the IRL with those in the Atlantic Ocean in the vicinity of the velocity caps.
Entrainment wés evaluated using plankton collections in the IRL and at the entrance to the Plant intake
canal (near the headwall). As discussed below, the Atlantic Ocean required Ia_rgér géar and longer tows
due to the low density of organisrﬁs ‘i'n the ocean environment; data are presented aé densities [trawl data
are presented as #/100 cubic meters (m ) and plankton data as #/m® ], relative abundances and biomass

density (grams/m ) for both waterbodies.

21 Aflantic Ocean Sampling Methods
Biological sampling included nearfield trawling at three stations in the Atlantic Ocean and. plankton
collections in the water.withdrawﬁl by the CWIS. Figure 2-1 shows the locations of the ‘trawling stations
and the sampling point for the plankton collection (cooling water as it enters the intake canaf). Table 2-1 v

‘summarizes the Atlantic Ocean sampling plan.

2.1.1 Nearfield Trawling in the Atlantic Ocean o ‘
Trawling was conducted in the Atlantic Ocean in the vicinity of the velocity caps t6 evaluate specieé
susceptible to impingement (Fig.ure 2-1). Three shore-parallel transects were sampled: two near-shore
[approximate depth of 3 to 4 meters (m) and 6 m]; and one offshore of vthe velocity caps (approximate
depth of 10 m). Transect locations were selected such that the velocity caps were at the approxirﬁate
. mid-_point of the trawl. Bottom trawls and mid-water trawls were conducted along e.ach transect. Target
" trawl duration was 15 minutes, which resulted in trawl distances' of approximately 1 kilometer (km) and a

water volume sampled of app‘roximately 3,000 fo 6,000 m®. Trawls in the Atlantic Ocean were conducted
with a 4.9 x 0. 9 m otter trawl. For mid-water tows, trawl doors were modified through the addition of |
planlng boards; this caused the hydrodynamic force on the trawl doors to lift them'in the water column as
well as spread the mouth of the net. ' '

75 3 Golder
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From each 'trawl' up to 50 representative individuals of eech fish species and commercially or
recreattonal!y Jmportant shellfish species were counted and measured to the nearest millimeter (mm)
(total length; carapace width, post-orbital carapace length, mantle Iength or other appropriate measure).
After 50, remaining specimens were only counted. Specimens were identified to the lowest practical
taxonomic level. The PIC stated that specimen weights wbuld be measured in the field, but due to the
difficulty of reliably and consistently:coliecting these data on the unstable platform of a rocking boat,
weighf data ceuld not be routinely collected. Specimen weight's' were estimated using length-weight

regressions. This technique is discussed in detail, along with the results, in Subsection 4.5.

2, 1 2 Plankton Collectlon Near the Intake Headwalls

To evaluate the entrainable- s:zed organisms withdrawn lnto the Plant cooling water system, plankton
samples were collected as the water entered the mtake canal (FlgU,re 2-1). The PIC stated that
entrainment samples would be collected by pumping intake canal water through a plankton net. This was
changed to the use of a plenkton net lowered into the intake flow. This method was more direct and

comparable to the IRL plankton tows. \

The plankton net used for collections had a 1-m diameter mouth, 5:1 length-to-diameter ratio, and
300-micron mesh. The plankton net was suspended at mid-depth and fished for 5 minutes if both power
generating units Were running, or for 10 minutes if ionly one unit was running. On average, this method
sampled approxvimately 1'30 to 200 m® of water (based on readings from a flow-meter mounted in the™

mouth of the net). '
. _ . 5
Plankton samples were preserved in the field and taken to the taxonomy Iaboratory for ‘proeessing.
Plankton samples were split, as necessary, to obtain an appropriate sub-sample size for taxonomic ‘
analy3|s Samples were split usmg a Folsom or Motodo sample splitter. Fish and shellfish were identified '

to the lowest practical taxonomlc level and the|r life stage determined.

2.2 Indlan Rlver Lagoon Samplmg Methods

Trawl and plankton samples were collected at-each of three Iocatlons in the IRL: in Big Mud Creek in front
of the emergency intake structure (approximate depth of 3 to 4 m); in the IRL adjacent to the Big Mud
‘Creek'chanr_)el (approximate depth of 1 to 2 m); and east of, and parallel to, the Intracoastal Waterway
-(approximate depth of 2 to 3 m) (Figure 2-1). Sampling metﬁods are summarized in Table 2-1. Trawl and

plankton tow collections were treated in the same manner 'as deScribed for the Atlantic Ocean sampling.

2.2.1 Nearfield Trawling in the Indian Rlver Lagoon

The IRL is a relatively shallow aquatic system; therefore, only bottom trawls were collected Target traw!l
duratlon was 5 minutes. Trawls were shortened as necessary to reduce drift algae loads in the nets.
High loads of drift algae affect the capture effic;'iency of the trawl and increase the difficulty of recovering

P T

- :j»é% Goldel'
&S Associates

" yi\projects\200410437645 fpl st. lucie 316bVinal 316(b)\final (07-12-2010)\st_lucie_316(b).docx



e

July 2010 - ' - 8 ‘ ’ ‘ - 043-7645-01

the gear (lifting the heavy net into the boat). Trawls |n the IRL were conducted witha 3 x 0.9 m otter

trawl. This method samples approx1mately 500 to 1,000 m 3 of water.

2.2.2 Plankton Collection in the IRL o

IRL plankton ‘samples were collected using paired 20-centimeter (cm) bongo plankton nets with
300-micron mesh. Bongo nets were deployed from a davit on the side of the sampling vessel and fished
in vmid-w‘ater. Samples from the two nets were composited after collection to yield a single sample. Tow

duratien was 5 minutes, which resulted in sampling appquimately 13 'to 26 m° of water.

23 Field Parameters Measured

2.3.1 Water Quality Data |

Basic water quality parametel;s (tenﬁperature, salinity, dissolved oxygen, 'conductivity and pH) were
measured ‘during each sarh'pling event. In water that was greater than 2 m deep, water quality was
measured within' 1 m 6f the bottom, mid-water, and. within 1 m ef the surface. In watef less than 2 m
dveep, a single‘mid-)water measurement was taken. The water entering.the ikntake canal was considered
to be ‘from a single depth in the Atlantic Ocean and weli-mixed, therefore, a single water quality sample
.was taken during each sampling event. During trawling operétions in the Atlantic, due to the uniformity of
the project area, water quality was only measured at the beginning énd end of each day/night sampling
effort. In the IRL, water quality was measured for each sarhple cpllected.

.2.3.2 Other Field Data ,
Data- were recorded for various environmental conditions, including air temperature, cloud cover, wind
dlrect|on and speed, precipitation, tidal stage, and moon phase The data were recorded on field-data

sheets for each sample during the 24-hour sampling event."

(o Golder
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3.0 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)
All work was conducted under the direction of the Florida Power & Light Compahy 316(b) Biological
Sampling Program Quality Assurance Plan (Appendix B) and Standard Operating Procedures for Section
316(b) Phase Il Rule Impingément Mortality and Entrainment Study, St. Lucie Plant — St. Lucie County,
Florida (Appendix C). :

Golder's Senior Fisheries Group Manager worked with EAl personnel to initiate sampling efforts and
provided guidance for the first 6 months of sampling. Golder also-provided an Access databasé to EAII for
data delivery; these data were delivered to Goldef electronically once a month and incorporated into
Golder's 316(b) Master Database. Golder staff conducted QA/QC of all data delivered. An audit of field
activities was conducted in November 2006 by Golder personnel to evaluate field/lab operations and to
provide feedback for the second year of sampling (initiated in January 2007).

Field personnel were experienced in taxonomic identification of fish and invertebrates. Any specimen
collected in a trawl that could not be identified in the field was preserved on ice and returned to the
( laboratory or photographed for later identification. All field data sheets were completed and reviewed by

the Field Team Leader (FTL) following field sampling. All database entries were verified for transcription

errors. Plankton collections were sorted into three categories: meroplankton, ichthyoplankton, and fish
.&9gs. Ten percent of the samples were evaluated for sorting efficiency. Once sorted, specimens were
identified by trained taxonomists. Re-identification was conducted on 10 percent of the specimens. A

summary of QA/QC results is provided in Appéndix D.

% Golder
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40 RESULTS

Although some field events were re-scheduled due to inclement weather, all events planned for the first
year were succéssfully completed. Sampling in year two ended approximately 3 months early (last
sampling event was October\s, 2007) due to velocity cap maintenance requireme‘nts. In addition, nearfield
trawls in ihe Atlantic Ocean were not conducted during three events (April 3 and 17 and October 3, 2007)
due to other maintenance activities at the velocity caps. Nearfield trawl and plankton catches for each
event were processed as densities of fish and shelifish (#/100 m> for trawls; #/m’ for plankton), and paired
‘d_enrsities are summarized. Relative abundance data are also summarized in figures for each type of data

collection {(e.g., shellfish in IRL plankton tows). All figures are included at the end of this section.

{

41  Trawl Data ‘

A small green sea turtle was captured during the first event at Station 1 in the Atiantic Ocean (Figure 2-1).
A stranding report was completed and submitted to the Florida Fish and Wildlife Conservation
Commission (FFWCC), per EAl's Special Activities License (SAL).

Appendices E-1 and E-2 provide taxa lists for specfmens collected using trawls in the IRL and the Atlantic
Ocean, respectively. Figuré 4-1 summarizes the paired fish densities (e;g.', paired trawi data for both
waterbodies) and Figures 4-2 and 4-3 illustrate the relative abundance of the most abLndant fish species
for each waterbody. '

Fish densities in both the IRL and Atlantic Ocean were generally higher in summer months and were
noticeably higher in 2006 than 2007 (Figure 4-1). As illustrated in this figure, fish densities in the IRL
were much higher than in the Atlantic Ocean throughout the two years of sampling. IRL collections were
dominated by pinfish (Lagodon rhomboides), which comprised 50 percent of the catch (Figure 4-2). The
other dominant groups in the IRL were mojarras (Gerridae).and grunts (Haemulidae) at 16 and 13 percent
respectively. - Atlantic Oceau collectilons were dominated by anchovies (comprised primarily of Anchoa
hepsetus and A. Iamprotqahia) representing 89 percent of the catch, followed by herrings (Clupeidae) at
5 percent (Figure 4-3). A complete list of taxa collected is included as Appendix E. ’

Figure 4-4 summarizes the paired densities of shellfish and Figures 4-5 and 4-6 illustrate the relative
abundance of the most abundant shellfish species for each waterbody. A relatively low number of total
shellfish were collécted in both the IRL and the Atlantic Ocean.

\

Shellfish densities were extremely low in the Atlantic Ocean ‘throughout the 21 months of sampling
(Figure 4-4). As illustrated in this figure, shellfish densities in the IRL were much higher throughout the
year. IRL collections were dominated by com@ercial shrimp (Penaeidae) and blue crabs (Callinectes
sapidus and congeners) representing 73 and 24 percent of the catch_ respectively (Figure 4-5). Atlantic

I Pl
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Ocean collectione were dominated by commercial shrimp (Penaeidae) and swimming crabs (Portunus

spp.) representing 70 and 16 percent of the catch (Figure 4-6).

4.2  Plankton Data _ o
Appendices E-3 and E-4 summérize the fish species collected using plankton nets in the IRL and the
Atlantic Ocean Plant intake (near the heedwalls), respectively. Figure 4-7 summarizes paired fish
plankton (eggs and ia_rvae) densities for these waterbodies and Figures 4-8 and 4-9 illustrate the relative
abundance of the most abundant species of larval fish for each waterbody.

Fish densities from plankton collections in both wate.rbodies generally peaked in the late Spring and late
Summer (Figure 4-7). Intake canal densities remained relatiVely low throughout the sampling period. As
illustrated in Figure 4-7, fish densities in the IRL plankton tows were substantially higher. IRL collections |

were dominated by anchovies (Engraulidae), which comprised approximately 50 percent of the catch
| (Figure 4-8). A portion (41.7 percent) of the plankton catch was not identified because they were
undeveloped (20.5 percent), damaged (11.6 percent), or otherwise unide‘ntifiab[e (9.6 percent). Following

anchovies, gobies (Gobiidae) and herrings (Clupeidae) were the most abundant groups in the IRL,

" representing approximately 2 percent each of the catch.

Seventy-four point five percent of intake canal ichthyoplankton specimens were unidentifiable. This was
because approximately 35 percent were undeveloped, 24 percent were damaged, and 15 percent were
otherwise unidentifiable. Drums (Sciaenidae) were most abundant at 9.5 percent followed by drums and

anchovies at 8.6 and 4 percent, respectively.

Appendix E also summarizes the shellﬁéh species collected using plankton nets in:the IRL and the

Atlantic Ocean Plant intake (near the headwalls), respectively. Figure 4-10 summarizes pai_red shellfish

~ . plankton densities for these waterbodies and Figures 4-11 and 4-12 llustrate the relative abundance of

the most abundant shellfish species for each waterbody.

Shellfish densities from .plankton collections in the IRL peaked in Spring and then again in the late
Summer (Figure 4-10). Plant intake densities remained relatively low throughout the sampling period. . As.
illustrated in Figure 4-10, shellfish densities in the IRL plankton tows were consistently higher than in the
water withdrawn from the Atlantic Ocean. IRL collections were do‘minated by brachyuran crabs
. (infraorder: Brachyura), which comprised 51 percent of the catch (Figure 4-11). The second most
-abundant shelifish group in the IRL was caridean shrimp (infraorder: Caridea), representing 21 percent of
the catch. Intake canal plankton collections were also dominated by brachyuran crabs (Brachyura),
representing 64 percent, followed by sergestid shrimp (superfamily: Sergestoidea) and caridean shrimp,
representind 9 and 7 percent of the catch respectively (Figure 4-12). A complete list of shelifish species
collected in the Intake plankton tows is included in Appendix E. 4

...........
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4.3 Data Comparisons within Waterbodies

Due to the non- parametrlc nature of the data, the non- parametric Kruskal-Wallis test was selected for
evaluation of sampling station location, station depth (bottom vs. mid-water), and day/mght effects. A
critical alpha level of 0.05 was used in determining statistical ‘significance. These statistical an'alyses‘ ‘
were performed usihg Number Crunching Statistical Software (NCSS) 2007.

4.3.1 Trawls (Potential Impingement)
Indian River Lagoon'

\

Trawl Fish Densities
In the IRL, station location was a significant factor (p<0.001) affecting fish densities. ‘Station 2, which is
located on a shallow (~1 m) seagrass bed, had significantly higher densities of fish than either Station 1

or 3 (see Figure 2-1). Higher densities were also observed in night collections (p<0.001) as compared to
daytime. Only one depth (near bottom) was sampled in the IRL.

Traw! Shellfish Densities

. Shellfish densities in the IRL were significantly different émong stations (p<0. 001) Statistically significant
differences exist among all three stations. Station 2 (shallow seagrass bed) had the highest densities and
Station 1 (Big Mud Creek) had the lowest shellfish densities. There was a significant diurnal effect
(p=0.001), with higher densities of shellfish observed at night than during the day. Nocturnally active
Penaeid shrimp and Calllnectnd crabs (Blue crabs and congeners) comprised the majority of the shellfish
catch in the IRL.

Atlantic Ocean
Trawl! Fish Densities

There was a significant station efféct (p=0.001) in the Atlantic Ocean. Station 3, the furthest off-shore and
the only trawl transect off-shore of the intake structures, had significantly lower densities of fish than did

“either Station 1 or 2. Depth (p=0.001) was also significant, with higher catch rates near the bottom than
in mid-water. . Time of day (p=0.0'03) was a significant factor, with higher observed densities during the
day. ‘

Trawl Shellfish Densities

There was va significant station effect (p=0.002) in the Atlantic Ocean. Stations 1 and 3 were significantly
lower than Station 2, but not significantly 'different than each other Depth was a significant“ factor
(p<0.001), with higher densities of shellfish sampled near the bottom than in m|d~water The difference -
between day and night was also. sqgnn‘lcant (p<0.001), with hlgher densities sampled dunng the ‘night.

This may be due to the diurnal 'activity patterns of the species collected. ‘The most abundant groups
(Penaeid shrimp and .swirhming crabs) are generélly more active at night.

f ; Goldel‘
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/ - J /
4.3.2 Plankton Collections

indian River Lagoon

Planktonic Fish (Ichthyoplankton) Densities

lchthyoplankton densities in the IRL san';ples were statistically different (p<0.001) among stations, with
Station 1 (Big Mud Creek) showing higher densities than Station 2 or 3. There was a significant
difference between daytime and nighttime samples (p<0.001), with higher densities of fish 'eggs and

larvae observed during”th’e day. Only one depth (near bottom) was sampled in the IRL.

Planktonic Shellfish Densities

Planktonic shellfish densities were significantly different between stations (p<0.001). Big Mud Creek
(Station 1) had lower planktonic shellfish densities than Station 2 and 3. There was no significant
difference (p=0.180) between daytime and nighttime samples. Only one depth was sampled in the IRL.

Atlantic Ocean (Intake Headwall)

Planktonic Fish (lchfhyoplanktpn) Densities

Ichthyoplankton densities in the intake canal samples were significantly higher (p<0.001) in nighttime
collections than daytime collections. Only one station and one depth (mid-water) was sampled in the
intake canal.

Planktonic Shellfish Densities

Planktonic shellfish densities in the intake canal samples did not show any statistical difference between
daytime and nighttime collections (p=0.327). Only one station and one depth (mid-water) were sampled
in the intake canal.

4.4 Aquatic Organism Density Comparisons Between the IRL and the Atlantic -

Ocean Data (Percent Reduction)
Faunal densities were averaged across tows (traw! or plankton) within waterbodies for each event for '
corhparisons between the Atlantic Ocean and the IRL aquatic organism densities. Event by event
comparisons were previously discussed‘and are summarized in Figures 4-1, 4-4, 4-7, and 4-10.

4.4.1 All Species (Fish and Shellfish)

Tables 4-1 and 4-2 summarize the percent reduction in densities of impingeable- and entrainable-sized
aquatic organisms when comparing the Atlantic Ocean to the IRL When all species (fish and shellfish) of
lmpmgeable -sized orgamsms are considered collectively, densities in the Atlantic Ocean were 80.9 percent
lower than those in the IRL (Table 4-1). When entrainable- snzed organisms are considered collectively,
densities in the Atlantic Ocean were 91.5 percent lower than those in the IRL (Table 4-2).

= Golder
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4.4.2 Impingeable Organisms ,

'An overall reduction of 80.9 percent was observed for impingeable-sized organisms. Fish densities in the
Atlantic Ocean in the vicinity of the Plant intakes were 76.4 percent lower than in the IRL." Shellfish
denéit_ies exhibited an overall 98.2-percent .reduction when comparing the Atlantic Ocean to IRL
collections (Table 4-1). |

4.4.3 Entrainable Organisms

An overall reduction of 915 percent was observed for entrainable-sized organisms. Ichthyoplankton
densities were 88.1 percent lower in the water withdrawn from the Atlantic Ocean than in the IRL.
Planktonic shellfish densities were 91.8 percent lower in the water withdrawn from the Atlantic Ocean
than in the IRL (Table 4-2)." ’

4.5 Biomass Estimation and Comparisons Between the Atlantic Ocean and the
IRL :

Biomass of fish and shellfish was another metric evaluated in the comparison of biological communities-
betwéen the IRL and the Atlantic Ocean. As stated previously, the field team was unable to obtain
reliable weight measurements of fish and shellfish on the unstable plétform of a rocking boat; therefore,

biomass was estimated.

Biomass was estimated through the use of individual length measurements. Length-weight regressions
provide the average weight of an individual specimen of known length based on measurements of length
and weight from the population. The form of the taxa-specific relationships, model parameters, and
references are provided in Appendix F. There are several sources of potential error in app'lyi‘ng this
technique; however, all error is assumed to be random and non-directional for both waterbodies and
should not affect a relétive_comparison. "Due to the high diversity of species colllected, and diminishing
returns and difficulty in developing length-weight regr_essions for species occasionally observed,
regressions were generated for those speéies comprising the tdp 95 peréent, by density, of the collections
from each waterbody in each year. In 2006 for the IRL,.this included 20 of the 101 taxa observed,' 14 of
which were fish and 6 of which were shellfish. In the Atlantic Ocean in 2006, 8 taxa of the 108 observed
comprised the top 95 percent, all of which were fish. In 2007 in the IRL, 27 of the 83 taxa observed
comprised the top 95 percent (21 fish and 6 shellfish). [n the Atlantic in 2007, the top 95 percent.included
43 of the 79 taxa observed (32 fish and 11 shellfish). Data used for these regressions came primarily
from other sampling efforts conducted by Golder; however, some data were drawn from the literature or

early sampling efforts at the FPL St. Lucie Plant for species unique to the area.

)t Golder
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Prior to the generation of regressions, Iength-Weight data were eXamined for outliers and those data -
points were removed. Both a power function and an exponential function were‘ fit to the data. The
regression that best fit the data was selected for the generation of biomass estimates from lengths for the
purpose of this analysis. ’ ' | |

This approach estimated mean biomass density to be 55.3-grams (9)/100m? in the IRL and 1.6 g/100m? in
the Atlantic Ocean.

Biomass density estimates were highest in the IRL from spring to fall. Estimates for the Atlantic Ocean
were consistently low, with the excebtion of one event in July 2006 in which 15,000 anchovies were
collected (Figure 4-13). A 97.1-percent reduetion in biemass density (from 55.3 to 1.6 g/100m°) was
estimated when comparing the Atlantic Ocean to the IRL. When considering only fish species, there was
a 97.0-percent reduction in estimated biomass between the Atlantic Ocean and the IRL. The 'shelifish
reduction was 99.0 percent; however, no shellfish were included. i‘h the 2006 biomass estimates for the
Atlantic Ocean, as no shellfish were'within the top 95 percent of species by abundance (Table 4-3).

One of the shortcomings of using the most abundant species is that it accounts only for the most
commoh, and generally smaller, species in each waterbody and fails to aécount for the Ies‘s-frequently
encountered species, which include the generally larger species that contribute more per individual to the
total biomass. There are two justifi,cation.s for this technique: the larger and less frequently-encountered
species are likely more able to swim against intake currents and thus avoid impingement; and the smaller
species, if rarely encountered would be a minor component of impingement. Generating or locating
regressions for the complete list of species coilected would be very labor intensive and hindered by a lack
of published data and/or existing Golder data for the complete list of species. N

4.6 Catch and Release of Fish Entramed into Intake Canal
FPL has an active and successful fish tag and release program that captures fISh that have been
entramed into the intake canal, retrieves them tags them, and releases them back to the environment.
| FPL conducts the program under a FFWCC issued Special Activity License written specifi cally for fish
removal and release from the intake canal. Passive and active capture techniques are requnred to target
e_ diverse fish population entrained in the intake canal. The primary means of fish removal includes four
fish traps along with hook and line capture. The fish tag and release program was initiated in 1992. To
date, over 10,000 fish have been removed, tagged, and released from the intake canal. Recent efforts
have focused on top predator fish through hook and line capture including margate, grouper, snapper,
snook, and nurse sharks. The last 3 years of effort have resulted in an estimated removal and release of
7,§00 pounds (Ibs) of fish in 2008, 7,700 Ibs of fish in 2009, and 2,500 lbs of fish through half of 2010.
Based on the percent of fish tags returned, this capture and release program appears to have a good
success rate. State and national aquariums also partnmpate in this capture program and collect
specnmens for exhibits from the intake canal.

? - Golder
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4.7 = Water Quality .

Average water qualiity-parameters are presented in Appendix G. Water quality parameters were within
the normal ranges expected for the Atlantic Ocean and IRL in the vicinity of the St. Lucie Nuclear Power
Plant.

- 4.8 Data
All raw data are included in Appendix H (CD).

o Golder
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5.0 SUMMARY

- Prior to construction,'FPL modified the design of the St. Lucie Nuclear Pow‘er'Plant to draw its cooling
water from the Atlantic Ocean instead of the more biologically productive IRL. This change was made to
reduce the impacts of impingement and entrainment mortality on the surrounding ecosystems. The
biological communities potentially vulnerable to impingement. and entrainﬁent were characterized from
January 2006 through October 2007. These studies included trawl and plankton sampling in the IRL,
trawls in the Atlantic Ocean and plankton collections from Atlantic Oceén water as it enters the intake

canal.

Based on the data summarized in Tables 4-1, 4-2 and 4-3, considerable reductions in impingeable-sized
and entrainable-sized organisms were observed from January 2006 to October 2007 when comparing .
organism_densities in the Atlantic Ocean to the IRL. These reductions ranged from 80.9 percent in
impingeable-sized organism densities to 91.5 percent in entrainable-sized organism densities when
comparing densities in the Atlantic Ocean with those in the IRL. The biomass density reduction estimate
for impingeable-sized organisms was 97.1 percent (using the 95 percent most abundant species). This
study also verifigéd that an offshore intake located at mid-depth reduced impingement potential due to the
significantly lower fish and shellfish densities at mid-depth as compared to the sea bottom. An 6ffshore
intake withdraws cooler water (when compared to an estuary such as the IRL) therefore reducmg the

volume of water required for cooling; this results in lower entrainment potent|al

These data support the decision to reduce impingement and ehtrainment mortality by relocating the
Plant's cooling water intake from the IRL to the Atlantic Ocean. These data. continue to support the
original BTA determination for the Plant ocean intake at mid-depth using velocity caps to reduce

imp'ingement.

L =%a" Golder
\LZ Associates

y:\projects\2004\0437645 fpl st. lucie 316b\final 316(b)\final (07-12-2010)\st_lucie_316(b).docx
~



July 2010 | 18 ' . 043-7645-01
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TABLE 1-1

PUMPING CAPACITY OF CWIS BAYS

Pump Capacity

Pumps/Unit -
Circulating Pumps
Unit1 (4) 4 bays @ 121,000 gpm
Unit 2 (4) 4 bays @ 122,650 gpm
Auxiliary Pumps (6) 58,000 gpm
1,032,600 gpm

Total Nominal Flow

(1,487 MGD)

y:\projects\2004\0437645 fpl st. lucie 316b\final 316(b)\final (07-12-2010)\tables\tbls_sect 1 and sect 4.docx
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TABLE1-2
PLANT CAPACITY FACTORS FOR
FPL’S ST. LUCIE NUCLEAR POWER PLANT

Year | Unit1 Unit 2 | St. Lucie Nuclear Power Plant
2000 | 102.0% | 92.3% 97.2%
2001 | 91.3% | 91.3% 91.3%
2002 | 94.2% | 101.0% . 97.6%
2003 | 102.1% | 80.1% 91.1%
2004 | 85.8% | 92.0% 88.9%
2005 | 82.8% | 85.5% . 84.2%
2006 | 101.0% | 82.8% 91.9%
2007 | 84.8% | 70.1% 77.5%
2008 | 90.6% | 96.2% 93.4%
2009 | 101.5% | 76.1% - 88.8%

Source: FPL, 2010.
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TABLE 2-1

043-7&1

SUMMARY OF BIOLOGICAL CHARACTERIZATION SAMPLING PLAN FPL ST. LUCIE NUCLEAR POWER PLANT

Sample Type l

Sampling Locations

Gear ’

Sample Frequency

Sample Summary

Nearfield

Atlantic Ocean

e 3transects
e 2 depths (bottom and
mid-depth)

IRL/Big Mud Creek

¢ 3 transects
* bottom only

2
Atlantic Ocean
¢ Otter trawl

e Midwater trawl

i {

IRL/Big Mud Creek
o Otter trawl

Atlantic Ocean

. e day and night
e Dbi-weekly

IRL/Big Mud Creek

¢ day and night
e bi-weekly

Atlantic Ocean

e 12 samples/event
e 42 events*

IRL/Big Mud Creek

e 6 samples/event
e 45events

Entrainment/
Plankton

intake canal headwalls

Intake canal headwalls

" Intake canal headwall

Intake canal headwall

e 1 location ¢ One-meter, e - 1tow e 2 samples/event
(midwater) 300-micron e day and night e 45 events/year
mesh plankton e bi-weekly :
net
IRL/Big Mud Creek _ IRL/Big Mud Creek IRL/Big Mud Creek
e 3transects IRL/Big Mud Creek e 1tow e 6samplesfevent
(midwater) * two20-cm e day and night o 45 events/year
diameter, e  bi-weekly
- 300-micron .
mesh plankton
nets
Note: IRL = Indian River Lagoon.

*“Three sampling events were not conducted in the Atlantic Ocean due to mamtenance actlvmes at the velocity caps and the use of scuba divers

for this work.
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TABLE 41
‘ PERCENT REDUCTION IN IMPINGEABLE-SIZED ORGANISMS WHEN COMPARING
ATLANTIC OCEAN.DENSITIES TO INDIAN RIVER LAGOON DENSITIES

Percent Reduction

Fish and Shellfish - 80.9
Fish Only : 76.4
Shellfish Only 98.2

E Golder

&/ Associates
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TABLE 4-2°
’ PERCENT REDUCTION IN ENTRAINABLE-SIZED ORGANISM DENSITIES WHEN
COMPARING ATLANTIC OCEAN DENSITIES TO INDIAN RIVER LAGOON DENSITIES

Pgrcent Reduction

Fish and Shellfish | 91.5
Fish Only 88.1
Shellfish Only 91.8

: Golder

: A
y:\projects\2004\0437645 fpl st. lucie 316b\AV4.2 pic\final draft (07-2010)Mtables\tbls_sect 1 and sect 4.docx L/ Associates
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TABLE 4-3
PERCENT REDUCTION IN IMPINGEABLE-SIZED ORGANISMS WHEN
COMPARING ATLANTIC OCEAN BIOMASS DENSITIES TO
INDIAN RIVER LAGOON BIOMASS DENSITIES

Percent Reduction
Fish and Shellfish 97.1*
Fish Only 97.0*
Shellfish Only 99.0™
*  Biomass estimated using tength-weight regressions for the most abundant

species.

**  No shellfish were included in the top 95-percent of species collected from the
Atlantic Ocean in 2006.

y = Golder
Associates
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Source: Ecological Associates Inc., 2001




July 2010 043-7645-01

REPAIRED CONDITION

PLAN R T
e o0 LOWTIDE OCEAN LEVEL
*‘%G'e‘uu——%LwﬁMMMAMAMMAT\AMMMMMAN
(PLANT DATUM) !
[ 70 > 1 52 > -« 52
Biph { T Ll mapl =
’_%azi;s T né&o” %a‘v’o” T
'
COLUMNS “’i * ]’j e l - f
(TYPICAL)
OCEAN l l
FLOOR
-24,00'

il WR@W

> 16 & > 12 > 12 [«
(TYP) I Sc0UR
ELEV. A-A ELEV. B-B ELEV.C-C  amess
DRAWING NOT TO SCALE e

Figure 1-4. Diagram of the three intake structures located 1,200 feet offshore
from the FPL St. Lucie Nuclear Power Plant, Hutchinson Island, Florida

Source: Ecological Associates Inc., 2001.




July 2010 : ' ' -

043-7645-01

LANDWARD ’t' SEAWARD

. VELOCITY CAP

- ig;«::f | ‘ 320“’ + ' | - 1200; +NTS - - ,
HEADWALL |- ~ : L 400 + : '> - 800(NTS) 3
DIKE : , DUNES o SURF ZONE | ‘ | 5 -0 COVER .
' ; - ‘MLW EL 0.0 - {MINI‘
> sl - ___;__ — N “-—""T—‘ u— W
S Pt EAT N S \i — - :
- . 12 0 COVER MIN.
 PIPELINE ——J | _ {SURF ZONE)

Figure 1-5. FPL St. Lucie Nuclear Power Plant lllustration of Intake Pipe

. Source: - U.S. Nuclear Regulatory Commission, 1982.




July 2010 S 043-7645-01

DEBRIS L :
TROUGH CIRCULATING
S WATER PUMP
o !
':.;551 %
y y % y y
Nl
o
°F
sToP . e
LOGGUIDE - i
: &%
N
ERRER 1] 'LL_‘JJ& S g
%&;‘ i SR Oy
Chﬂ“ o B
il
\es
’*zfz i RACK FLOW
el (GRIZZLY) | AUXILIARY P »
2::, 1
oR
;’I)“( (SAERY G )
9%2 SRS AR TR
3‘3"’2: ! §§§ )
- o f ?‘fé
o e fers
g ERel
S Z »“Qm‘ Lo
= i w0
= Fos } zrf‘E
N ‘DC‘)’::
AL
. 9
[ Be
TRAVELING 2
SCREEN i
e
! £

L
X

WATER FLOW
— |

ki

23 4]
5

AR

B
)
s

QY
Landd

w
)

Ere
13
-~

R T T T TR T T TR T TN
R L B
3 E‘g&?ﬁ} TN Dey® o Sl s o s Rl

G5
39

L
=2 Qe E, e

IS @gﬂf WO G
YO S0 O S S S e

ORI R e WL e s X LR <
ay &

&

o
s

Figure 1-6. Diagram of an Intake Wél! at the FPL St. Lucie
Nuclear Power Plant, Hutchinson Island, Florida.

Source: Ecological Associates Inc., 2001




2010 - 2:13pm

Jul 12,

Drawing file: 0437645_A003_Revi_FlowDiagram.dwg

FT. PIERCE WATER

139 MGY* .

i 4 MGy -
DOMESTIC
- WASTE ~ | w POTW M&Ngﬂ&‘g
WATER - ‘
INTAKE CANAL - -
19 MGY*
‘ No. =06 B & T " ONCE~THROUGH AND
NON—EQUIPMENT AREA L
AUXILLARY EQUIPMENT
STORMWATER DRAINS .COOLING WATER
48 MGY —|
107 MGY* 523 BOY*_| 0 oY
- |
50 MGY*
J
. R/O INTAKE SCREEN
»|  DEMINERALIZERS 34 MGY* L UNTH UNIT 42 " WASH WATER
i . - No. 1-007
28 MGY .
EQUIPMENT AREA EVAPORATION &
= STORMWATER /PLANT -~ PERCOLATION
SYSTEM DRAINS BASINS No. 1-008
- Y
4 MGy —|
DIESEL SPILL
GROUNDWATER
REMEDIATION
LOW VOLUME 40 Moy
WASTE-STEAM [
1 GENERATOR No. -005
™| DISCHARGE CANAL
No. =001 °
-
| LOW VOLUME 8.5 MGY* UNIT $2 UNIT #1
WASTE—RADWASTE ] MULTIPORT Y—PORT
w1 DISCHARGE No. 1-003 DIFFUSER DIFFUSER
LEGEND ATLANTIC OCEAN
MGY: MILLION GALLONS PER YEAR
BBY: BILLON GALLONS PER YEAR
. A 07/12/10| JD UPDATE PROCESS 'FLOW DIAGRAM NRL [ JTD |- JTD
REV DATE DES REVISION DESCRIPTION CADD | CHK RwW
PROJECT .
i FPL ST. LUCIE POWER PLANT
NOTE :
2008 FIGURE FROM WHICH THIS FIGURE WAS DERIVED DID TLE
NOT HAVE "INFLOWS = OUTFLOWS". :
* BASED ON 2008-2009 DATA. OTHER VALUES FROM INDUSTRIAL WATER' PROCESS FLOW
2003 DATA. DlAGRAM 4
— PROJECT No. 043-7645 | FILE No. 0437645_A003
\ DESIGN |- JTD | 06/02/10 | SCALE _AS SHOWN|[REV. 1
REFERENCES éyé ; Golder CADD | NRL | 06/04/10
1. FPL, 2010 7 Associates [ =]« o0 FIGURE 1-7
Gainesville, Florida REVIEW i




July 2010 043-7645-01
35
30
M Indian River Lagoon
25 M AtlanticOcean
N
&
o 20
<
*
2
= 15
c
[
o
10
5 " | _ 1
O B T Ill | B
o o bbbb‘obb%‘o’\’\’\’\’\’\'\’\'\’\
NRGRLR \’v°\°°\W°\°°\°Q °°\’vQQ SRR AR R G R CR CR Ul
q«xvu»’\%'v '»q'\'\'\*\'\,o)'\u'b
A A0 W \\@b\,\\%\g\»\ \»,»\«,\ A A o @ AR N
Event Date
Figure 4-1 T
Density of Fish in Indian River Lagoon and Atlantic Ocean Trawls — é
January 2006 through October 2007 ? Golder
7 Associates
Source: Golder. 2010.




July 2010 043-7645-01

15.9%
i Pinfish
12.9% B Mojarras
B Grunts
® Pipefish
# Gobies
5.2% ® Drums
50.4% W Snapper
4.8% H Other
4.9%
Figure 4-2
Relative Abundance of Fish in Indian River Lagoon Trawls —
January 2006 through October 2007
Source: Golder, 2010.
g% B Anchovies
i Herrings
2.5% B Drum
88.7% 0% ™ Jacks
3.0 B Other
Figure 4-3
Relative Abundance of Fish in Atlantic Ocean Trawls —
January 2006 through October 2007
Source: Golder, 2010.

Golder

Associates



July 2010 043-7645-01
10
9
8 ® IndianRiver Lagoon
® AtlanticOcean
7
o
§ 6
o
N
® 5
Z
2 4
a
3
2
1
0 Ll 1.1 T T T T T T 1LY { e Bl EES § lll T T III llll_!lll_ !l!l !I il II-I T Illll ‘I lI II III 1
bbbbb%bb‘o‘ob‘o‘o'\'\’\'\'\’\'\’\’\'\
QQQQQQQQQQQQG QQQQQQ O
000 060000000 Q~ A0 O~ O QO
@@y@wyygwyww @@@0&&@@@@
r A S \0\0\ KRR
Event Date
Figure 4-4 _
Densities of Shellfish in Indian River Lagoon and Atlantic Ocean Trawls — ﬁ
January 2006 through October 2007 é] F Golder
o Associates
Source: Golder, 2010.




July 2010 043-7645-01
® Commercial Shrimp
# Blue Crabs
® Squid
W Swimming Crabs
® Other
Figure 4-5

Source: Golder, 2010.

Relative Abundance of Shellfish in Indian River Lagoon Trawls —
January 2006 through October 2007

70.3%

Figure 4-6

Source: Golder 2010.

Relative Abundance of Shellfish in Atlantic Ocean Trawls —
January 2006 through October 2007

® Commercial Shrimp
B Swimming Crabs

m Squid

i Blue Crabs

® Other Crabs

H Lobster

Golder

Associates




July 2010 043-7645-01
200
180
160 : .
® Indian River Lagoon

e M Intake Canal

g 120 (Atlantic Ocean)

S

> 100

‘3

e

g 80
60
) | 1]]
20 'I
PR A1 1O | 0 PR R 1Y H 1LY

o L © o & © o o o & A O A & 4
\00\00\006\'90“’\ oQ’\Qo S \'\90 \’\9&\,\’0 \"90 \,‘90 SRS \"'6\\ 6\\00 \’»QQ \,\90\@ 006\\06‘ \f&o
'»'\'»txv» OV AN WO WD A Al AV A A al WV o)
& \%\'\, N \<,\ v ,\\'»‘b\'\,o)\»@\ \x,»\'» AN AN \b‘\'»\(o AV N o\ \
Event Date
Figure 4-7

Densities of Fish Eggs and Larvae in Plankton Collections from the Indian River Lagoon
and the FPL St. Lucie Intake Canal Headwall — January 2006 through October 2007

Source: Golder, 2010.

soaates

F Golder




July 2010 ' 043-7645-01

1.8%_ 1.6% 5.4% ® Anchovies

i Gobies

B Herrings

® Other

® Undeveloped
® Damaged

# Unknown

# Unidentified

Figure 4-8

Relative Abundance of Fish Eggs and Larvae in Indian River Lagoon Plankton Samples —
January 2006 through October 2007
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Biomass Density Estimates from Length-Weight Regressions for the Most Abundant Fish and Shellfish Species
in Indian River Lagoon and Atlantic Ocean Trawls — January 2006 through October 2007
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1.0 INTRODUCTION

The Clean Water Act (CWA) Section 316(b) Phase II rule ‘requires the submittal of a Proposal for
Information Collection (PIC) and applicable portions of a Comprehensive Demonstration Study
(CDS) for the Florida Power & Light Company (FPL) St. Lucie Nuclear Power Plant (St. Lucie
Plant). The PIC must be submitted to the Florida Department of Environmental Protection (FDEP)

prior to the start of information collection activities.

This PIC provides a description of the information that will be used to support the CDS for the
St. Lucie Plant. Section 2.0 provides a brief overview of the Section 316(b) Phase II regulatory
requirements associated with the PIC and CDS précess. Section 3.0 of this PIC provides a
description of the St. Lucie Plant, cooling water intake structure(s) (CWIS), source waterbody,
hydraulic zone of influence, and CWIS operation. A description of the current technologies and
operational measures is provided in Section 4.0. Section 5.0 is a description of historical studies that
were conducted to characterize impingement and entrainment at the St. Lucie Plant and its vicinity.
Section 6.0 provid‘es a descriptibn-of the historical and planned cbnsultations with fish and wildlife
agencies. Section 7.0 describes the proposed impingement mortality and entrainment Sampling Plan
for the St. Lucie Plant. Section 8.0 outlines the proposed 316(b) implementation schedule, and
Section 9.0 is a list of references that is applicable to the PIC and CDS.
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2.0 SECTION 316(B) COMPLIANCE REQUIREMENTS

The U.S. Environmental Protection Agency (EPA) has promulgated regulations under Section 316(b)
of the CWA (Section 316(b) Phase II rule) that apply to the location, design, construction, and
capacity of CWIS at existing facilities to ensure that CWIS reflect the best technology available

(BTA) for minimizing adverse environmental impacts to aquatic organisms.

40 CFR Part 125 (Subpart J) establishes performance standards for applicable electric-generating
facilities. based on the type of waterbody in which the intake structure is located, 'th'e volume of
water withdrawn, and the facility’s capacity utilization rate. Aquatic organisms that are drawn into
the CWIS can be either impinged‘ (pinned against screens) or entrained (drawn into‘and through
“the cooling system “and thei'eby subjected to therinal, physical, and/or chemical stresses).
Based on design features and cooling water source for a facility, the performance standards (40 CFR
Part 125.94(b)) require reductions in impingement mortality by 80 to 95 percent and/or entrainment

by 60 to. 90 percent, from a calculation baseline. For the St. Lucie Plant which has a capacnty

utilization rate above 15 percent and withdraws more than 50 million gallons per day (MGD) of

coohng water from the ocean, both impingement mortality and entrainment reductions are required.

Impacted facilities may choose one of five options for meeting the BTA requirements (40 CFR
Part 125.94). These options are: ’

1) ~ Demonstration that the facility has reduced or will reduce flow commensurate with closed-

cycle recirculating cooling, and/or reduced maximum' design intake velocity (through- .

screen) to 0.5 foot per second (fps) or lower.
2)  Demonstration that the facility’s existing design and construction technology,.operational

measures, and/or restoration cnrrently meet the pex_‘fon’nance standards.

' 3) - Selection and implementation of design and construction technologies, operational -

measures, or restoration measures that will meet specified performance standards.
4)  Demonstration that a facility has installed and properly operates:and maintains an EPA
approved technology. _ | _ |
5) Demonstration that a facility qualifies for a site-specific determination of BTA because the
costs of compliance (i.e., new technology, operational measures, and/or restoration
measures) are either significantly greater than those considered by the Agency during the
| development of the rule or the facility’s cost of compliance would be signiﬁcantly greater

than the environmental benefits of compliance with the 'perfonnance standards. The rule
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also provides that facilities may use operational and/or restoration measures in combination
with or'in lieu of technology to -meet performance standards or in establishing BTA on a

site-specific basis.

Should compliance with 40 CFR Part 125 (Subpart J) result in a potential conflict with a safety
requirement established by the U.S. Nuclear Regulatory Commission (NRC), FPL would need to
demonstrate that, based on consultation with NRC, a site-specific determination of BTA is needed in

order to resolve this conflict [40 CFR 125.94(f)].

The Section 316(b) Phase II rule requires the submittal of a PIC, applicable portions of a CDS, and
related information, pursuant to 40 CFR 122.21(r)(1), (rX(2), (r)(3), (r)(5), and 40 CFR 125.95.

The CDS consists of the folldwing components:
1. PIG | |
2 Source Waterbody Flow Information (not applicable to an ocean intake);
3. Impingement Mortality and/or Entrainment Characterization Study (IM & E Study);
4 Technology and Compliance Assessment Information: B
a.  Design.and Construction Technology Plan (DCTP),
b. Technblogy Installation and Operation Plan (TIOP);
5. Restoration Plan (if restoration is proposed); o
6.  Information to Support_ Site;Speciﬁc Determination of BTA (includes cost — cost test
and/or éc')st-,beneﬁt analysis); and '

7. Verification Monitoring Plan.

The purposes of the CDS are to characterize the impact of the CWIS on the aquatic enﬁronment, and
1) provide a determination of whether the facility méets the performance standards, and/or
'2) recommend a basis for determirﬁng BTA for minimizing adverse environmental impact. The
' infqrmatibn from the CDS is réquired to characterize - impingement mortality and entrainment;
describe the operation of CWIS; and to confirm that fhe techno!oéY(ies), operational measurés, and/or -

_ restoration measures currently- meet or will meet the applicable performance standards.
The PIC is the first part of the CDS and is also the first regulatory submittal required. The PIC

provides a description of the information that will be collected and used to support the CDS. Prior to

the collecﬁon of new data, the PIC must be submitted to the FDEP for review and comment. The
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Section 316(b) rule allows facilities to initiate field activities prior to receiving comment from the .

permittirig agency (FDEP).

The Section 316(b) rule states that the PIC must provide the following 1nformat10n

a) A description of the proposed and/or implemented technologles operational measures,-

and/or restoration measures to be evaluated in the CDS (Section 4.0).

b) A list and description of any hlstoncal studies characterlzmg 1mp1ngement mortahty and

entrainment and/or the physical and biological conditions in the vicinity of the cooling -

water intake structures and their relevance to the CDS. If the permittee proposes to use
existing data, the permittee shall demonstrate the extent to which ‘the data are
representative of current conditions and that the data were collected using appropriate
quality assurance/quality control (QA/QC) procedures (Section 5.0).
) A summary of any past or ongoing consultations'with appropriate fish and wildlife
agencies that are relevant to the proposed CDS, and a copy of written comments received
- as aresult of such corisultations Section 6.0).

d) A sampling plan.of study for any new field studies proposed to be conducted in order to

ensure that the permittee has sufficient data to develop a scientifically valid estimate of -

-impingement mortality and entrainment at the site. The sampling plan must document all

methods and QA/QC procedures for sampling and data analysis (Section 7.0).

For completeness, this PIC also mcludes a description of the Plant area, source water, CWIS, and
apphcable regulatory requlrements It should be noted that the PIC 1s a “living document” and as
such will be penodtcally revisited and revised as necessary to reﬂect new information regarding
guidance fron'i EPA/State or as information from the field sanipling studies is obtained that may

warrant a change in the séope and/or direction.

21 REGULATORY OVERSIGHT

In 1995, the FDEP received delegation of the National Pollutant Discharge Elimination System
* (NPDES) permitting progral.n“’from EPA Region IV. The FDEP has oversight and authority to issue
NPDES permits for point source discharges to waters of the United States (U.S.). Issues related to
 NPDES permitting, including Sectioh 316(a) and (b) of the CWA and implementation of the
applicable state watér'qua]ity standards, are addressed by the FDEP, Bureau of Water Facilities
Regtxlatiqns and Industrial Wastewater Section, located in Tallahassee, Florida.
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Biological cbnéultﬁtion and/or issues related to fish and wildlife and/or threatened and endangered
species are addressed by the U.S. Fish and Wildlife Service (USFWS), located in
Jacksonvillg, Florida; the Florida Fish and Wildlife Conservation Corhmission (FFWCC), lpcated in
Tallahassee, Florida; the National Marine .Fisheries Service (NMFS) located in St. Petefsburg,
- Florida; the U.S. Army Corps of Engineers (COE) located in Palm Beach Gardens, Florida; and the
NRC located in Washington, DC.

-Golder Associates



May 2005 -6- 0437645/4/4 2/FPL/St. Lucie PIC.doc

3.0 ST.LUCIE PLANT

31 | PLANT DESCRIPTION

The St.Lucie Plant (NPDES Permit Number FL 0002208) is located on a 1,132-acre site on
Hutchinson Island in St. Lucie County, Florida. The plant consists of two nuclear-fueled electric-
generating units, 890 megawatt (MW) each, with a total generation-capacity of 1,780 MW. Unit 1
received an operating license in March 1976 and Unit 2 during April 1983. The St. Lucie Plant
is located on the widest séction of Hutchinson ;Iéland. The island is separated from the mainland
on its western side by the Indian River Lagoon (IRL) and borders the Atlantic O(I:ean on the east
(Figure 3;1). Annual St. Lucie Plant capacity utilization for the past 5 years was 95.1 and
91.3 percent for Units 1 and 2, respectively (Figure 3-2 and Table 3-1).

3.2 AREA DESCRIPTION

The source water for the St. Lucie Plant is the Atlantic Ocean (Figures 3-3 and 3-4). At the ]oéatibn
of the St. Lucie Plant on Hutchinson Island, the edge of the continental shelf is approximately
.21 miles offshore. Hutclﬁnson Island is a barrier island that extends 22.5 miles between inlets
- (Ft: Pierce and St. Lucie Inlets) and attains a maximum width of 1.2 miles at the St. Lucie Plant site.
The Florida Current, northern extension of the Gulf Stream, flows north approﬁimately parallel to the
shelf margin, and a weak counter current is usually present near shore. During the summer, the
Florida Current meanders over the inner shelf causing near shore water temperatures to decrease
‘below those typical for the time of year. Tidal range in the vicinity of St. Lucie Plant is about 3 feet
(ft). Near shore, in the vicinity of the St. Lucie Plant, mean water depths typi(.:all.y range from 23 to
32 ft [National Oceanic and Atmospheric Administration (NOAA) Chart, 11472] and gradually

increase to the east.

3.3 SOURCE WATER DESCRIPTION

33.1 ATLANTIC OCEAN

The Atlantic Ocean is the source waterbody for the St. Lucie Plant and lies to the edst of Hutchinson
Island and the St. Lucie Plant. The bottom topography of the ocean gently slopes to a depth of 40 ft,
and then rises to approximately 21 ft at Pierce Shoal approximately 1 mile offshore. The coastal

waters offshore of Hutchinson Island respond to a large field of motion including variations in the

Florida Current. The currents are generally oriented parallel to the shoreline. Longshore currents

predominantly run south at about 0.6 fps; however, during periods of direction reversal, a northerly
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current flows at about 0.2 fps. Maximum south and north currents are 1.3 and 0.7 fps, respectively.
Diving surveys indicate the bottom sediment is coarse sand and éontains shell fragments. No
outcroppings, reefs, or grasses were reported within 6 miles of the St. Lucie Plant site. The benthos is
diverse, but does not include a significant number of coinmercially valuable species’ [U:S. Atomic

Energy Commission (USAEC, 1974)].

3.3.2 INDIAN RIVER LAGOON

Hutchinson Island is separated from the mainland by the IRL, a long shallow, tidally influenced
lagoon. Its geographic location albng the transition zone between warm-temperate and subtropical
climates combined with its large size (156 miles) and diverse physical characterisfi(:s maké it an
estuary of high biological productivity. Along the north side of the St.Lucie Plant site lays
Big Mud Creek, an inlet off the IRL (Figures 3-3 and 3-4). Big Mud Creek, a backwater cove, is
shallow (less than 3 ft dee;;; and receives surface and subsurface runoff resulting from precipitation
on Hutchinson Island. During plant construction, portions of the cove were dredged to a maximum
depth of 46 ft. Tidal exchange in the IRL in the vicinity of the Plant is minimal due to its
considerable distance from the Ft. Pierce and St. Lucie Inlets, the constricted entrances to the river, as
well as its shaliow nature (Ecological Associates, Inc., 2001)). Running north-south through the IRL
is the Intracoastal Waterway, a navigation channel dredged to a depth of 6 to 12 fi. The Plant site and
Big Mud Creek are approximately mid-way between the inlets at eithel; end of the island and,
therefore, in the region of least tidal exchange.. No major streams enter the IRL in the area, and
freshwater runoff is primarily associated with seasonal heavy rainfall. Thus, the salinity of the IRL
can vary greatly over short periods of timé. Tidal range in the IRL in the vicinity of the St. Lucie
Plant is about 1 ft. v ’

Although the St. Lucie Plant ultimately selected the Atlantic Ocean as its source for cooling water,
the original plant design called, for the main CWIS to withdraw its cooling water from the IRL
through Big Mud Creek. The original plan to use the IRL as a source of cooling water was eliminated
‘afte.r studies indicated that the area was highly productive and a significant nursery area for many
species important to the area. FPL’s final decision was to move the intake to the Atlantic Ocean even

though considerable expense was involved in this major design change. Today, Big Mud Creek is an

emergency water source to be used only for safe shutdown of the St. Lucie Plant under emergency

conditions. The emergency intake system is tested at least four times a year; however, full-scale use

‘has never occurred.
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3.4 CWIS CONFIGURATION

The condenser cooling water system for the St. Lucie Plant is a once-through system with an intake

and discharge in the Atlantic Ocean. Design intake flow is 1,026,000 gallons per minute (gpm) or |

1,477 MGD. The major components of the CWIS include:

1. Three ocean intake structures and associated velocity capS (Figures 3-3 and 34);

2. Three submefged intake pipes to transport water from the intake structures to the intake
canal; .

3. An intake canal to convey water to each unit’s intake well; and

4. Individual unit trash racks (coarse bars) and traveling screens (Figure 3-5).

Prior to Plant operation, the EPA, through deliberations with FPL and several government agencies,
made a positive BTA determination for the St. Luicie Plant intake system. The BTA determination,
based upon the rc_aquirements that were in effect at that time, is provided in a St. Lucie Nuclear Plant,
316(b), Finding for Best Technology Available, dated August 15, 1981.. On January 29, 1982, the
_BTA ﬁndihg was supplemented and substantiated by EPA for the addition of the third cooling water
pipeline. The BTA finding has been upheld with each subsequent issuance of the facility’s water
discharge permit. ' '

* 3.4.1 OCEAN INTAKE STRUCTURES

Cooling water is withdrawn from the Atlantic Ocean through three submerged intake structures

located 1,200 ft offshore (Figures 3-3 and 3-4). Each structure consists of a concrete housing ’

(including the velocity caps), a vertical shaft in the center, and large-diameter piping connected' to the
base of the structure for transpbrting water to the Plant (Figures 3-6, 3-7, and 3-8). Two intake
structures house 12-ft-inner-diameter intake pipes and a third intake structure houses a 16-fi-inner-
diameter intake pipe. These intake structures supply cooling‘ water for Units 1 and 2 through a
common Intake Canal. The tops of the velocity caps are approximately 7 ft below the watef surface
at mean low tide (NRC, 2001) (Figure 3-7).

3.42 VELOCITY CAPS

A velocity cap is a device that is placed over a vertical inlet at an offshore intake. The cap converts

vertical flow into horizontal flow at the entrance to the intake. The device wofks on the premise that
fish will avoid rapid changes in horizontal flow but are less able to detect and avoid vertical velocity
vectors. Velocity caps have been installed at many offshore intakes and have usually beje’pI successful

in minimizing impingement. The location of the velocity caps at mid-depth also help reduce

.Golder Associates




May 2005 : ‘ -9- 0437645/4/4.2/FPL/St. Lucie PIC.doc

entrainment at the St. Lucie Plant, based on data demonstrating that ichthyoplankfon densities are
mucﬁ lower at mid-depth than at the ocean surface. ‘
/

Each of the three Atlantic Ocean intake structures is fitted with a velocity cap, which consists of large
flat plates positioned 6 to 7 ft above the vertical shaft of the intake structure. The horizontal intake
velocity was calculated to be approximately 0.4 fps for the two 12-ft-diameter pipes and 1 fps for the
16-ft-diameter pipe (NRC, 1982). The veldéity cap.for the 16-ft-diameter pipe is 70 ft square, 5 ft |
.t.hick, and has a verticél opening of 6.25 ft. The velocity cap for each of the two 12-fi-diameter pipes
is 52 ft octagonal, 5 fi thick, and has a vertical opening of 6.5 ft (Figure 3-7).

343 SUBMERGED INTAKE PIPES

Each intake pipeline is buried for the ¢ntiré_ length and equipped with a velocity cap to minimize fish

impingement and entrapment’ (Figure 3-8). Water passes under the velocity caps and into V the
“submerged pipes, which are beneath the sea floor, beach, and dunes, and terminate at two headwalls

located on the eastern end of an L-shaped common intake canal (Figures 3-3, 3-4, 3-6, and 3-8).

3.44 INTAKE CANAL _ :
‘The intake canal is 300 ft wide with two intake headwalls (Figures 3-3 and 3-4). The L-shaped intake
canal, with a maximum depth of 25 ft, transports cooling water for approximately 5,000 ft to the Plant

intake structure on the west side of Units 1 and 2.

A 5-i;10h mesh barrier net with support structures is located just downstream of the intake headwalls
... to reduce éea tﬁrﬂe residence times in the intake canal. The net is designed to confine turtles
(i-e., small green turtles) with a cérapace greater than 7 inéhesinto the extreme eastern portion of the
canal. The net was designed tov withstand unusual events such as drift seaweed and algae, jellyfish,

and siltation and, therefore, reduce the potential for sea turtle mortality.

* A second barrier net is located near the A1A Bridge. This backup net, will also 'conﬁﬁe turtles to the
easternmost section of the intake canal for capture and release. This net is constructed of large-
diameter polypropylene rope and has a mesh size of 8 inches x 8 inches. A cable and series of large
ﬂoats are used to kéep the top of the net above the water’s surface, and the bottom is anchored by a
series of concrete blocks. The net is inclined at a slope of 1:1, with the bottom positioned upstream of
the surface cable. Improvements.made to the A1A barrigr net in 1990 resulted in confinement of all

turtles larger than 12.8 inches carapace length (11.3 inches carapace width) to the eastern end of the
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canal. “Another net, which consists of a large barrier positioned perpendicular to the north-south arm
of the canal, is also in place and will assist in constraining turtles if they pass through the A1A barrier
net. This net has a mesh size of 9 iriches x 9 inches (FPL, 2003). V

345 EMERGENCY WATER INTAKE

An emergency ‘water intake structure that consists of two 54-inch pipes/valves allows water to flow
into the intake canal from Big Mud 'Creek, a cove off the IRL (Figures 3-3 and 3-4). The emergency
intake ‘is required in the event that‘ insufficient flow is available for the shutdown of “the
St. Lucie Plant. . To assure that the emergency system is operational, the system is tested at least
quarterly. ‘The test consists of 6pening and ciosing each valve in each 54-inch diameter pipe for a
period of less than 1 minute. Depending on the head differential between the intake canal and
Big Mud Creek, approximately 100,000 gallons per val\\le per test flows from Big Mud Creek into the
intake canal. | - ‘ -

3.4.6 TRASH RACKS _ _

Each unit has a separate intake structure consisting of four bays (intake wells) that are located at the
far end of the intake canal (Figure 3-3). Each bay contains trash racks (grizzlies) that are vertical
bars, with approximately 3-inch spacing, to catch large objects. Trash rakes clean the trash racks, and

debris collected from the trash racks empties into a debris trough (Figure 3-5).

347 INTAKE TRAVELING SCREENS |

Traveling screens with a 3/8-inch mesh are installed upstream of the circulating water pumps that take
suction from each of the eight bays, four per unit (Figure 3-5). The traveling screen spray wash
- removes debris and aquatic organisms f'rom‘the rotating screens and discharges them through a trough

into a debris collection area.

3.4.8 CIRCULATING AND AUXILiARY WATER PUMPS

“The plant utilizes eight single-stage cirgu]ating water purripg (four per unit) which have a nominal
- total capacity of 968,000 gpm (1,394 MGD) to supply cooling water to Units 1 and 2 (F igure'3‘-5). In
addition to once-through cooling, the Plant has an. emergency water intake structure. This structure
has two 54-inch pipe/valves available to be used in the event that insufficient flow-is available for the
- shutdown of the nuclear power plant. Six auxiliary pumps are capable of pumping 14,500 gpm each.

With a normal configuration of two auxiliary pumps per unit in operation, the auxiliary pumps have a
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Figure 3-9 is the 2004 annual flow dlagram for the St. Lucie Plant.

nominal flow capacity of 58, 000 gpm (83 MGD) of cooling water through the auxiliary equ1pment

Clrcuiétlng Pumps _
i Unit 1 (4) 4 bays @ 121,000 gpm
Unit 2 (4) 4 bays @ 121,000 gpm
Auxiliary Pumps (6) 58,000 gpm
Total Nominal Flow | 1,026,000 gpm
(1,477 MGD)

3.49 ARFEA OF INFLUENCE

The Hydraulic Zone of Influence (HZI), sometimes called the “area of influence”
[40 CFR 122.21(r)(2)(ii)], the “zoné of pétential involQement” (EPA, 1977), or simply the “zone of
influence,” is that portidn of the source water body that is hydraulically affected by the wi.t-hdr.awal' of
water,by the CWIS. The HZI defines the source area for small, weakly motile or planktonic
organisms that are easily entrained. This area of influence has little or no implication for lafger fish
that can swim away from the CWIS-induced flow. Corniceptually, the HZI line is the diQiding line
beiween water that is influenced pfimarily by ambient wind-induced énd tidal currents and water that

is primarily influenced by flow to the intake. The HZI model provides an estimate of the approximate

-distance to the point where the ambient tide and wind-induced currents: can be expected to dominate

the flow patterns. ' Inside the line of the HZI, the probability of hydraulically influencing weakly
motile or planktonic organismé is high; outside the HZI, the probability is lower.

The radial distance of the HZI line within thﬁ, Atlantic Ocean is determined by continuity, using the

formulas provided in Appendix A. The maximum radial distance to the stagnation point limit or

dividing line of the HZI within the Atlantic Ocean (i.e., the “Ryz” dimension in Table 3-2,

Figure 3-10, and the Appendix A deﬁrﬁtion sketch) is determined using potential flow theoryvby B

equating the mean ambient source water velocity to-the velocity that would be induced by the intake

in still water. Appendix A provides a description of how the HZI is calculated in an open body of

water and provides a definition sketch showing the relationship of the variables involved in each

_ calculation.
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The St. Lucie Plant HZI within the Atlantic Ocean has been calculated using the input values
described below: |
1. Design intake flow conditions:
a) Maximum design intake flow for CWIS 12A = 392 MGD or 606.5 cubic feet per
second (cfs),
b) Maximum design intake flow for CWIS 12B = 392 MGD or 606.5 cfs, and
¢) Maximum design intake flow for CWIS 16A = 695 MGD or 1,075..3 cfs.
2. A mean depth within the HZI of the Atlantic Ocean at Ry is 24 ft.
3. Two ambient mean velocity conditions, which generate two HZI scenarios:
Vima =0.1 fps (scenario 1), and
Vima = 0.3 fps (scenario 2).

The location of the HZI line witﬁin the Atlantic Ocean will change slightly with varying withdrawal
amounts, tide léve]s, and velocities and, therefore, will vary with time (Figure 3-10). Because the total
depth of water at the intake structure is relatively deep (24 ft) compared to the magnitude of tidal
. fluctuations, tide levels will have relatively small effects on the HZI line. The maximum radial disté.nce,
Rpyz, values associated with 1) maximum design intake flows of 392 MGD (606.5 cfs) for CWIS 12A and

CWIS 12B and 695 MGD (1,075.3 cfs) for CWIS 16A, 2) a mean depth of 24 fi, and 3) a mean ambient .

wind-/tidal-induced velocity of 0.1 fps, are 40 ft for CWIS 12A and 12B, and 71 ft for CWIS 16A.
Consequently, outside the HZI line defined by these conditions, the probability of » hydraulically
“ influencing non-motile organisms remains low most of the time (Figure 3-10 and Table 3-2). The
minimum radial distance, Ry, values associated with 1) maximhm design intake flows for CWIS 12A,
CWIS 12B, and CWIS 16A; 2) a mean depth of 24 ft; and 3) a mean ambient wind/t_idal-induced velocity
of 0.3 fps are 13 ft for CWIS 12A and 12B, and 24 ft for CWIS 16A. Consequently, inside the HZI line
defined by these conditions, the probability of hydraulically influencing non-motile organisms remains
high most of the time. Between these extremes, the probability of hydraulically influencing non—motile

organisms is moderate and variable depending‘primarily on tidal conditions.

‘An IRL/Big Mud Creek HZI was also estimated (Figure 3-11 and Table 3-3). The St. Lucie Plant HZI
within the IRL/Big Mud Creek has been calculated using the input values described below: '

1. Design intake flow conditions - maximum current design intake flow of 2,288.3 cfs;
2. A mean depth within the HZI in the IRL/Big Mud Creek at Ry, is 4 ft; and

3. Two ambient mean velocity conditions, which generate two HZI scenarios:
Vma = 0.1 fps (scenario 1), and '
Vima=0.3 fps (scenario' 2).
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Figure 3-11 illustrates the HZI estimated for an intake in Big Mud Creek. The location of the HZI
line within the IRL would have changed slightly with varying withdrawal amounts, tide levels, and
velocities, and therefore, would have varied with time (Figure 3-11). Because the magnitude of tidal
fluctuations in IRL is relatively small it is not expected to significantly affeét the HZI line. The
maximum radial distance, Ryz, value associated with 1) maximum design intake flow of 1,477 MGD
(2,288.3 cfs), 2) a mean depth of 4 ft, and 3) a mean émbient wind-/tidal-induced velocity of 0.1 fps,
is 1,818 ft. Consequently," outside the HZI Iiné defined by these conditions, the probability of
hydraulically influencing non-motile organisms remains low most of the time (Table 3-3 and
Figure 3-11). The minimum radial distance, Ryz, values associated with 1) maximum design intake
flow of 1,477 MGD (2,288.3 cfs), 2) a mean depth of 4 ft, and 3) a mean ambient wind/tidal-induced
velocity of 0.3 fps, is 606 ﬁ Conseciuently, inside the HZI line defined by these conditions, the
prdbability of hydraulically influencing ndn-motile organisms remains high most of the time.
Between these extremes, the probabiIity of hydraulically influencing non-motile organisms is

modefate and variable depending primarily on tidal conditions.

It should be noted that this calculation was made using the existing station intake flow rate; however,

- the flow rate for the calculation baseline would be larger (see Subsection 4.2.5).

3.5 'CO'OLING‘WATER SYSTEM DATA

The once-through cooling water leaves the cbﬁdensers' through a buried pipeline for 500 ft to the
discharge canal. Flow from both Units is combined in the discharge canal (Figures 3-3 and 3-4). The
canal is 200 ft wide and extends approximately 1,735 ft to a point 400 ft west of the shoreline. The
discharged water ‘s carried in two concrete pipes buried under the beach and ocean floor out to the

ocean dischargé structures, loc_ated 1,200 ft out from the shoreline.

- 3.6 REGULATORY REQUIREMENTS AND PERFORMANCE STANDARDS

NPDES Permit Number FL0002208 authorizes the operation of a “once-through cooling water
system” at the St. Lucie Plant. Under the laws and regulations that have been in effect, the CWIS at
St. Lucie have been found by the EPA to be BTAvand this determination has been upheld for each
issuance of the Water discharge permit. However, as an existing facility under the new 31‘6(b)
Phase II rule and since the St. Lucie Plant withdraws water for cooling purposes from the Atlantic
Ocean, it is required to meet the new numerical performance standards for both impingement

mortality and entrainment.
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4.0 EXISTING AND PROPOSED TECHNOLOGY, OPERATIONAL,
AND/OR RESTORATION MEASURES '

4.1 APPLICABLE PERFORMANCE STANDARDS

The St. Lucie Plant is required to demonstrate that it has or will reduce impingement mortality by 80
to 95 percent and entrainment by 60 to .90'percent from the calculation baseline. The definition of
calculation baseline “means an estimate of impingement mortality and entrainment that would occur
at your site assuming that the cooling system has been designed as a once-through system...” In the
preamble to the final rule [Federal Register (FR) Vol. 69, No. 131, pége 41595, July 9, 2004), EPA
states that the definition of the calculation baseline “recognizes and provides credit for any structural
or operational controls, including flow or velocity reductions, a facility has adopted that reduce

impingement mortality or entrainment.”

- The calculation baseline location for the St. Lucie Plant has been selected based upon the original
. design to locate the CWIS on the IRL (at Big Mud Creek). As providéd ih The Final Environmental
Statement for St. Lucie Rldnt Unit No. 1 (USAEC, 1973), “Iﬁdian River (Big Mud Créek) could be
u'sé:d as a source of cooling water for the Plant with discharge to the Atlantic Ocean. The Plant was

originally designed for such a system (see Figure XI-1 of USACE, 1973). However, the plan was

~altered prior to issuance of a construction permit because of possible adverse effects on the ecological

balance in the Indian River.”

42 EXISTING TECHNOLOGY, OPERATIONAL, AND/OR RESTORATION MEASURES

The St. Lucie Plant is subject to the CWA, Section 316(b) impingemeht mortality and entrainment -
. reduction performance standards. The regulations require that the location, design, construction
(technology and configuration) and ‘capacit‘y of the CWIS réﬂect BTA for minimizing impacts to
aquatic organisms. These measures -have been considered by FPL in thé past. and have '.been
incorporated in the design of the St. Lucie Plant. Consequently, FPL believes that it has already
implemented the measures necessary to comply with the new 316(b) BTA performanéé standards
[40 CFR 125.94(a)(2)]. | '
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4.2.1 TECHNOLOGY AND OPERATIONAL MEASURES
The implémented technologies and operational measures that will be documented in the CDS are as
follows: _
. Final design location of the CWIS in a lower impact area than the original design (calculatién o
baseline) location: .
o CWIS placemént 1,200 ft offshore in the Atlantic Ocean; and
o CWIS with mid-depth water withdrawal.
» Use of velocity caps.
. Reduction in source watér capacity (intake ‘ﬂow volumes).
» . Barrier nets: | |
o Fish capture and release program, and
o Turtle capture and release program.

o Protection and restoration.

4.2.2 LOCATION OF CWIS INTAKE _

One of the most effective methods for reducing both ifnpingement and entrainment is to 1'<.)cate the
Plant CWIS 1ntake in an area with low source aquatic organism densxty This has been done at the
St. Lucie Plant by locatmg the Plant’s mtakes in the Atlantic Ocean instead of Big Mud Creek/IRL
(USAEC, 1973). The Plant intakes are located 1,200 ft ‘offshore and at mid-depth within the water
lc;olumn. This ;lbcation minimizes the entrainment of aquatic organisms, as the mid-depth offshdre
' regions have limited ichthyoplankton densities (Applied Biology, Inc., 1982). Additionally, each
intake structuré has a velocity cap, and ihis technology has been demonstrated to significantly reduce
impingement/entrainment of Iérger aquatic -organisms into the CWIS aﬁd, thus, further reduces

potential impingement on the Plant screens.

The St. Lucie Plant (Unit 1) was originally designed to have its CWIS located off >the IRL in Big Mud
Creek.  The USAEC (1973) Final Environmental Statement stated that although locatmg the CWIS in
Big Mud Creek had some postulated environmental benefits, such as increased water circulation in
the IRL due to the probability of having substan’ually more entrainment and impingement of aquatic
organisms in the IRL, FPL selected a higher cost alternative and relocated the Plant’s primary CWIS
to an offshore locatlon in the Atlantic Ocean. The CWIS pipelines were constructed below the ocean
ﬂoor with intakes at a location 1,200 ft offshore. These ocean intakes were de51gned with velomty

caps to further minimize fish entramment and impingement.
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The Final Environmental Statement for St. Lucie Plant Unit No. 1 (USAEC, 1973) documents the fact
that once-through cooling with an intake in the IRL (Big Mud Creek) was the originally planned
location and configuration. This document also discussés the fact that the decision to move‘the intake
to the Atlantic Ocean was made to reduce entrainment.and damage to organisms (impingement), and
not for economic advantage (Section XI.A.4.f of USAEC, 1973).

Section 125.94(a)(2) of the final Section 316(b) Phase ‘II rule provides an alternative for establishing
BTA for minimizing adverse environmental impact. This section of the rule clearly defnonstrates
what EPA intended, and the rule is désigned to give credit for the existing design and construction
technologies that facilities may have implemented prior to promulgétionb of the final rule.
“You may demonstrate to the Director that your existing design and construction
technologies, operational measures, and/or restoration measures meet the performance
standards specified in paragraph (b) of this section and/or the restoration requirements in

paragraph (c) of this section.”

The intake location in the Atlantic Ocean is an integral part of the exisﬁng-des_ign and construction
technology that was used by FPL to achieve BTA by reducing adverse environmental impact. It is
clear from the above discussion that FPL’s St. Lucie Plant shoﬁld- receive credit for the previous.
environmentally beneficial decision to locate and construct the existing cooling water intakes in the

Atlantic Ocean, and not in the IRL, as originally proposed. -

In the context of the final 316(b) Phase II rule, the poténtial “credit” for the location of the CWIS
offshore in the Atlantic Ocean will be determined through the field sampling program by using the
IRL as the source waterbody for the ‘“calculation baseline” for the impingement and entrainment

‘reduction calculations. This is consistent with the approach EPA used in developing the Phase II rule.

The CDS will proVide a n;atched set of source water data for the IRL and for the Atlantic Ocean in
the vicinity of the St. Lucie Plant. The data sets will 'quantify aquatic resoufces within the IRL and
Atlantic Ocean: waterbodies and will be concurrent, with the same :sampling frequency, similar
replicatioﬁ, _similar field sampling methodologies (if possible), and similér levels of quality
éssurance/quality control (QA/QC) in order to provide an accurate data set from which to calculate
entrainment and impingement reduction credits. Entrainment and impingement reduction calculations

will be estimated by comparing the IRL and Atlantic Ocean densities and composition.
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Section 7.0 of this PIC presents a detailed samf)ling plan for Big Mud Creek/IRL and the Atlantic
~ Ocean in the vicinity of the Plant intakes. The IRL in the vicinity of the Plant would have been
.inﬂu_enced by Plant operations if the intake had been located in Big Mud Creek, this potential area of
iﬁﬂuence was described in Section 3.0 and Figure 3-11. Concurrently, the area in the vicinity of the
, offshore intakes in the Atlantic Ocean that is hydréulically influenced by the Plant will also be

- sampled.

4.2.3 MID-DEPTH OFFSHORE INTAKES

An additional benefit of the current technology is thé location of the intakes at mid-depth and
offshore, as opposed to near the surface and near the shore. Fish and shellfish eggs and larvae have
‘been shown to concentrate near the ocean surface, with lower densities at the depth of the CWIS
(Applied Biology, Iné., 1983). Therefore, it is anticipated that because of the current configuration,.

there is a reduced level of entrainment at mid-depth compared to an intake near the surface.

'42.4 VELOCITY CAP
Concurrent with the field biological sampling, a literature review of the efficacy of velocity caps in
reducing impingement will be evaluated using published literature and information from other plants.
that employ this technology. It is expectedvthat the reduced flow velocity and the change in flow
direction (from vertical to horizontal) cauéed by the vel(}city caps réduce the number of fish and
shellfish drawn into the intake structure. A body of literature exists for veloéity'caps documenting
their success in reducing impingement, and this literature will be discussed thoroughly in the CDS as
part of the BTA discussion. | '
( .

425 INTAKE FLOW REDUCTION AND TEMPERATURE CONSID_ERATIONS

The decision to locate_thé intake of the St. Lucie Plant in the Atlantic Ocean, in lieu of Big Mud
'Creek/IRL, provides for thé use of the cooler Atlantic Ocean waters as the Plant’s source water. This
allows the Plant to operate at a higher discharge delta-T with lesé cooling water use (reduced flow)
than would have been required if sgrface water was withdraWn from the warmer waters of Big Mud
Creek. This will also be evaluated further in the CDS to determine the potential reduction in
- impingement and entrainment that has occurred because of the reduced volume of water currently
used, relative to the volume of water that would have been required if Big Mud Creek was the source

water.
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4.2.6 £ BARRIER NETS

Barrier nets -are currently used in the intake canal as a mitigation device for the sea turtle return

program.

42,7 ENTRAPMENT IN THE INTAKE CANAL

FPL has implemented an ongoing fish tagging, capture, and release program in the intake canal as an
operational measure. This information will be used to evaluate the numbers and/or biomass of fish
and shellfish returned to the marine environrﬁent by current Plant operations. Based on initial review
of data from this capturé and release program, it appears to have a good success rate as demonstrated

by the percentage of fish tags returned.

43 SUMMARY

Figure 4-1 illustrates the compliance flow path for the FPL St. Lucie Plant. The objective of the field
~ biological program described in this PIC will be to demonstrate that the-previous actions/decisions
that reflected BTA when thé Plant was constructed, including the additional Unit .(Unit 2)
technologies (offshore intake and velocity caps), still meet BTA under the current Section 316(b) rulé
>language. In other words, the biological sampling program proposed is a Verification Monitoring
Program. | - ,
If verification monitoring does not show that the plant is meeting the perforrhance standards
applicable to the Plant, then this PIC can be revised to reflect the additional technblogies/ope_rational
measures and/or resto;ation measures that will be considered. The revised PIC would describe how

these measures will be evaluated and discuss the altemative(s) that will be used in the CDS.

4.4 EPA MODEL TECHNOLOGY

The EPA identified the applicable performance standard and what it considered “as the most
. appropriate compliance technology” for meeting the applicable performance standards for several
facilities in Appendix A of the final Section 316(b) rule. The EPA also provided cost data for what it
considered “as the most appropriate compliance technology” for meeting the applicable performance
standards for several facilities in Appendix A of the final rule. In the same appendix, some facilities
were identified with “N/A” in the assumed design intake flow 'column. For these facilities, the EPA
‘projected that they “would already meet otherwise applicable performance standards based on
existiﬁg technologies and measures” (FR, Volume 69, No. 131, July 9, 2004, Page 41646). EPA
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projected zero compliance costs for these facilities. Consequently, these facilities should use $0 as
their value for the costs considered by EPA for a like facility in establishing the applicable
performance standards” (ibid). For the St. Lucie Plant, the EPA projected “N/A” for the model |
technology and “$0” for the compliance cost. Therefore, it is presumed that the EPA projected that
the St. Lucie Plant “meets thé applicable performance standards based on existing technologies and

measures.”
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5.0 ECOLOGICAL STUDIES AND HISTORICAL IMPINGEMENT MORTALITY
AND ENTRAINMENT STUDIES

This section presents regional information for the IRL as well as studies conducted in the Atlantic

Ocean a;ld intake canal of the St. Lucie Plant.

51 INDIAN RIVER LAGOON SYSTEM .

The IRL system is part of the longest barrier island complex in the United States, occupying over
30 percent of Florida’s east coast. The IRL system is a narrow, tidally influenced estuarine lagoon
‘system extending approkimately 156 miles from the Ponce de Leon Inlet in Volusia County fo the
Jupiter Inlet in Palm Beach Countyv. The IRL system actually consists of three lagoons: the Mosquito
Lagoon, the Banana River, and the IRL. ' '

The width of the IRL varies from a few meters at New Smyrna Beach to over 5 miles north of

Titusville. The average depth of the IRL is approximately 5 ft, but dredged' areas of the Intracoastal
Waterway (ICW) may range. from 6 to 12 fi. Several low-gradient rivers, creeks, and canals

discharge into the IRL. The rivers and canals generally have locks that are opened or closed

depending on inland conditions. The salinity in the IRL varies, depending on rainfall, discharge from

the freshwatei' systems, ocean exchange, and evaporation. The average mean annual salinity in the
IRL is about 27 parts per thousand (ppt) (Gilmére et al., 1981). Hyper-saline conditions (up to

40 ppt) can occur in open waters of the lagoon during the dry season.. Major freshwater sources may

lower salinities considerably during the wet season at the location of entry into the IRL. For example, .

salinity levels have been observed to drop markedly (from 23 to 0.2 ppt) when the St. Lucie Canal

locks are opened (Gilmore et al., 1981). Water temperature within the lagoon is generally controlled

by air temperature. Water temperature affects fish distribution within the lagoon; with subtropical

and tropical fishes béing found toward the southern end of the system. Coquina, or “worm rock,”
formations are found on the shore of the IRL and on the ocean side of the barrier islands and provide

habitat for a variety of species.

5.2 REC_ENT STUDIES IN. THE VICINITY OF THE ST. LUCIE PLANT

Several institutions and agencies are currently conducting, or have conducted, ecological studies in
the vicinity of the St. Lucie Plant. The FFWCC’s Fisheries-Independent Monitoring Program has

sampled nuimerous sites along the lagoon shoreline in the vicinity of the St. Lucie Plant (Figure 5-1).
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The Fisheries Independent Monitering Program was initiated in 1985 to bmonitor the relative
abundance of fishery resources in Florida’s major estuafine,'coastal, and reef systems. Sampling
began in the southern IRL, from Vero Beach south to Jupiter Inlet in 1997. Shoreline locations are
sampled using a 183-meter (m) center-bag haul seine with 37.5—mi1]ifneter (mm) stretch mesh. Large
‘fish are the target of this study and generally only fish that are 100 mm or greater standard length are
.capture_d. In 2003, the Fisheries -Independent Monitoring Program captured 32,089 fish and
invertebrates. One hundred and seven (107) fish taxa and 4 invertebrate taxa were represented in the
192 samples collected. The most domi_nant speciee in the 2003 southern IRL collections were pinfish,

Irish pompano, white mullet, and Atlantic thread herring.

The Harbor Branch Oceanographic Institution (Harbor Branch) and the Smithsonian Marine Station
are both located in Ft. Pierce ahd have completed extensive research in the IRL. The Smithsonian
Marine Station specializes in studying the marine biodiversity and ecosystems of Florida, with a focus
on the IRL and offshore environments. The Smithsonian Marine Station has created an IRL Species
Inventory and a Field Guide to-the IRL. From 1971 to 1981, Harbor Branch (co-funded by FPL)
conducted over 2,000 collections in the IRL, its freshwater tributaries, and nearshore reefs in an effort
te qualitéti‘vely asses the estuarine and faunal diversity.  The results of tﬁese collections were
summarized in.F’ i_shes ‘of the Indian River Lagoon and Adjacent Waters (Gilmore et al., 1981). These
studies were primarily carried out to develop a list of fishes in IRL habitats, and this study provided
-regional descriptions and checklists of ﬁ'she_s in this region. The status of the fish pepulations or the

quality of the fish habitats in the IRL was not addressed.

53 SUMMARY OF HISTORICAL ECOLOGICAL STUDIES

Operational monitoring for Unit 1 and pre-operational monitoring for Unit 2 was designed to assess
aquétic impacts associated with the operation of the St. Lucie Plant, and was required by the Plant’s
NRC Environmental Protection Plan and the EPA NPDES permit. The ebjective of the regulatory
requiremehts; and of the studies, was to assess the effects of Plant construction and operation on the
- major biotic communities in the nearshore marine environment.’ These studies included water quality,
phytoplankton, zooplankton, aquatic macrophytes, periphyton, macroinvertebrates (shellﬁsh),‘ﬁsh,
and sea turtles. 'Menitoring commenced in 1976 coincident with Unit 1 startup; and monitoring was
no longer required after 1983, as it was demonstrated that Unit 1 operations Were not having a
substantial, persistent, or widespread effect on aquatic resources (Applied Biology, Inc., 1.984). Most

- studies were conducted prior to Unit 2 becoming operational. Pfesented below are brief summaries of
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the studies conducted from 1977 to 1983, and an evaluation of their relevance to the calculation

baseline.

5.3.1 - COMMERCIAL SHELLFISH IN THE NEARFIELD OF THE PLANT
Commercial shellfish populations were assessed using gill nets, trawls, and beach seines in the
" Atlantic Ocean. Offshore stations were positioned near the CWIS (velocity caps). Very small

numbers of shellfish were collected, and no spatial pattern could be discerned.. Thus, it was

concluded that thé nearshore area in the vicinity' of the St. Lucie Plant does not appear to provide ‘

suitable or preferred habitat for these shellfish species.

5.3.2 ASSESSMENT OF FISH THAT ARE POTENTIALLY IMPINGEABLE

Studies of regional fishes and fish eggs/larvae were conducted as part of the operational monitoring at

the St. Lucie Plant to assess potential impacts on recreational and commercial fisheries and to
evaluate potential monahty in local and migratory fish populations through entrainment and
1mpmgement of eggs and larvae. Compllatlon of fish records for the IRL and adjacent waters were

developed and published (Gilmore et al., 1981).

Operational studies for Unit 1 began in March 1976 and ended in 1983. The purpose of these fish
studies were to: _
1. Sample the intake screens;
>2 Sample the intake canal for juvenile and adult fi sh
3. Sample the intake canal and offshore habitats for fish eggs and larvae and
4

Sample at the beach and offshore locations for juvenile and adult ﬁsh

Paired plankton nets (Bongo nets) were used to collect ichthyoplankton; gill nets were used in the

intake canal; and ocean stations were sampled using beach seines, gill nets, and trawls. Samples were

collected in the intake canal and from offshore stations (additional samples were taken in the vicinity

of the discharge, and are not discussed or relevant to this PIC). Canal gill netting was conducted to

assess fish entrapment in the intake canal. Catch records by gear and station showed considerable

year-to-yeai' variation in the number of fish inhabiting nearshore waters adjacent to the

St. Lucie Plant. An overall analysis of the data showed no signiﬁcémt variations that could be
attributable to the Plant (Applied Biology, Inc., 1983). Notable species in the offshore catches
included Atlantic bumper, Spanish and king mackerels, bluefish, Atlantic croaker, spot, cobia,

weakfish, sheepshea_d, snobk, pigfish, pompano, jacks, menhaden, sardines, anchovies, and herring.
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Intake Screens Impingement Studies

Fish impingexflent studies were conducted from 1976 to 1978 twice weekly, over a 24-hour period

- divided into 8-hour samples.

In 1977, the predominant fishes collected were members of the grunt family and anchovy. The grunt
family comprised 50.3 percent of the total fish collected and 21.1 percent of the biomass. Jacks
accounted. for 4.7 percént -of the total fish impinged and 40.9 percent of the biomass. Anchovies

comprised 28 percent of the total number of fish collected and 3.1 percent of the l;iomass. Fish other |
than the above occurred in relatively low numbers. Based on the sample size in 1977, the
extrapo'lated'total fish impinged were 74,754 individuals and would have been 80,612 individuals if

the Plant was on-line for 365 days.

A total of 7,202 commercially important shellfish were impinged in 1977. Shrimp com'prised.
88.7 percent of the total number collected and 42.1 percent of tiie biomass. Blue cfabs accounted for
10.1 percent of the total number of shellfish impinged and 54.9 percent of the biomass. Based on the
sample size in 1977, the extrapolated total shrimp impinged was 22,1 10 and would have been 23,840
if the Plant was on-line er 365 days. .

The results of the 1978 impingement study showed the predominant ﬁshes were anchovies, jacks,
croaker, and mojarras. Anchovies,mac.le up to 18.2 percent of the total .number of ﬁshé\’s collected and
1.7 percent of the total biomass. Jacks accounted for 15 percent of the total number of fishes
collected and 20.7 percent of the Biomass. Croakers (drum) made up 14.5 percent of the total fishes
and 5 percent of the biomass and mojarras accounted for 12.5 percent. In 1978, the exfrapolated total
fish impinged: Were 27,385 individuals and would have been 33,696 individuals if the Plant was
- on-line for 365 days.. ' | |

A total of 8,539 shellfish of commercial importance were impinged during 1978. Shrimp made up
84.1 percent of the catch and 53.3 percént of the biomass, blue crabs méde up 15.6 percent and stone
crab and spiny lobster made up 0.3 percent of the total numbers impinged. Extrépolated shrimp
impingément'was 4,702 while the Plant was in operétion and would have been 31,200 individuals if
the Plant was on-ﬁne for 365 days. Blue crab impingement was 4,702 when the Plant was operating

and would have been 6;790 individuals if the Plant was on-line for 365 days.
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Canal Gill Nets _

Monthly gill net collections were taken at two stations in the intake canal to evaluate fish entrapped in
the intake canal. Both stations were located between A1A and the plant intake screens. The gill nets
were 61 m long by 3 m deep, and were constructed of 76-mm stretch mesh. At each station, a net was
set on the bottom, completely spanning the canal. Sampling was conducted over a continuous
24-hour period. After each 24-hour period, the specirr\lenS were removed from the nets and identified

by species, counted, measured, and weighed.

© According to Applied Biology, Inc, (1983), the intake canal gill netting data showed that fish were
not accumulating there. The average catch rate over the 8-year program ranged frdm 3.5to0 12.5 fish
per 30 m of net per day (Figure 5-2). For all fishes collected during the 8 years combined, grunts
accounted for about 20 percent of the gill net catch; followed by snapper, jacks, porgies, and drum at
12 to 13 percent; and catfish, mullet, and searobin at 4 to 6 percent (Figure 5-3). These fish are all
common in the nearshore habitats off of Hutchinson Island. In contrast to the number of fish
collected during the ocean studies in the vicinity of the intakes, the number of fish entrapped in the

intake canal was low.

This low entrapment was attributed primarily to the velocity caps at the ocean intakes. These
appearedvto be effective in enabling fish to avoid being drawn into the intake pipes. Se.veral of the
fishes collected in the intake canal, such as snappers, sheepshead, drum, and 'mﬁllet, were species of
sport and commercial importance. However, the loss of these fishes to sﬁort or comm:@rcial interests
was negligible éonsidering the low numbers encountered. It is particularly noteworthy that the
‘important migratory fishes usually avoid entrapment; only 15 mackerel and 37 bluefish were

collected in the intake canal during the 8-year study (Applied Biology, Inc., 1983).

Ocean Cill Nets v

Six ocean gill net stations were located near the offshore intake and discharge (Stations 0 through 5in
Figure 5-4; Station 0 was the control). An additional station 2 kilometérs (km) offshore was also
sampled. Ocean gill net sampling was conducted once per month from April to September, and twice
per month from October through March. The »incre'c;sed sampling frequency in the late fall and winter
months coincided with the expected increased abundance of the important migratdry fishes in the
area. The ocean gill net was 183 m long by 3.7 m deep, and had 5 mesh sizes sewn end to end (64,

74, 84, 97, and 117 mm). The net was set on the bottom of the water column, perpendicular to shore,
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and fished for 30 minutes at each station. The specimens were removed from the nets and identified

as to species, counted, measured, and weighed.

According to Applied Biology, Inc. (1983) the number of fish collected during ocean gill netting
varied considerably over the 8-year study period. The catch per unit effort ranged from 8 to 94 fish
per net set at the two stations sampled during all study years. The combined number of fish collected
per year in ‘the offshore gill nets ranged from 874 to 1,610 fish per yéar (1977 to 1981); larger
numbers were collected in 1982 and 1983 (4,152 and 5,598) as the number of net sets almost doubled
based on a bscope of work change. These data include all the stations near the offshore intake and
discharge. Migratory fish species of sport and commercial value found during the ocean gill netting
were Spanish mackerel, king rhackerel, and bluefish. In 1983, bluefish and Spanish mackerel were

abundant species collected in the ocean gill nets, but were not collected in the intake canal gill nets.

Differences among years are attributable to natural annual variations in fish abundance and to the
chance occurrence of the highly motile, often migratory, fish encountered. The taxa of fish making
up the catch each year also has fluctuated over the years. These variations are also attributed to
chance occurrence and natural fluctuations. These studies concluded that fish remained in the area
for only part of the year. This had particularly importént implications for migratory species suchsas
Spanish mackerel, because it showed that the Plant structures are not important attractants to these
species, they are not entrapped in significant numbers, and their natural ﬁiigratory movements do not,

" appear to be affected (Applied Biology, Inc., 1983).

Ocean Trawls

Monthly traw! samples were taken ét six stations (Stations 0 through 5, Figure 5-5) through May
1‘982 (this regulatory requirement was discontinued at that time). One 15-minute tow was made at
eacﬁ station with a 4.9-m semi-balloon trawl of 12.7-mm stretch mesh in the bag, and 6.4-mm stretch
‘mesh in the cod end. Towing speed was 2 to 3 knots. To reduce net avoidance by the fish, all
traw]ing was conducted at night. Fish collected by trawling were analyzed in the same manner as the
gill net samples. Macroinvertebrates were also collected in the trawls and treated similarly (Applied
Biology, Inc., 1982). '

The number of fish collected by trawling at the different stations varied considerably over the 7 years

of monitoring. However, for the 7 years combined, the most fish were collected near the Plant

discharge.. The percentage composition, or relative abundance, of taxa collected during trawling
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varied between the baseline studies and subsequent environmental monitoring, including variation
- within each study year. These differences were attributed to natural yearly variations in fish
population composition, the chance occurrence of schooling fishes, and variations in the total sample

sizes. No consistent trend was apparent for any particular taxon over the years.

Beach Seines , :

Beach seihing was conducted monthly at three stations (Stations 6 through 8, Figure 5-5) through
May 1982 (this regulatory requirement was discontinued at that time). These stations were located_at
the shoreline near the intake, discharge, and north of the discharge. The seine was 30.5 m long by
1.8 m deep with a stretch mesh size of 25 mm. It was heavily welghted at the bottom and had extra
flotation along the top to maintain a hangmg position under surf conditions. The net was carried out
toa depth of appr0x1mately 1.2 m, deployed parallel to the shore, and pulled onto the beach with the

‘ends perpendicular to the shore. 'Three replicate seine hauls were made at each statlon during each

» samphng period. Fish collected by seining were analyzed by the same methods descrlbed for gill nets.

(Applied Biology, Inc., 1982).

Ichthyoplankton _
Ichthyoplankton was sampled twice a month during the daytime at six ocean stations corresponding

N .
. with the ocean trawl stations (Stations 0 through 5), and at one additional ocean station near the

~ offshore ocean intake (not shown in Figure 5-5). One station in the intake canal (Station 11) and one

station in the discharge canal (Station 12) were also sampled (Figure 5-5). Ichthyoplankton sampling

was discontinued after May 1982. Samples were collected twice a month duringA the daytime using

‘paired 20-centimeter (cm), 505-micron (p) bongo nets. At Stations 0 through 5, nets were towed just
below the surface at 3.5 and 4.0 knots for 15 minutes. Mid-depth samples were taken at the station
neXt to the offshore intake in the same manner in order to sample ichthyoplankton being entrained
into the CWIS. At the intake and discharge canal stations, 15-minute step-oblique tows were taken to
sample the canal ichthyoplankton populations drawn in from the ocean waters, and circulated through

the plant.

Ichthyoplankton retained in the cod-end collecting bucket were washed into jars, preserved in

5-percent formalin, and sent to the lab for taxonomic analysis:. Eggs were counted and their diameters
measured. Eggs were not identified to taxon due to lack of taxonomic keys. Larval fish were

identified to the lowest practicable taxon, counted, and their total length measured to the nearest tenth
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of a millimeter. Ichthyoplankton densities were expressed as the number of eggs or fish larvae per

cubic meter.

Ocean Stations _ »

Fish eggs and larvae were found year-round during each study year, and maximum densities typically
occurred during the spring and summer. Most of the larvae were herring.and anchovies. Thus, most
of the eggs were likely the saine'species. Blennies, gobies,v mojarras, drums, and jacks were also
common ﬁshA species. Mackerel'larvae were found occasionally, while bluefish. larvae were not

found. The 8-year study concluded that the composition of larval populations in the Vié_inity of the

- St.Lucie Plant have not changed appreciably over the period sampled.  Differences in

ichthyoplankton densities among ocean stations were attributed to station locations relative to the

 distance from the shore and natural year-to-year and seasonal variations. The ichthyoplankton data

collected suggested cyclic variations in f_he offshore ichthyoplankton populations (Applied Biology,
Inc., 1982). ' '

Intake Stations E » — * .

In general, eggs and laryél densities were lower in the discharge canal than in the intake canal from

_1977. to 1981, reflecting egg and larval mortality from passage through the condensers. .Mean

densities of éggs and larvae in the intake canal were lower than the mean densities found in the ocean

during 1>977 td 1981. The Applied Biology, Inc. (1982) repoﬁ Stated that two factors may explain thé

lower concentration of eggs and larvae in the ihtake canal as compared to surface densities found at

ocean stations. First, the intake pipe draws cooling water from a lower depth where eggs and larvae
are not as abundant as in surface areas; and, secondly, mortality may be occurring from mechanical

damage or predation during passage through the pipe or intake canal.

Statistical analysis showed that the Ihid-depth ocean intéke station (closest to the veloéity caps) had
IQWer ichthyqplankton densities than near the ocean surface; and it was also documented that most of
the larval fish collected from the intake canal were damaged. The amount of ichthyoplankton
entrained was calculated to be a very small portion of the ichthyoplankton population occurring near
the St. Lucie Plant and, therefore, not considered of signiﬁcéht environmental concern. The |

ichthydplankton sampling requirement was discontinued in 1982.
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53.3 SUMMARY

In summary, these studies concluded that fish and shellfish were not accumulating in the intake canal,

the number entrapped in the intake canal was low (relative to ocean densities), and very few sport or

commercial fish were entrapped. The 8 years of biological study also concluded that the St. Lucie

~ Plant was not affecting ichthyoplankton numbers in the vicinity of ‘the Plant, and the number

entrained into the intake canal was a very small portion of the population occurring in the offshore
environment near the Plant. Tmpingement sampling at the screens and entrainment behind the screens

has not been conducted at the Plant.

5.4 APPLICABILITY TO THE CALCULATION BASELINE

The regional and historical information will be used to the greatest extent possible to provide
information regarding trends and populations in the vicinity of the Plant. This information has been
considered in the development of the biological field sampling plan included in this PIC.

Based upon the above information the applicability of the historical data for use in calculating the

baseline is limited. The data was collected when only Unit 1 was in operation and does not reflect

current operating conditions. New data will be required to determine the_ calculation baseline for the

Plant and to verify compliance with the applicable performance standards.

’

5.5 SEA TURTLE PROGRAM

The FPL St. Lucie Plant conducts sea turtle protection activities in order to remain in compliance with

state and federal laws and permits (FPL, 2003). These activities include nesting surveys, intake canal

mor‘ﬁtoring and turtle relocation, paﬁicipation in the Sea Turtle Stranding and Salvage Network

(STSSN), and conducting public service turtle wajks during the nesting season.

FPL beg?_m conducting nesting surveys in 1971. Surveys were conducted in odd years between 1971

and 1979, and annually after 1979. Loggerhead, leatherback, and gre'en' sea turtles are known. to nest

on Hutchinson Island. Data indicates that plant operation, exclusive of nighttime intake/discharge

construction, has not had an apparent effect on nesting levels. Likewise, there is no indication that
the plant has affected terhporal nesting patterns. Nesting usilally begins on Hutchinson Island
between mid-April and early May.and ends by mid-September; however, data indicates that
temperature affects temi)ora] nesting patterns. There is a general trend toWard an increase in the

number of nesting females since 1971.
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Several devices have been installed at the Plant that limit the passage of turtles thr(_)ljgh the intake
canal. In 1978, a barrier net was erected in the intake canal east-of A1A to confine entrapped turtles-
to the easternmost section of the canal where capture techniques are the most effective. Another net
was completed in 1986. This net constrains turtles not confined by. the A1A barrier net. A small
mesh barrier net was erected east of the A1A barrier net in 1996 in an effort to better constrain the
large numbers of small green turtles encountered in the intake canal. The intake canal was dre‘dged to
reduce velocities and a new barrier net was erected in 2002. The new net was designed with stronger
mesh and more reinforcements so that it can withstand the events that caused the design failure of the

old barrier net. The new barrier net is considered effective, since 99.6 percent of all turtles entrapped

" in the canal in 2003 were captured east of the A1A bridge.

Sea turtles entrapped in the intake canal are removed using tangle nets (daytime only), dip nets, and
diver-assisted ha_n_d capture. All sea turtles removed from the canal are identified, weighed, tagged,
photographed, and checked for condition. Healthy sea turtles are returned to the ocean the same day

of capture. Sick or injured sea turtles may be held for observation or transpgrted to an approved

rehabilitation facility. The FFWCC is contacted and provides disposition instructions. to FPL for all

dead sea turtles.

During the years of 1976 through 2003, 5,372 loggerheads, 3,975 green, 28 leatherbacks, 38 Kemp’s
ridleys, and 39 hawksbills were captured at the St. Lucie plant. Of these, 1,556 were recaptures. .

" Annual capture totals range from 33 in 1976 (a partial year of opé;ation and monitoring) to 944 in.

2003. Approximately 97 percent of all sea turtles entrapped in the canal were captured alive and
returned to the ocean. Mortality rates for captured turtles have declined since 1976. The mortality

rate has been less than 1 percent since 1990. .

. Historically, loggerheads are the most abundant sea turtle species in the intake canal. Recent data

‘show a trend of increase in capture for loggerheads and green sea turtles. This increase has been

attributed to the natural variations on the occurrence of sea turtles in the vicinity of the Plant.

In 1999, FPL exceeded the anticipated annual incidental take limit set by the .National Ma\rihe '
Fisheries Service (NMFS) in the 1997 Biological Opinion (NRC, 1997). Reinitiatién’ of consultation
under thé Endangere'd Species Act (ESA) was required. - A new Biological Opinion was issued in
2001 (NRC, 2001) that stated FPL will exceed their take limnits for a calendar year if:

e More than 1,000 sea turtles are captured; or
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. More than 1 percent of the total number of loggerhead and green sea turtles captured are
injured or killed causal to plant operations; or V
. More than two Kemp’s ridley sea turtles are injured or killed causal to plant operations; or

. Any hawksbill or leatherback sea turtles are injured or killed causal to plant operations.

" Reinitiation of the ESA Section 7 consultation will be required if any of these events, or the éveni
cited below, occur: |

. In rare instances where dredging may be required east of the 5-inch barrier net, FPL will

- contact NMFS and initiate a consultation on the particular project, in conjunction with the

NRC or COE.
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6.0 AGENCY CONSULTATIONS

6.1 NATIONAL MARINE FISHERIES SERVICE CONSULTATIONS

6.1.1 FEBRUARY 7, 1997 BIOLOGICAL OPINION

The National Marine Fisheries Service (NMFS) previously issued a Biological Opinion on
February 7, 1997 on the St. Lucie Plant Units 1 and 2. NMFS concluded that the cbntinued operation
of the St. Lucie Plant Units 1 and 2 was not likely to jeopardize the continued existence of species
listed in the opinion under their jurisdiction. However, the Opinion concluded. that operation of the
St. Lucie Plant Units 1 and 2 may adversely affect these species. Therefore, NMFS developed an
Incidental Take Statement, which includes terms and conditions necessary to monitor and minimize
the lethal take of sea turtles at the St. Lucie Plant. In order for the NRC to fulfill its responsibility
under Section 7 of the ESA, as detailed in 50 CFR Part 402, NMFS requested ‘that FPL. propose
appropriate changes to the Enviromﬁental Protection Plan (EPP), within 60 days of the receipt of th_é
Opinion. The changes to the EPP needed to reference the Incidental Take Statement included in fhe
Biologiéal Opinion and provide reasonable and prudent measures as detailed in the‘inci_dental Také

Statement.

The following listed species were under the jurisdiction of NMFS, and were expécted 1o occur in the

nearshore or inshore waters of Florida’s Atlantic Coast, and may be affected by the Plant activities.

Endang_ ered

Northern right whale Eubalaena glacialis
Leatherback sea turtle Dermochelys coriacea
Kemp’s ridley sea turtle Lepidochelys kempii

, Gfeen_sea turtle Chelonia mydas

-‘Hawksbill sea turtle

Threatened
Loggerhead sea turtle

Threatened, Proposed

Johnson’s seagrass

Eretmochelys imbricate

- Caretta caretta

Halophila johnsonii
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Species Not Likely to Be Affected

It was stated in the Opinion that right whales and Johnson’s seagrass were not likely to be adversely

- affected by the continued operation of the CWIS at the St. Lucie Plant.

Assessment of Impact
Between 1976 and 1995, 4,]32 sea turtles have become entrapped at the St. Lucie intake canal,

178 died, for a total mortality rate of 4.3 percent. . Loggerheads were the species most involved over
~ this period, although green turtles have been the dominant species since 1993. Low rates of sea turtle
drownmg in capture nets were reported by FPL for the St. Lucie Plant capture and release program
. during the 1976 to 1995 period. Since the capture and release program began, mortality rates of
0.3 percent for loggerheads and 1.1 percent for green turtles were recorded. NMFS stated that the
1nstallat10n of the new barrier net with a 5 inch- square mesh was expected to reduce the impacts of
entrapment in the intake canal.- This mesh size was selected based on the observed carapace widths of
greenturtles removed from the canal during the first half of 1995. NMFS concluded that intake
mortalities should approach zero with the new oarrier net installed. NMFS stated that the mortality
rate of entrztpped turtles had decreased from 1990 to 1995 due to the incremental improvements in the
turtle program executed at FPL, including the construction of barrier nets, improved monitoring, and:

" fine-tuning of capture methods.

FPL also addressed the possible impact of Téprogge condenser cleaning system sponge ‘balls by
instituting an operational procedure to prevent sponge ball release into the aquatic environment,
| NMFS concluded that no impacts from the Taprogge system were anticipated. Regarding sea turtles’
'entrapment NMFS concluded that future lethal impacts to green and loggerhead turtles are not
expected to exceed greatly the 1-percent mortality rate observed since 1990. It also stated that no
leatherback, Kemp’s ridley, or hawksbill mortalities had occurred in the previous 6 years at the
- St. Lucie Plant Therefore, a very low level of impact not likely to exceed 1 individual per year was

possxble for thls species.

Conclusion _

NMFS concluded that continued operation of the circulating water system at the St. Lucie Plant was
likely to result in adverse effects on loggerhead, green, and to a lesser extent Kemp s r1dley, -
‘hawksbill, and leatherback turtles. However NMFS believes that the level of i 1mpact is not likely to

jeopardize the continued existence.of any sea turtle spe01es
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. Reinitiation of Consultation

NMEFS stated that reinitiation of formal consultation would be required if:

1. The amount or extent of taking specified in the Incidental Take Statement is exceeded;

2. New information reveals effects of the action that may affect listed species or critical
habitat (when designated) in a manner or to an extent not previously considered;

3. The identified action is subsequeﬁtly modified in a manner that causes an effect to listed
species or critical habitat that was not previously considered in the Biological Opinion; or

4. Anew species is listed or critical habitat designated that may be affected by the identified

action.

This consultation correspondence, Biological Opinion, and Incidental Take Statement are included as

Appendix B.

6.1.2 MAY 4,2001 BIOLOGICAL OPINION

This Biological Opinion was a reinitiation of conéultation' subsequent to the February 7, 1997 .

Opinion. The NRC formally requested reinitiation on November 30, 1999, after the St. Lucie Plant

' : exceeded the NMFS’ anticipated incidentél take of three green turtles per year established in the
‘ Incidental Take Statement of the 1997 Opinion. The 2001 Opinion considered new information about
+ turtle interactions with the plant submitted by FPL ill’l a March 2000 report entitled “Physical and
Ecological Factors Influencing Sea Turfle Entrainment Levels at the St. Lucie Nuclear Power Plant:

1976 — 1998” (Ecological Associates, Inc., 2000).. The May 4, 2001 Opinion states NMFS’ behef :

‘that the continued operation of the circulating seawater cooling system at the St. Lucie Plant is not

likely to jeopardize the continued existence of the five species of sea turtle found at St. Lucie.

However, it revises the Incidental Take Statement and modifies some of the Terms and Conditions of

the previous Opinion.

The complete Biological Opinion and new Incidental Take Statement are included in Appendix B.

The following is a summary of the major change.

Amount or Extent of Antlclpated Take
NMEFS stated that the lethal take levels are based on historical observed lethal takes, but prov1de for

increased total numbers of lethal takmgs as entrapment levels increase.

°
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Based on stranding records and historical data, five species of sea turtles are known to occur in the
vicinity of the St. Lucie Plant. Available information, at the time of the Biological Opinion, on the
relationship between sea turtle capture and mortality and the St. Lucie Plant’s circulating seawater
oooling system indicated that injury or death of sea turtles is likely to occur from entrapment in the
system’s intake canal. In recent years (prior to'2001_) turtle entrapment increased, especially green
sea turtles, and it was considered likely that it would continue to increase, as the green turtle
population, and other species’ populations continue to increase and recover. Therefore, pursuant to

Section 7(b) of the ESA, NMFS anticipated an annual incidental capture of up to 1,000 turtles, in any

combination of the five species found near the St. Lucie Plant. NMFS anticipated 1 percent of the -

. N\
total number of green and Ioggerhcad turtles (combined) captured will be injured or killed each year
over the next 10 years ds the result of incidental capture. NMFS also anticipated two Kemp’s ridley
turtles would be killed each year and one hawksbill or leatherback will be injured or killed every

2 years for the next 10 years also as a result of this incidental capture.

If the actual incidental captures, injuries, or mortalities meet or exceed this level, NRC must

1mmed1ately request re1n1t1at10n of formal consultatlon

FPL’s Sea Turtle Refuge Annual Operating Report (2003) was summarized in Section 3.0 of this
report.

| 6.1.3 FEBRUARY 17,2005 CONSULTATION
This consultation was in response to a February 11, 2005 emaxl to the NMFS regarding the proposed
dredging activities at the St. Lucie Plant intake canal. This request is pursuant to Section 7(a)(2) of

the ESA on the. proposed dredging activities east of the 5-inch barrier net, which were necessitated

due to sediment build up caused by the multiple hurricanes in 2004. FPL provided documentation on

the project and its potential effects via email on January 12, and February 8 and 11, 2005. - The
consultation re_c_eived from NMFS on February 17, 2005, states that NMFS concluded that sea turtles
entering the canal east of the 5-inch barrier net would be unlikely to be entrained in the cutter head
that was modified with a 6-inch rebar-caged grid around 1t This" consultation required a full-time
permitted biologist acting as a turtle observer monitoring the drodging operations to ensure that turtles
. were not in the vicinity. of the dredge head. As the result of this consultation, the COE issued a
permit modification on February 21, 2005 requiring the following; -

| 1. “The permittee shall modify the cutterhead to protect sea turtles while, performmg all

maintenance dredging east of the 5-inch mesh turtle barrier net in the intake canal.
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Specifically, the permittee shall cage the cutterhead by welding rebar over the‘h.ead to

_ prevent any object larger than 6 inches wide from entering the suction pipe. The cutterhead

will be slowly lowered into the water, and the cutterhead rotation and s‘uction\ Will not be .

turned on until the dredge head is in the sediment, and then it will be turned on at idle
speed.

2. A permitted sea turtle biologist shall be present during all dredging east of the 5-inch mesﬁ_

barrier net ih order to serve as a lookout to .ensure the procedures in special condiﬁon

number 1 above are followed.”

N

62 AGENCY CONTACTS

FPL is not currently involved in any other consultations with federal, state, or other agencies;
however, the following agencies will be contacted in order to coordinaté sampling and field activities
and acquire the referenced permits and licenses (as needed) to support the field sampling effort: -

) F. lorida Fi ish and Wildlife Conservation Commission (FFWCC)

The scientific, educational, and exhibitional collection of | marine species is
‘authorized by the FFWCC under a Scientific R;esearCh Special Activity License |
(SRSAL). The FFWCC has the authority to regulate freshwater and marine species
~ within the waters of the State of Florida. - '
e United States Fish and Wildlife Service (USFWS)
- The USFWS issues the Native Endangered and Threatened Species Scientific

Purposes Permit which allows for the “take” of threatened and/or endangered
species. ' '

*  National Marine Fi isheries Service (NMFS)

The NMFS issues a Scientific Purpose Permit for scientific research purposes or to -
enhance the pfopagation or survival of species listed as threatened or endangered
species. The NMFS .regulatory authority extends only to threatened and

‘endangered marine and anadromous fish species.
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7.0 IMPINGEMENT AND ENTRAINMENT VERIFICATION SAMPLING PLAN

The objective of this field sampling plan is to demonstrate that the 'design, technology, and
operational measures already implemented for the St. Lucie Plant, including relocation of the
- St. Lucie Plant CWIS from the IRL (Big Mud Creek), as proposed in the original Plant design, to the
marine offshore environment (Atlantic Ocean), and the use of velocity caps at the three intakes,
currently meet the national performance standards (for BTA) as spe01ﬁed in 40 CFR 125. 94(b).
Based on the data developed through the execution of this field sampling plan, compliance with
Section 316(b) performance standards will be determined. The relocation of the Plant’s intake from a
productive estuarine environment such as the IRL, to an offshore marine location, along with the
51gmﬁcant reduction in coolmg water flow that resulted by increasing the delta-T, is expected to have

significantly decreased the intake’s impact to the estuarine environment (Applied Biology, Inc.; 1982,

1983). Furthermore, the use of velocity caps at all intakes should further reduce fish impingement. .

'Velocity caps convert vertical water flow into horizontal flow at the entrance to the intakes. Velocity
cap technology works on the premise that fish can avoid rapid chéngés_ in horizontal water flow, but
are less able to detect and avoid vertical velocity vectors. Velocity caps have been installed at many
offshore intakes and have been successful in minimizing impingemeht. The mid-depth location of the
intakes (velocity caps) ‘have reduced entrainment at the Plant due to the documented lower

ichthyoplankton densities at mid-depth as compared to the ocean surface.

This 'ﬁeld sampling plan has been developed to verify compliance with the Section 316(b) rule
performance standards for 1mp1ngement and entrainment. Fish, shellfish, and ichthyoplankton
sampling will be conducted in these two aquatic ecosystems to compare a surface shoreline intake in
the IRL (calculation baseline) and the current Atlantic Ocean offshore CWIS location at mid-depth
-using velocity caps. The field sampling program will quaﬁtify the fish and shellfish that were likely
to be impinged and entrained if the intake had been located in the IRL and compare these data to fish
and shellfish that are likely or currently impinged and entrained from the marine environment by the
St. Lucie Plant. Collected data will be used to evaluate abundanée, temporal trends, and potential
susceptibility to impingement and entrainm_ent. As data is collected and analyzed, the field sampling

plan may be revisited and revised to continue to meet the study objectives.

To the extent that this field sampling plan demonstrates, in accordance with 40 CFR 125.94(2)(2),

that the St. Lucie Plant is already in compliance with the national performance standards specified in

Golder Associates




~ May 2005 -37- . 0437645/4/4.2/FPL/St. Lucie PIC.doc

40 CFR 125. 94(b), the biological results will be applied to the Verification Monitoring Plan specified
by 40 CFR 125.95(b)(7). '

7.1 FIELD SAMPLING PLAN

- The sampling plan is required for any new field studies that are proposed to be conducted for
compliance with Section 316(b) to ensure that there is sufficient data to develop a scientifically valid -
estimate of impingement mortality and entrainment. The sampling plan is a required compénent of
the PIC. The sampling plan must document all methods and QA/QC procedures for sampling and
data analysis. The sampling and data analysis methods proposed must be appropriate for a
quantifative survey and include consideration of the methods used in other studies performed in the
source waterbody. The sampling plan must include a description of the study area, including the area
of influence of the CWIS and taxonomic identification of the sampled or evaluated biological

assemblages (including all life stages of fish and shellfish).

The 316(b) rule allows the use of various metrics [i.e.,I representative species (RS) or all species, and
-total count for fish and shellfish or total biomass] to characterize impingement mortality and
entrainment and measure success in meeting the performance standards. The metric to be applied to
the. data collected through this sampling program will remain undefined in order to provide lmaximum»
flexibility during the preliminary data collection effort (i.e., data will be collected to allow the use of
the most a_ppropriate metric). The metric(s) that will ultimately be used to characterize impingement
mortality and entrainment will be the one(s) that provides the least data variability and uncertainty,
and will._be used to demonstrate compliance with the performance standards. This will be particularly
important when comparing the calculation baseline data to the verification monitoring data to

demonstrate compliance with the performance standards.

Based on previous studies at the St. Lucie Plant, fish most likely to be susceptible to impingement are
grunts, snapper, porgies, jacks, and drums (Applied Biology, Inc., 1983). Bottom and mid-depth
trawling will be conducted to evaluate fish and shellfish that could be drawn into the CWIS both in
the IRL and the Atlantic Ocean. The fish most likely to‘bé susceptible to entrainment were herring
and anchovies. Entrainment will be evaluéted using plankton tows in the IRL and collection of

entrained organisms at the entrance to the intake canal (at the headwall).
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Currently, sampling at the intake screens for either impingement or entrainment is not planned
because the residence time of organisms in the intake canal can be variable depending on many
factors including species, life stage, organisms’ condition, and Plant bperations. It \'Nould'be'difﬁcultv ,
to correlate the levels of impingement and entrainment at the screens to the source waters and it |
probably has little value since'the primary objective is to compare the IRL as the calculation baseline

and the Atlantic Ocean for current operating conditions.
Prior to the m1t1at10n of the field biological sampling descrrbed in this section, a ﬁeld reconnalssance

samplmg event will be conducted to determine the final station locations and most approprxate ﬁe]d

gear to most effectlvely sample target populations given specific local condmons

7.2 IMPINGEMENT SAMPLING PLAN

The typical objeetive .of screen impingement sampling is to estimate the number, taxonomic
composition, and biqmass of fish and shellfish impinged on the intake screerls. Due to the CWIS
configuration, with offshore intakes, an intake canal, the large size of the intake canai, and the
relatively long residence time of larger fish and shellfish in the intake. canal the numbers of many fish
spec1es found impinged at the screens are not representative of what is being pulled into the CWIS.
Therefore nearfield studies will be conducted in the Atlantic Ocean in the v1c1mty of the velocity
caps, to quantify the types-and number of ﬁsh that could be susceptlble to the CWIS. Furthermore,
similar sampling will be conducted in the IRL to compare the offshore data to the “calculation

- baseline.”

7.2.1 NEARFIELD TRAWL SAMPLING PLAN

“To understand blologlcal variability as it relates to Plant 1mp1ngement nearfield studies will be
conducted in the IRL/Big Mud Creek (F igure 7-1) and in the vicinity of the velocrty caps (Atlantlc
Ocean) (Figure 7-2). Nearfield sampling will be conducted every other week to characterize
impingeable size fish and shellfish. Samplingis currently expected to begin in 2005. |

72.2 SAMPLING FREQUENCY AND METHODOLOGY

Three stations in the IRL/Big Mud Creek and three stations in the Atia.ntic Ocean Will be sampled
every other week during the day and at night (Table 7-1). Trawl sampling will be conducted using a
~ trawl of the appropriate dirnension, such as a 4.9-m semi-balloon otter trawl with 12.7-mm mesh in

the bag and 6.4-mm mesh in the cod-end. The traning gear will be equipped with a flow meter to
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measure the volume filtered during each sample. For ocean sampling, the traw] will be released from
a fnoving boat ‘and oﬁe sample will be collected as the trawl is dragged along the bottom, and a
second sample will be collected at mid-dépth.' For IRL sampling, the trawl will be dragged at the
bottom only, due to the shallow nature of the estuary. During the reconnaissance study, mid-depth
sampling in the deeper areas of Big Mud Creek will be evaluated. One trawl pull will be conducted
per ocean station depth; and one trawl‘pu]] will be conducted per IRL station. Sampling will be

conducted during the day and at night.

In summary, sampling will be conducted:
° At three staﬁons in the IRL and at three stations in the Atlantic Ocean;
‘e During the day and at night; _
. Bottom and mid-depth trawls will be collected at each ocean station;
. Bottom trawls will be collected af each IRL station and mid-rde'pth trawls will be evaluated
during the reconnaissance trip; ‘
e - Six trawl samples will be collected from. the IRL and 12 trawl'sa_mples from the Atlantic
Ocean during_eé(.:h.sampling event (Tablé 7-1); and -

e . The sampling events will be conducted every other week.

The proposed station locations in the IRL and in the Atlantic Ocean are shown in Figufes 7-1 and 7-2
and ‘are described in Table 7-1. Exact locations will be determined during the field reconnaissance

effort. All locations will be identified using Geographical Positioning System (GPS).

In the ﬁeld,' fish and sheliﬁsh will be identified to :thé loWest précticab]e taxonomic level, sorted
_(typically by species), and enumerated. If there are distinct ‘size_groups of a particular species, then
each size group will be treated as a separate age class. The batch weight (gram or kilogram, '
depending on the number) will be obtained for each species (or size group). Up to 50 organisms per
'Aspécies or size group will be individually measured for length v(total length, mm) and" weight. For
sample sizes greater than 50, up to 50 organisms of each species that are representative of the size
distribution in the sample will be selected fof measurement. At timés of the year when samples
contain excessive numbers of organisms, a random splitter (such as a 2-cell Motdda Box splitter) will
be used to obtain an appropriate subsample that can be analyzed Within a 1- to 2-hour period. -
All data will be recorded on the field data sheets. Fish and shellfish that could not be identified in the

field will be placed in a sample jar, preserved with 10-percent formalin, and taken to the laboratory
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for identification. If necessary, fish and shellfish specimens will be sent to a recoénized expert for
identification confirmation. A voucher collection of each species.collected will be maintained for

identification confirmation.

For each trawl sample collected, the following information Will be obtained, recorded on field 8ata
sheets, and transferred to the St. Lucie 316(b)-Data Mahagement System (DMS):

. Fish and shellfish taxonomic.identiﬁcations, numbers, measurements and observations;

‘. Date and time at initiation and completion of the éampling event; '

. Speed, duration, start and end locétion, and distance traveled;’

¢ - Field equipment used; | |

. Tidal stage;

. Names of field staff; and ‘ _

. Water temperature, dissolved oxygen, salinity, conductivity, and pH will be measured and

recorded at the beginning and end of each sampling period.

7.2.3 - TREATMENT OF DATA

The primary use of the trawl catch data will be to describe the spatial and temporal trends in

abundance (general community characterization) and to identify the fish (and shellfish) that may enter.

the CWIS.

| 7.2.4 IMPINGEMENT SAMPLING PLAN MODIFICATIONS

Should a determination be made that sampling for impingement at the screens or elsewhere within the

intake cooling canal is warranted and appropriate, FPL will discuss the sampling changes and the

basis for such changes with FDEP prior to incorporating them into the impingement sampling plan.

f

7.3 ENTRAINMENT SAMPLING PLAN

The objective of the entrainment sampling program is to identify and.quantify the meroplankton
organisms including shellfish and ichthyoplankton in the intake water that pass through thé-velocity

~ caps and enter the intake canal during normal plant operétions.‘ Meroplankton will also be sampled in

the IRL/Big Mud Creek at the same stations identified for the fish and shellfish in the nearfield

sampling (Section 7.2). Fauna vulnerable to entrainment is re'lated to their size, but generally
includes fish eggs, larvae, small juveniles, and small macroinvertebrates (planktonic organisms).

Data collected within this sampling program will be used to identify temporal trends in entrainment

Golder Associates




May 2005 : . : -41- - - 0437645/4/4.2/FPL/St. Lucie PIC.doc

-abundance at the Plant and to calculate the baseline based on the IRL/Big Mud Creek sampling

results. Entrainment sampling is currently expected to begin in 2005.

7.3.1 SAMPLING FREQUENCY AND METHODOLOGY

Plant Entrainment

Entrainment sampling at the Plant will take place in the intake canal at the headwall and will occur
over a 24-hour period with entrainment samples being collected during the day and at night; biweekly
sampling is proposed (Table 7-1). Length of the sampling period will depend on the amount of
material and condition of 1chthyoplankton being collected. The sampling methods to be evaluated for
entrainment sampling at the Plant are as follows: a PVC pipe connected to an on- ~shore pump will be
lowered in front of the opemng of the intake pipes as water enters the intake canal; the water collected _
will be discharged into a large tank through a fine mesh net (505-micron or smaller mesh size will be
used depending on the field condmons) to collect meroplankton Alternatively, plankton tows may

also be used for entrainment samplmg

At the conclusion .of each sample collection, the contents of the plankton mesh net will be rinsed
down with source water from the outside of the net and carefully transferred to sample jars. The
Samples will be preserved in a 10-percent buffered formalin ’oolution, labeled, and sent to the
taxonomy laboratory for identification: If more than one jar is required per sample, the contents of -

the jars will be composited in the laboratory for analysis.

IRL/Big Mud Creek

“Calculation Baseline” Entrainment

Entrainment samples for fish and shellfish (me'roplankton) will be collected in the IRL both in Big
Mud Creek in the vicinity of the originally proposed CWIS and-in the IRL, at the same stations as the
trawl sampling. Sampling willbe conducted on a biweekly basis during the trawling sampling trips.
Entrainment plankton samples will be collected using two 20-cm-diameter bongo nets (or -other
plankton net appropriate for this location). One tow will be collected both at night and during the day
at each station (Table 7-1). The plankton net will be equipped with a calibrated flow meter to
measure the volume of water filtered during each sample. The net mesh will be 505 micron, or

smaller, depending on the field conditions.

The contents of the plankton net will be rinsed from the outside with source water and transferred to

sample jars. The plankton‘ samples will be preserved with a 10-percent buffered formalin solution,
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labeled, and sent to the taxonomic laboratory for identification. If more than one jar is required per

sample, the contents of the jars will be composited in the laboratory for analysis.

7.3.2 SAMPLE ANALYSIS

In the laboratory, shellfish meroplankton and ichthyoplankton will be separated from detritus (sorted),
identified to the lowest practical taxon and lifestage (e.g., egg, yolk-sac larvae, post-yolk-sac larvae,
or juvenile for fish; lifestage for shellfish), and counted. The total weight of the entrained sample will
be recorded. For QA purposes, 5 percent of the samples will be split as a replicate and treated as a

separate sample. Staining may be necessary to distinguish specimens.

Total length (TL to the nearest millimeter) will be determined for up to 50 larval fish of each species
and shellfish lifestage in each sample. In the eQent that a sample contains a large number of
organisms of various lifestages (e.g., >500), subsampling will be conducted and the analyzed portion
of the sample will be extrapolated to the full sample catch. A Folsom plankton -splitter, or other
method, can be used to equally divide the contents retained in the sample jars into sﬁb-samples. The
'division. of .organisms among the resulting sub-samples will be random. Sorting, identification, and
enumeration of invertebrate plankton will be limited to those taxa of commercial value in later
lifestagés. Taxonomic identification of fish eggs and larvae and shellfish lifestages will be made
through the use of st%;ndard literature sourceé and the taxonomic reference collection of the taxonomic

labératory used.

Total entrainment wet sample weight will be obtained. Total sample weight can be estimated by
filtering a subsample and measuring the weight gain of the filter per unit volume filtered. All
laboratory sorting, identification, and length measurements will be subject to QA/QC procedures for

sampling and data analysis.

For each sample collected, the following information will be obtained and recorded on field data

_sheets_and transferred to the DMS:

. Volume of water filtered;

. Air temperature; |

. Identification of the circulating water pumps in operaition at the start and end of the
sampling event; |

. Volume of circulating water or flow rate (based on the number of circulating water pumps

in operation and the pumping rates);
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. Equipment used;
. Station location;
. Date and time of day at initiation and completion of the sampling event;

e Tidal stage;
. Intake water temperature, dissolved oxygen, salinity, conduetivi'ty and pH will be collected
in front of the intake and recorded at the beginning aﬁd end of each sampiing effort; and

e Name of field staff. |
733 TREATMENT OF DATA
The primary use of the entrainment data will be to describe the spatial and temporal trends in
abundance (general community characterization) and what becomes entrained in the CWIS. This
requires that the raw data be appropriately summarized and transformed to allow relanve compansons

between species, months and years.

7. 3 4 CALCULATION OF BASE DENSITIES
Base densmes will be calculated for the most abundant organisms. The raw data are to be adjusted to
account for: - . -

. Lifestage; and

e  Sample volumes.
{

—

To. normalize the abundance data to account for differences in sample volumes, the densities of the
celfected meroplankton will be calculated. Sample densities (presented as # per 100 m’) will .be
calculated by dividing the number of shellfish and ichthyoplankton collected in each sample by the
volume of water filtered during the collection of that sample. N
Linear interpolation will be used to obtain entrainment densities for the unsampled days. These
values will be multiplied by the daily flow(s) to obtain estimates for each unsampled day. The daily
entrainment estimates will be summed over the week to obtain the weekly entrainment estimates and
over the month to give the mohthly entrainment estimates. Likewise, the daily entrainment estimates

will be summed over the year to determine the annual entrainment estimates.
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7.4 QA/QC PLAN
-The goal of the QA/QC Plan is to provide work performance and work products of the highest quality

in a cost-effective, scientifically defensible, and timely manner. All deliverables are subject to
QA/QC guidelinés, checks, and reviews. A QA manual outlining specific procedures will be

prepared prior to initiation of the field work. Highlights of the QA program are listed below.

The main functions of the QA/QC Plan include:
e Establish and maintain a syst_em of appropriate QA documentation and QC records;
e . Maintain this system by routine project QA audits;
) Ensure that the technical staff assigned to'.each task are qualified and appropriately trained;
J Estab]ish regular equipment calibration and maintenance procedures;

e . Require at least 5 percent of samples are re-sorted;

. Require at least 5 percent of final taxonomic identification are re-checked;
. Require taxonomic confirmation obtained from specialist;_
" e Ensure adequate and appropriate technical and peer review of scopes of work and

deliverables; and

. Investigate quality problems and recommend corrective actions, as necessary. -

Effective prbject QA requires appropfiate documentation and that QC records are maintained.. QC
 records and documentary information _méy include thc_a following:

. Computer modéls and pfograms — properly tested, documented, and dated;

. Taxonomic identiﬁcation QA/QC;

. Records of critical calculations or assessment checks; -

. Project Deliverable Review Sheet — properly completed and signed for each submittal of a
o major deliverable; .-

. Letters of transmittal; and.

. Project files, including project reports, memoranda, and correspondence.

The objective of the QA/QC Pl_an is to assure all methods used both in the field and laboratory will
have written standard operating procedurés (SOPs) to assure cénsistency in sampling and data.
‘analysis. SOPs will be prepared prior to commencement of field studies. In addition to QA/QC
procedures for sampling, documentation of samble collection, instrument callibration,r chain of

custody, and provisions for entering data into,a database will be developed.
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Field and laborétory taxonomic identification will be standardized. Field data will be recorded on
field sheets at the time of Sample bcdllection ‘and analysis, and later entered into electronic
Spreadsheets/datab_ase (DMS). The data will be subject to multiple rounds of QA/QC validation
procedures. ~ For example, initial proofs will be conducted for review for completeness and
reasonableness of the data entries. Additional checks will be made to ensure that the records entered -
in electronic files for the sampling programs match data recorded in the field and labofatory and
dbcumented on hard copy data sheets. Data validation procedures will be completed at the
conclusion of each year of study. Upon discovery of discrepancies or anomalies, the electronic data
shouid be compared to the hard copy data sheets and adjusted as appropriate. A final data validation

will be completed after all study data has been entered into the database.
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8.0 SCHEDULE

The FPL St. Lucie Plant is required to submit a CDS by January 7, 2008. Therefore, this PIC is being
submitted for review by FDEP in time for the field biological studies to start in 2005.
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Table'3-1. Annual Capacity UtilizAt'ibn for FPL’s St. Lucie Nuclear Power Plant.

FPL ST. LUCIE NUCLEAR POWER PLANT

NET CAPACITY FACTOR
| : . _ o 5-YEAR
2000 2001 2002 2003 2004 AVERAGE
Unit 1 102.0% 91.3% '94."2% 102.1% 85.8% 95.1%
Unit 2 1 92.3% O 913% 101.0% CO801% . 920% 91.3%
St. Lucie Power Plant 97.2% - 91.3% 97.6% 91.1% 88.9% o 93.2%
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Table 3-2

Hydraulic Zone of Influence Calculation '

St. Lucie Nuclear Power Plant
Atlantic Ocean

Hydraulic ane 6f Influence

Atlantic Ocean.

Scenarios

. Variable Units CWIS16A] CWIS12A] CWIS12B] CWIS16
Design Intake Flow ' _ o, = [ d LTS R [ERE o] R4 LSA ] A LS
Mean Depth at Radius R,z ' : - d , _ o 1 24.00 24.00 24.00 24.00 24.00 24.00
Arc Angle S . 0 deg 360 360 360 360 360 360
Ambient Mean Velocity in Atlantic Ocean Vma | ts 0.10 010] o010 o030 0.30 0.30
HZI Radius from Intake - | RHuzi | 40 40 71 (3 13 24

Note: See Appendix A for HZ| Methodology

Maximum Day Average Design Iritake Flow for CWIS 12A = 392 MGD (606.5 cfs)
Maximum Day Average Design Intake Flow for CWIS12B =392 MGD (606.5 cfs)
Maximum Day Average Design Intake Flow for CWIS 16A = 695 MGD (1,075.3 cfs)
‘Mean depth at Rz = 24 feet (Final Environmental Statement, 1974) '

Scenario 1- Ambient Mean Velocity (V) = 0.1 ft/s
Scenario 2 - Ambient Mean Velocity (V,,) =03 ft/s -

~




'Tag-s

* Hydraulic Zone of Influence Calculation
indian River Lagoon/Big Mud Creek

Hydraulic Zone of Influence

- Indian River Lagoon/Big Mud Creek -

Scenario Scenario
_ ' _ 1 2
Design Intake Flow Q; - cfs
Mean Depth at Radius RHZI d, ft 4.00 4.00
Arc Angle S - V2] deg 180 180
Ambient Mean Velocity in Indian River (Estuary) Vina ft/s 0.10 0.30
HZI Radius from Intake Rz [l 1813 606

Note: See Appendix A for HZI Methodology

Maximum Day Average Design Intake Flow for CWIS 12A = 392 MGD (606.5 cfs)
- Maximum Day Average Design Intake Flow for CWIS 12B = 392 MGD (608.5 cfs)

Maximum Day Average Design Intake Flow for CWIS 16A =695 MGD (1,075.3 cfs)
Mean depth at R,z = 4 feet (NOAA Nautical Chart, 11472, 2003)
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~ Table 7-1. Summary of Proposed Sampling Plan, FPL-St. Lucie Nuclear P,Qwer Plant
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Entrainment

e 1 location

IRL/Big Mud Creek .
e 3 stations (same as
nearfield trails)

¢ 505 microns, or
smaller, plankton
mesh, pump fitted
with a flow meter

IRL/Big Mud Creek
o two 20-cm
" diameter,

505 microns, or
smaller, mesh
bongo nets

e day and night

e Dbi-weekly
| IRL/Big Mud Creek
* 1tow

e day and night

*  bi-weekly

Nearfield Atlantic Ocean Atlantic Ocean Atlantic Ocean Atlantic Ocean
e 3 locations e Otter trawl e 2 depths ~¢ _ 12 samples/event
* 2 depths (bottom and e day and night e 26 events
mid-depth) e  Dbi-weekly
IRL/Big Mud Creek IRL/Big Mud Creek IRL/Big Mud Creek IRL/Big Mud Creek
e 3 locations . e Otter trawl e 1depth _ . 6 samples/event
e bottomonly ' e day and night e 26 events '
(mid-depth to be e  bi-weekly .
evaluated) .
Intake canal headwalls Intake canal headwalls Intake canal headWall Intake canal headwall

* 2 samples/event
e 26 events/year

IRL/Big Mud Creek

e 6 samples/event
e 26 events/year
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Figure 3-4. FPL St. Lucie Nuclear Power Plant facility layout showing cooling water intake
and discharge system. @
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Figure 3-5 Diagram of an intake well at the FPL St. Lucie Nuclear Power Plant,
. Hutchinson Island, Florida.
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Source: Florida Fish and Wildlife Conservation Commission, 2004.
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Source: Applied Biology Inc., 1983.
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Figure 5-4. Gill net fish sampling station designations and locations, FPL.St. Lucie Nuclear Power Plant non-radiological
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Figure 5-5. Ocean trawls, beach seine, and 1chthyoplankton sampling station designations and locatlons
FPL St. Lucie Nuclear Power Plant non-radiological environmental monitoring,
March 1976 — May 1982.
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APPENDIX A
HYDRAULIC ZONE OF INFLUENCE IN AN OPEN BODY OF WATER -

-

HZI Radius (Rpz1)
Mean Ambient Velocity (V,,q)
equals induced velocity by intake at

Ruz

Average Ijépth :

of Waterbody at Ryz; Arc Angle of the radial zone

of influence

(d) - KA

f

/

Shoreline Shoreline

Intake Flow (Q))

Figure 1: Hydraulic Zone of Influence Definition Sketch

* In this scenario, the HZI is defined as the location where the mean ambient wind-induced velocity (V) in the

source waterbody is equal to the velocity induced by the intake. Beyond this point, the wind-induced currents
will dominate the flow patterns. The radial distance from the intake structure at the shoreline to the dividing line
that defines the boundary of the Hydraulic Zone of Influence in an open body of water, Ry, (see definition
sketch above), can be estimated from continuity using the following formulas:

0, =(180/8)x xR,y xd, xV, | (1)

Rearranging terms in equation (1) gives:

Ry, =(Q)x(0/180)(mxd, xV,.)|@)

P

Wind induced surface drift velocities are typically 2 to 3 percent of the average wind speed (Wiegel, 1964).

Therefore, under conditions of a gentle breeze (average wind speed of 8 - 12 miles per hour) the surface drift
velocity would be 0.2 fi/s to 0.5 ft/s. The mean ambient velocity (i.e., the velocity averaged over the depth of
the water column) will be less than the surface drift velocity. The relationship will depend on many factors
including the speed and duration of the wind, and the depth of the water. In coastal waters, the mean velocity is
typically 40 to 60 percent of the surface drift current. Therefore, 0.1 ft/s to 0.3 ft/s represent reasonable
estimates of ¥, for wind induce currents. These values are also typical of net tidal induced currents (peak
flood and ebb tide currents are often much greater). In other words, at a location where'the intake induced
velocity is less than 0.1 ft/s to 0.3 ft/s, the ambient wind-induced currents and/or tidal drift currents likely will
dominate the flow patterns and the “hydraulic influence” of the intake will no longer be significant.

Golder Associates

’
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Statement wlll be taken

UNITED STATES

NUCLEAR REGULATORY COMMISSION RECEIVED
- WASHINGTON DC 20555-0001 i - ) K C L
NS May 30, 1997 . - . JUN-4 1997
E e;:-'-”-"***’ : : o o
Mr. Thomas F P’Iunkett e A A _Nuclear Licensing

President, Nuclear:Division -

Florida Power and Light Company , ' _

Post Office Box 14000 , \ o » .
Juno Beach F]or1da 33408-0420 - S - S :

SUBJECT. SECTION 7 BIOLOGICAL CONSULTATION BIOLOGICAL OPINION :
ST. LUCIE PIANT, UNITS 1 AND 2 (TAC NOS. M92014 AND M92015)

'Dear Hr. PIunkett

Enc]osed is the BiologtcaI”Opinion issded@by the NatidnaT‘Marihe”F1sher1es
Service~(NMFS) of the Department of Commerce on February 7, 1997. NMFS has

~concluded::that -the ‘continued. operation -of ‘St. Lucie Units. l and 2 s not.

likely. to:jeopardize the continued existence .of species listed.in the opinion

\_ﬁﬁunder their jurisdiction. ‘However, NMES has also concluded that operation of
*'St. Lucie Units 1" and 2 may adverse]y affect these ‘species. Therefore NMFS
“has developed an Incidental Take Statement, which is included with the.

B1o]og1ca1 ‘Opinion; which“includes terms” and ‘conditions- necessary to’monitor .
and minimize=the: Tethal.take of sea turtles at:-St.slLucie;--Aniexploratory
meeting was held at the St. Lucie site on.May.7, 1997, to. «discuss-the
Blolog1ca1 0p1n1on and Incidental Take Statement '

under Sect1on 7 of the Endangered Spec1es ‘Act, -as’ deta11ed anSO“CFR*Part 402,
it is requested that Florida Power and Light Company propose appropriate.

- -.changes:to the ‘Environmental Protection Plan;:Appendices B-of:the Sty Lucie,

Units.l-and 2, licenses, within 60 days.of- rece1pt of this. Tetter.. .These

s proposed’ changes should reference the Incidental Take Statement ‘included in
- the enclosed Blo]og1ca1 Opinion and provide that reasonable and prudent

measures, as detailed in 1tems 1) through 10) of the Inc1denta1 Take

k"

- Siaﬁc\ersly',g;

L A. Hlens Sen1or PrOJect Manager

.Project Dlrectorate [I-3... .

‘Division of” ‘Reactor PrOJects I/II )
 Office of Nuc]ear Reactor Regu]at1on

Docket No. 50-335
and 50-389

. Ehc]osure: Biological Opinion

cc w/enclosure: See next page
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R L—)h:"d f“ \ . R .o .
— UNITED BTATES DEPARTMENT OF COMMERCE

- : : e > | National Cossnic snd Atmospherio Administration
‘I’ | \ | namONAL mare rsHERES seRvice
“2arss o Sitver Spring. Marylend 20910 ,

- Mr. Dennis'M. Crutchfield
" Director - ' -
Division of Reactor Program Management
Office of Nuclear Reactor Regulation
‘ U.S. Nuclear Regulatory Commission
. Washington, D C. 20555 0001

.i:?Dear Mr.’Crutchfleld‘

G Enclosed is the’ Biological Opinion (Opinion) ‘in response to
‘" the'Nuclear Regulatory Commission’s (NRC) request for
- -“reinitiation’of" consultation under ‘Section 7 of the Endangered
. Species Act (ESA):regarding the continued operation of the
St Lucie Nuclear Generating Plant (Dlant). e _

- ‘A series of meetings and discussions werh held 1n May 1995,
' between ‘the NRC, Florida Power ‘& Light (FPL);“Florid:

. ~of Env:.romnental Protection (FLDEP) and the Nati “
A Fisheries“SerVice (NMFS) due to a large increase in the frequency

) g
- by entrapment in the Plant’s cooling water ‘intake structure.
“This'‘opinion considers the effects on listed 'spécies of the
continued operation’ of the circulating seawater cooling system at -
the Plant, the’ capture-release program’ for sea’ turtles entrapped
in the Plant‘s intake’ canal, the associated ‘sea turtle
conservation and monitoring programs, and the assessment
~ submitted by the"NRC. FPL’s" installation .of ‘a: modified barrier
" ‘net, completed ‘in January 1996 as’a requirement identified during
“early consultation to reduce the passage of sea’'turtles into the
intake structure was also evaluated. The enclosed opinion is
"~ “based on ‘the best ‘available information and concludes” that the
*ifcontinued operation ‘of the Plant ‘may adversely affect, )
"likely to jeopardize, the continued existence of listed specres

“under NMFS jurisdiction.

AniIncidental Take Statement isrincluded with thisgofinion.




averages.

2

unpredicted rate and may continue to increase. Therefore, no
maximum level will be specified for non-lethal takes through
entrapment, capture, and release of any species of turtle. NMFS
will continue to monitor the level of turtle entrapment reported
by FPL and relate the capture rates to other indices.-of turtle
abundance. However, lethal take levels have been established
based on historical numbers of observed lethal takes.

Two lethal take levels are specified; a fixed level of the
number of turtles of each species entrapped during the. calendar
‘year, and a percentage of the number of turtles of each species
entrapped during the calendar year. The allowable lethal take
level will be the greater of the two numbers, considering the
..prevailing entrapment .rates. ' These levels provide for increased

total numbers of lethal takings as entrapment levels increase,
but restrict the proportion. of lethal takes based on- .historical
The following annual incidental lethal take levels are.

established:

1.2 loggerheads or 1.5 percent of the. total number of
loggerheads entrapped .at the intake canal, i o |

. greater. . ‘
. 2..3 greens or 1 5 percent of the total'

.entrapped at the intake canal, whicheve
o3.1 Kemg’s. ridley or 1.5 percent of thev ot
' Kemp s ridleys entrapped .at the intake ca al, whichever is
. greater; . ..
4. 1 hawksbill or 1.5 percent of the. total number of
fhawksbills entrapped at. the intake. canal, . whichever 1s

greater, e
5. 1 leatherback or 1. 5 percent of the total number of

ppieatherbacks entrapped at .the intake canal, whichever is
‘;fgreater. R . o L

. The Incidental Take Statement includes terms and conditions
'"necessary to monitor and minimize the lethal take of sea turtles
at the Plant. These terms and- conditions. with one exception.
are generally consistent with current practices .at -the Plant, but
are nonetheless specified as requirements to ensure against

.degradation of the sea turtle monitoring program in the face of

,.iother cutbacks in FPL's environmental _programs, ‘-ust
BouEhatZhe ANCTUeTtai e ake 36t tanentaria Y1 o pmm
JLE IS the WRC S Yesponsibility ¥o snsnre <t he ke

commended that

conditlohs areé Jiplemented.. Therefore,’ it is r
~ NRC include these terms and conditions as part of any permit

" “jssued to FPL.

This concludes consultation responsibilities under Saction 7 ‘



" considered,

3 :

of the ESA. Reinitiation of formal consultatich‘is_required-ifi‘

" (1) the amount or extent of taking specified in the incidental

take statement is exceeded, (2) new. information reveals effects

of the action that may affect listed species or critical habitat .
‘(when designated) in a manner or to.an extent not previously :
(3)"the identified action is subsequently modified in
a manner that causes an effect to listed species or critical
habitat that was not’¢énsidered ‘in the opinion, or (4) a new
species is-listed or critical habitat designated that may be
affected by the identified action. However, if take levels are

.: ‘approached,. NRC, in.conjunction with FPL, should contact.NMFS to
re-evaluate impacts and to discuss whether reinitiation of
3ccnsu1tation is.necessary, in-order to avoid unlawful takes.

Please call David Bernhart, Protected Species Branch,

'””:Southeast Region, at (813)'570-5312, if you have questions -
“ regarding- any information discussed above or enclosed in the

*“opinion.»» A

Sincerely,
./’.;—lf’/’l(-._ (-".
Patricia A. Montanio

Acting Director,
Office of Protected Resources .

Enclosure -

cc: Gary L. Bouska - St. Lucie Power Plant .




| ENDANGERED SPECIES ACT P .
' SECTION 7 CONSULTATION

:LBIOLQGICAL OPINION_f

‘”-Agency. : .U S. NUClear Regulatory Commission.
"Re1n1tiation of Consultation in -

accordance with Section 7(a) of the

,Endangered Spec1ee Act re i '

Activity.

Lucze Nuclear Generating Plant

Consultation Conducted by: _Natlonal Marlne Fisheries Service |
: Southeast Regional Of f ice . :

FEB 797

.. Date: Issued: .

Background

The St. Lucie Nuclear Power Plant is located on South Hutchinson
Island, Florida between the Atlantic Ocean and the Indian River.
Florida Power & Light Company (FPL) operates the St. Lucie Plant
while the U.S. Nuclear Regulatory Commission (NRC) maintains
Federal regulatory authority. The plant consists of two 839
megawatt electrical, nuclear-fueled, Pressurized Water Reactors,
Units 1 and 2, beginning commercial operation in February 1977

“and August 1983, respectively.

T The,Atlantlc Ocean provides cooling waters for and receives

discharge waters from the condensers and auxiliary cooling . . ’

1



systems of the plant via piping systems that run beneath the
“ocean beach. Sea water is drawn through three separate intake
-structures and pipes ‘into a 5000 ft long cooling water canal. At.
the end of the canal, water is drawn into each unit of the plant
© at the intake wells. Sea turtles encountering the ocean intake .
: structures can be drawn through the intake pipes with the cooling
‘water and become entrapped or impinged and must be removed
- through a capture-release program run by FPL. Entrapment occurs
when an organism enters a confined:area and cannot escape,
- therefore, turtlés entering the intake canal cannot escape and
-are considered to be entrapped. ' Impingement occurs when an-
' organism-is carried by currents and pinned to'a water intake
.-structure or. barrier, 'and .inthecase of.a power plant, the trash
racks and/or the traveling screens ‘system in‘'the intake wells are
the points of impingement. ' : J
- All-five species of sea turtles occurring in the scdutheastern
“-‘United States have been documénted in the intake''¢anal; ‘and:
fatalities from various' causes have resulted or beén’observed for
% ‘three of- those five species. ' In the orlginal”evaluatioh ‘Of ‘the
environmental impact of St. Lucie Unit 1, sea’ turtleventrapment
‘ ~and impingement were: .riot evaluated (U. S. Atomiec’Energy: =
‘ Comm;ssion, 19749 , and: the turtle entrapment and: 1mp1ngement
experlenced ‘'when St. Lucie Unit.1 began. commercial dperation:in
1977 was unexpected. To' facilitate the capture of entrapped
turtles. and:to prevent: turtles from moving-down .the canal system -
toward the plant, a-large mesh barrier net was erectéd in 1978.
A mesh size of 8 in. (203 'cm) by 8 in. was chosén to exclude 95
percent of the turtles, based on the size frequency of turtles
captured in the canal before March 1978. A Bivlogical Assessment
and a Section 7 consultation were completed in 1982 for St. Lucie
+Unit 2, which resultea-in'a,nOéjeopardy~opinibﬁ~but~Whieh'made no
provisions for mortality. . This assessment was based on ‘the -
tentrapment history of the plant from 1976 ‘through 1981 which’had
.been approximately 150 turtles per year. As’ part of this
evaluation, the 8 ‘in. (20.3 cm) square mesh barrier net- was
determined appropriate-to exclude turtles’ from the" plant'a intake
wells. Also a research program to investigate’ ‘methods to
physically or behaviorally exclude turtles from the offshore
intake structures was conducted as part -of -the Environmental
= Protection Plan of Unit 2 and concluded that there was no’
practzcal method to accompllsh this. goal (Flor;da Power & Light.

' ‘ ' 1985).



Since 1993, -FPL has documented significant increases in the
. -numbers-of entrapped turtles. A principal component of this
_increase was juvenile green turtles with carapace widths less
-than 12 in. (30 cm). 1In 1995, 673 green turtles, mostly
. ,.juveniles, were, captured. Before 1993, the maximum number .of
-.green turtles captured annually at the St. Lucie Plant was 69.
This is a marked increase over the record 1994 levels of 193
-green turtles. With the increase in the number of turtles
handled and the decrease: in the average size of the turtles, more
- green turtles have been able to penetrate.the 8 in. (20.3 cm)
mesh barrier net and pass down the canal to be entrained in. the
‘intake structures of.the plant. The entrainnent level peaked in
21995, when 97 turtles (14 .percent of the :turtles captured) were

uw.»removed from the intake wells of the plant.

'Based on the increasing number of sea turtles captured at the St.

-Lucie Plant, the NRC determined :that reinitiation of. formal:
Section .7 consultation with NMFS was required and informed.the
-NMFS , SOutheast Regional. Office of this .determination in:a- ~May 11,

Ht:p1995 letter.. The NRC submitted a Biological Assessment to- NMFS

ggon February 7,.1996. ' In addition, FPL has installed -a: new
‘barrier net:with 5 in. (22.7 cm) bar length webblng RIE prevent
the passage of- small turtles- through the-existing 8:-in. net to

~ ° the intake wells.of the plant. -Installation of ‘the new barrzer

- net was 1dent1f1ed as a mitigation measure early in the
sfxconsultatlon process, when methods to reduce entrainment were
_5f1rstwdlscussed _+FPL implemented this requirement before
- completion of the Section 7 consultation. a

¢The proposed actzons cons;dered in thzs Biological Opinlon are.
the continued operation of the .circulating seawater cooling -
. system at the St. Lucie Nuclear Power Plant licensed by NRC; :the
capture-release program for sea turtles which become entrapped 1n
the plant’s intake canal,. and the associated sea turtle -
.;ﬂconservat;on and mon;tor;ng programs. ~A description of,these

act;vzt;es follows.:;

 The Atlantic§0eean;providesfeooling;and:receiving waters for.each
.-unit's condenser and auxiliary cooling. systems. These: systems
share common mtake and dlscharge canals with ocean piping. . .

3 .



Major components of these canals and ocean piping systems are-

1) three ocean intake structures-and associated velocity caps
located approximately 1200 .ft (365 m) from the.shore line; 2)

three buried intake pipelines to transport water from the intake

‘structure to the. intake canal (one pipeline is 16 ft (4.9 m) in |

diameter, and two are 12 ft (3.65 m) in diameter); 3) :a common
intake canal to convey sea water to each unit's intake structure;
4) individual unit intake structures; 5) discharge structures for .
each unit; 6) a common discharge.canal; -7) one discharge pipeline'
to convey water . offshore to a .*Y* diffuser (12 £t -[3.65:m)

. diameter pipeline) approximately .1200. £t (365 m) offshore and

" In. 1991-1992, all three velocity. caps were rebuilt .due: t
Lfallure of several panels comprising: the caps. The- .intake’
nstructures are: located approximately 1200 £t (365 m) offshore and

u,fsecond (32.6 m’/sec) with maximum and normal temperature:rise
.. across the condensers:of 31 -°F and 25 °F' (17°-13°*Ch, :
. respectively (Bellmund et al., 1982). vl heih s

“I_;anothervpipeline to convey water offshore to a multiport -diffuser
(16 ft (4.9 m) diameter pipeline; solid pipeline from shoreline
to approximately 1200 £t (365 m) offshore and then-the:multiport

diffuser segment from approximately 1200 t£0.2400. ft (365-730: m)

offshore.

The-.de,signzt_iriitvflowf for Units 1._-"a-'nd 2--,is".xa.-150-~cubi£: fe;};pe‘r

. R v PPN T T
Intake Structures and Velocdty Caps. . = - . .0 bews m,an

-fabout 2400 ft (731 m) . south.of the discharge structures. ' The

'iintake structures have a. vert;cal section to minimize sand intake:
_:and a veloc;ty cap . to mlnlmlze ‘fish entrapment, but no screens or
grates are used. to deny organlsms access to the intake pipes.

The tops of the intake structures are approximately 7-££ (2.1 m)
below the surface at mean low water. The, velocity cap for the 16
ft (4.9 m) diameter pipe is :70. £t (6.5 m) square, S ft (l.s)if
thick, .and has a vertical opening of 6.25 ft (1.9 m)..:..The :
velocxty cap for the two 12 ft (3.65) diameter pipes is:52: ft
(4.8 m) square, 5 £t (1. 5 m) thick, and: has a vertical" opening of

6.5 ft (2.0 m).

The flow velocities at various locations of the velocity.cap and

’ intake structures, have been calculatedwunder -various levels of"

' fbxologzcal fouling. The minimum and maximum horizontal intake

veloc1t1es at the. face of .the ocean intake structures for the 12
ft (3. 65 m). dzameter pzpe is. calculated at 0.37-0.41- ft/sec

4



(11.2-12.6 cm/sec) and for the 16 ft (4.9°m) diameter pipe is _

calculated at 0.92-1.0. ft per-second (28.3-30.5 cm/sec). As the
water passes under the velocity cap, flow becomes vertical and -

the velocity increases to approximately 1.3:ft/sec (40.2 cm/sec)
for the 12 ft (3.65 m) diameter pipe and 6.8 ft/sec (206 cm/sec)

- for the 16 ft (4.9 m) diameter pipe (Bellmund et al., 1982).

¢ From the ocean intake structures, water flows through the three

.+ into the intake canal:

buried pipelines of approximately 1200 ft (365 m) in length,

“which empty: into the open intake canal behind the dune line. The
. £léw .through these pipelines varies from 4.2-6.8 ft/sec (127-206
- cm/sec) depending on the pipeline-and the degree of fouling.

Transit: time:for ‘an object to travel the distance ' ‘through the

” uwpipeline is: approximately 180-285-seconds (3 to 4.75 minutes)

Due to the differences in the diameter of the pipelines and L

" friction of the pipeline walls,-the calculated volume: through
" the two:12- ft . {3265 m) diameter lines.is approxzmately 20 percent

each and approximately 60 percent for the: 16 ft (4.9° m) diameter
pipeline (Bellmund et al., 1982) . R o L

Approxlmately 450 ft (138 m) bebind the primary dune line the
intake pipes discharge their water at’ two’ head wall structures
- The headwall etructure for the two 12 ft-

Y

(3.65 m). diameter pipes isva’ eommon vert1ca1 concrete wall. The

»4. head wall.for the 16 ft (4.9 m) diameter pipe is more elaborate
and" cons;sts of a guillotine gate in a‘concrete box open at the

‘other end.
*walkway above the discharge area

“A series of ‘pillars parallel to the flow support a

AT

« The 300 ft (91 m) w1de intake canal whose: maximum depth is

approximately ‘25 °ft (7.6 m), carries the cooling water 5000 ft
(1525 m) to ithe intake structures. The flow rate in the canal
varies: from 0. 9 1.1 ft/sec- (27 32 cm/eec), depending on tidal

stage.

!»The intake canal is crossed ‘by-two- permanent atructures._ One is
" a-bridge. owned by the:Florida‘ Department ‘of Transportation and is
.part- of U.S. Highway AlA.  The: ‘roadway is supported by a aeriee

of concrete pilings: driven ‘inté the‘bottom of the intake canal.

..75.

.



Tha ocheyv barrier is the underwater intrusion: detection system
(UIDS), which is required for security.reasons and has a net
with a 9- ft. (23-cm) sgquare mesh to prevent human intrusion into-

xthe secure area of the plant.

Each unit has a separate intake structure consisting of four

‘bays. - Each bay contains trash racks - { grizzlies') that are .
. vertical bars with approximately 3 in. (7.6 cm) spacings to catch

large objects, such as flotsam, traveling screens with a 3/8 in. -

... :.(1 cm) mesh to remove smaller debris, and circulating water

" 'pumps. Approach velocities to each bay are calculated to be less
*" 'than 1 ft/sec (30.5 cm/sec), but increase to. approximately 5
"'.ft/sec (150 cm/sec) at the trash racks. . .

’The trash racks are periodically cleaned by a rake that is
ﬁ‘&lowered to the bottom of the rack. B The rake'’s teeth fit, 1nto the
.3 in. (7. 6 cm) vertical openings of the structure.j This rake is
T-'pulled vertically up and collects ‘any debris that. maynhavev
. accumnlated on the structures. This debris-is empti .
'%trough at . the top of the 1ntake bay for subsequent disposal..
vmdebris that is collected on the traveling screens is .washed .from
it heAscreen by a series of spay jets and is then also-emptied into
a trough atgthe top of the intake bay for disposal L

L _ } - e T

After the water has passed through the trash racks, the traveling

,.screens, and the circulating water pump, . it travels through the
”condenser,‘which contains thousands of 3/8 in. (1 cm) diameter

tubes Condenser water heat is transferred to this water, which

4“18 then expelled into the discharge canal

on ‘Unit 2 FPL has installed a ‘Taprogge' cleaning system to

" maintain condenser cleanliness and is in the process . of o _
installing the same system on Unit 1. The Unit 2 system has been'

in operation since January. 23, 1956. The Taprogge system works

- by passing hundreds of sponge balls less than an inch in diameter
... -through the condenser tubes to remove biological fouling and-
scale

¢chemical treatments._ The sponge balls are strained and returned

:;to the head of the condenser for re- use. Four separate water

““boxes and sponge circulating systems are, installed on. the

'This mechanical cleaning system reduces the need for

condenser., Each water box is normally charged with 1800 sponge

6



* management practices” to prevent sponge ball loss.

et alo. 1982) d .

’“quickly once they have entered the system..FPL, in conjunction

. balls. The sponge ball strainers periodically require
‘backflushing to-clean debris from the strainer grid. When the

grids are:opéned, the possibility exists for sponge balls to be ‘
released into the discharge waters. FPL has developed "best ’

D';'l {. - _,r”

Each unit discharges its condenser cooling water into the -

o discharge canal that is approximately 300 ft (91 m) wide and
'2200° £t (670 m): long " The canal terminates at ‘two headwall
‘structures approximately 450 ft (137 m) behind the primary dune
}line. Oné structure supports a 12’ ft (3. 65 m) diameter’ pipeline
that is biliriéd under’the ocean floor and Tuns approximately 1500
‘ft (460 m) offshore where it terminates into a two-port Y~ _

- nozzle. The other structure supports a 16 ft (4.9 m) diameter :
vpipeline that’is buried under the ocean floor and- runs o

*approximately 3375°ft (1030 m) ‘offshore. “The last 1400 £t (425
‘m) of this pipeline contain a’ multiport diffuser segment with 58
_discharge ports.

_3or1ented in an‘offshore direction’ on’ alt”rnating sides of the_

'+ pipeline: ‘The velocity ‘'of the water ins de : p
““averages abouf 5.7 ft/sec (174 cm/sec) and the§
T4 the discharge water ‘at each port averages‘approximately 13 ft/sec

“To minimize: plume interference,’the ports ‘are

(400 cm/sec) to ensure quick dissipation of ‘the thermal load

‘,(Bellmund et al., 1982)

'FPL had the thermal plume modeled for two-unit’ operation". The '
- ‘results 1nd1cated that the’ maximum surface temperatures are
"‘strongly dependent on ambient ocean conditions. The maximum

surface horizontal températiire difference is predicted to be less
than 4.9 °F (2.7 °C) and the resulting +2 °F (+1.1 °C) surface
isothetm is estimated to encompass 963 acres (390 ha) (Bellmund

(

1'80a Turtlo Capture and Removal Program

The goal of the sea turtle capture program ‘at the St Lucie Plant

is to remove entrapped turtles from the intake canal system

"and current contractors for sea turtle conservation and
'*monitoring activities' at st. Lucie Plant, ‘have’ developed
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'ﬁprocedures and methods for handling marine turtles entrapped or
“"impinged (Applied Biology, 1993; Quantum, 1994) o

. PPL hyp0thesizes that the intake structures ‘and velocity caps
' serve ‘as' an artificial reef, since the. structures are the only
~significant phys;cal feature.in this inshore eénvironment.
‘Turtles may encounter these structures in their normal range of
activities and feed on the fouling organisms growing on the
structures, or seek the structures for shelter. Based on the
- -intake velocities of the intake structures, once a turtle passes
'“the vertical plane of the velocity cap, it ¢an be quickly sucked
" into the intake pipeline-and, after a 3-5 minute ride through the
'“pipeline, be discharged into the intake canal. o

From 1976 through 1994, all five species of “turtles present in

the inshore waters of Florida have been entrapped, and a total of
3199 turtles have been removed from the intake ‘¢ f‘of the ‘St.
'Lucie Plant. Loggerheads are the dominant turtle’ n numbers (n
i 2394), greens are next (n = 751), followed by Ke ridleys (n
e 24), leatherbacks (n - 17), and hawksbills (n .

W“oflth e_have been green turtles

“**To'faCilitate ‘the capture’ of entrapped turtles and to reduce the
likelihood of turtles mov1ng down' the" intake canal toward the
plant to be impinged a large mesh ‘barrier’ net (8 in (20 3 cm)
‘square- mesh) was’ erected at’ the "AIX bridge in 1978. ‘The net was

:rsuspended across ‘the canal and was anchored at the bottom with

"‘,weights and supported at the top by cables and floats JThe net

" ‘was hung so that it had a 1:1 slope, with'the bottom“anchors
being' posztioned upstream of the surface’ ‘f1oats, This

5 configuration was deaigned to prevent‘bOWianof the net’ in’the

.N:center, minimizing the risk of an injured or lethargic turtle

'“being pinned against the net and drowning By confining most
turtles to the canal area east of the Ala bridge, the net capture
.of turtles in this part of thelcanal was facilitated. . .
g “ally, any turtle with cara ace width of. 11“31in.

(28 7
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.. The. net has been rehung asver-l times (e.g., 1985, 1988, 1990) to
‘maintain its 1:1 slope and ‘blockage. of the canal. The net is

inspected approximately quarterly to ensure its integrity

.. throughout the water column, its sides, and its bottom. Repairs
.. are made as necessary, and sediment is removed by an air lift if \
the foot. of the net .is buried by a build-up of material Because

of . deterioration of this net over time, a new net with the same 8

"in. (20.3 cm) mesh was installed in-1987. In 1990, the headcable
of the net -was. given more support by attaching a series of .

floatation rafts, which would keep the top of . the net at or. above
the surface of the water under varyinn water levels that result

ifrom tides or operational changes of che generating units (e.g.,

"if a unit. is not operating, the water: level in the canal rises

about 4 ft (1.2 m)). - This reconfiguration would also keep

ﬁ;turtles from swimming over the top of the net.

'Jpresent-barrier net was identified earlypan the consultation

o

process as a necessary mitigation measure t reduce lethal takes.
Specific details of the net configurationpwere discussed during

.early consultation actiVities, ‘which inc“ded FPL's soliCitation'
- of ideas from: their engineers, Florida Department of
_EnVironmental Protection (FLDEP) turtle spec;alists, and NMFS

personnel PL completed construction of the new barrier net, a

MfS in. (12. 7 cm) square mesh w;th a deployed diagonal measurement
“of 7 in. (18 cm) in January 1996.  FPL, selected ‘the 5 in. mesh
'size based on the size distribution of tnrtles seen in the first

half of 1995.' None of the 414 green turtles entrapped in the
intake canal during the first half of 1995 had a straight
carapace ‘'width measurement smaller than 18 cm. FPL predicts that
all turtles encountering the 5 in. barrier net will’ be prevented
from moving down the canal toward the plant. if future turtle

" pize distributions match those of 1995.' The net is located

approximately halfway between the old 8 in. barrier net and the

" “intake- headwalls, thus entrapped sea ‘turtles will be confined in

a ‘mich smaller area.’ The new net is anchored along the bottom of
the canal and is held ‘up by an "aerial wire that is strung between
tensioning towers on the sides of the canal. The net is designed

—
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..to remain partially out of the-water at varylng water levels.
Due to potential. fouling situations from:jellyfish or seaweed,

- .the top of the net can be quickly released from the tensioning
+ towers so that it can drop to the bottom of the canal. The net

 will be .inspected quarterly to ensure its. integrity and to

provide necessary. cleaning and maintenance as required. The old

-8- ft. (20.3 cm) mesh barrier net will also be maintained in its
- .. existing place to serve.as a backup in case there is a failure of
.- -the 5= ft.. (12.7 cm). mesh net or the new net needs to be lowered
. because of fouling from jellyfish, seaweed, or flotsam.

In 1986, the UIDS was 1nsta11ed to prevent human entry 1nto the
plant via the canal system and to provide further security for

-the plant. This. system also .provides.an. additional barrier for

turtles that penetrate the old .8 in.: barrier net. ' The barrier is

~on .the north-south arm of the canal:and consists: of a-rigid. net

with a.9 in. :(22.9 cm) ‘mesh.:The net is hung at approximately a

'a:‘0,9;1,s;Ope'withathe,bottomfoffthe net:downstream:of::the: top.
:.This. net is inspected:periodically by:security:personnel:and.

aeveral turtles, both live. and dead,. have:beéen.: removed from th;s

”area in- 1994 and.. 1995 S L RN ¥ 5

' Intake_ﬂell_lnapestien_and_Bstxal

In December 1994 and through 1995, FPL has provided inspection of
the intake wells by at least once -every three hours over a 24-

;hour period. ,.This increase.in. surveillance was necessary due to

inxncreased turtle ‘presence and mortality in the intake wells.

e e E s Aty

Any_plant,qr-aequrlty personnelvnhngee,anyuturtlelthat zs_‘
impinged or swimming in the intake well area:are:required to .

-notify a plant turtle. b:ologzst through a:beeper system.: Sea:
_ turtle biologists: are. constantly on.call and response: time. ia
- ..;within an hour.: The responding: blologist then. captures the
.. turtle w1th a long-handle dip net and places 4t 1n a padded hox

~ for holdzng and transport. D S e

N

.- Natting Program .

Sea. turtles -are. removed from the intake canal by means of large-
mesh entanglement net fished between the ‘intake headwall and the

'_;barrzer net.at the AlA -bridge.. From 1976 through the: present,

this netting program has been constantly-evaluated -and -
continuously improved to minimize trauma to turtles and to S

io



the canal-and an-indication of when a. given-turtle'was -first

maximize capture efficiency. Nets presently used are from 100-
120 ft (30-37 m): long, 9-12 ft (2.7-3.7 m) deep, and composed of
16 in. (41 cm): stretch-mesh multifilament nylon. ‘Large floats

are attached to the top of the net to provide buoyancy and the
bottom of the net.is unweighted.  Prior to April 1990, turtle N
nets were deployed-on Monday mornings- and retrieved on Friday

- afternoons. During periods of deployment, the nets were

inspected for captures at least twice‘daily (e.g., mornings and -
afternoons). Additionally, plant -and security personnel checked
the net periodically, and notified biologists immediately if a

" capture had occurred. Sea turtle biologists were on call 24

hours/day to retrieve turtles entangled in capture nets

V"Beg1nning in April 1990, after consultat;on with NMFS, -net
- deployment was scaled back to daylight hours:only.- - Concurrently,
- surveillance of the intake canal and the nets was increased to

the hours the nets were being fished. This measure -decreased
response time for removal of entangled turtles from the nets and
decreased: mortalities from accidental drowning.: The presence of
a - biologist-also. provided.a daily assessment'of turtle.numbérs in

sighted. Biologists were then able to estimate:the residence
time of the turtle from the first observatzon to capture and

release.

In addition ‘to the use of entanglement néts to capture turtles,

dip nets and hand captures by snorkel and SCUBA -divers are used.
Long-handle dip nets used from small boats and from the canal
banks and' headwalls are effective in capturing turtles with
carapace lengths of 12 in "(30+5 cm) or less.’ 'Hand nets have
also been used to remove dead and ‘floating small green turtles
from various.aredas in the-canal system and this- factor accounts
for the high mortality level associated with this recovery system

. (4 out of 20-green turtles:captured with thie method in the flrst
half of 1995 were mortalities).

Under good water vza1b111ty conditions, divers have: proven to be

- very effective in.capturing turtles of all sizes;- particularly
~siinactive turtles partially buried in-the sediment near the ;
barrier net:. or: sleep;ng individuals throughout the canal. FPL

‘believes:that -hand captures have had a‘significant impact in o ‘

reducing residence times for turtles in the canal.

-

‘1




. comatose.

Sea Turtle Conlervation and xonitoring Program '

All turtles removed from: the St. Lucze Plant intake :canal system

are :identified to species, measured, weighed, tagged, and

- examined for overall condition . (wounds, abnormalit1es, parasites,
-missing. appendages).. Healthy turtles are. released into the ocean.

on . the day of capture.

;Since July 1, 1994 all turtles captured are photographed

A\
.

retained for future reference., Inconel tags supplied ‘by NMFS are

f,applxed to the proxlmal edge of the £oreflippers. ‘The tag .
. numbers,-the species, and morphometrics of .each turtle are

‘W_reported monthly to FLDEP.,.;

e Q—:-e -

PR

. If a turtle has been prev;ously tagged exther at the St Luc;e
; faczlxty,or elsewhere, that fact is.noted in a,monthly-data sheet

and repbrted. These data are forwarded by FLDEP to.NMFSfor:
inclusion in their data base. From 1976-1994, 177 recaptures
(150 loggerhead. and: 27 green turtles) have: occurredgand 1 number

' of turtles have been recaptured more than once (Quantum, 1994).
_ ...One: loggerhead:in:particular has“heentrecapturedmllftimes.etﬁ
_«.Several:other. turtles:with tag scars:have also:been recovered,
suggesting that.the-actual ‘number of ‘recaptures may:be-higher.
. Occasionally, turtles are captured that have been tagged by other

researchers. One such capture occurred in 1994, and. ‘was ‘a’ female

- leatherback wlth tags from. French Guxana

Resusc;tation techn;ques are used on turtles that appear to be

Lethargic or slightly inJured turtles are treated and
occasionally held for. observation prior to:.release.: If further
treatment is warranted, FLDEP is notified.and a decision is made

- about.which.facility would provide additional .veterinarian: -

. treatment-. Beginning in 1982, -necropsies were conducted: on:dead
turtles found :in fresh condit;ons.;;Three.necropsies}weref“ ‘
performed in- 1994. - I

FPL has been conducting nesting studies as part of the St Lucze -
' Unit 1 and Unit 2.reporting-requirements for the U.S.-FPigh and
'Wildlife Service (FWS). 1In addition, FWS and FLDEP have started

a long-term nesting index survey, and the data:generated by FPL

- 12



since 1971 are an integral part of this program. Nesting reports

are summarized on a yearly basis (Applied Biology, 1976-1994;

Quantum, 1994). Nesting surveys run from April 15-September 15. -
Biologists used small off-road motorcycles to survey the:-island

_early morning, generally. completing the survey before 10.:A:M. . .

New nests, non-nesting emergences (false crawls), and nests:
destroyed by predators are recorded for each of the 0.62-mile (1
km) survey areas on Hutchinson Island.. In-addition to nesting
data, data from stranded turtles found during beach nesting
surveys are logged. These data are routinely provided to FLDEP

and NMFS through the Sea Turtle Stranding and Salvage Network
(STSSN).. - NMFS: uses: ‘the STSSN database to ‘monitor impacts to sea
turtles from natural and human sources of mortality, as well as
‘to infer turtle population characteristics. Also FPL has been
conducting turtle walk programs at the St. lLucie Plant “since 1982
- .'as a public service. . These walks &re permltted by FLDEP and have

become quite:popular, R

Listed. épecieé under the jufisdictien of ﬁMFS;that bccur”in”the.
‘hearshore or inshore waters 'of Florida’s- Atlant1c*Coast and:may
' ‘belaffected by .the proposed activmties include~%15 415 Ny

BT TR

e _e “n”ﬁi

Northern right whale : Eubalaena glacialis

_ Leatherback sea turtle ' .. Dermochelys coriacea:
- Kemp's Tidley: sea turtle . Lepidochlielys kempil e

' “‘Green -sea turtle’ © .2 7 ‘Chelonia mydas:* ’
»Hawksb;ll sea’ turtle P 4“Eretmoche1ys 1mbr1cata~***-f

‘Green turtles in U.S. waters are liated as threatened except the

’1“:Flor1da breeding population which is listed as endangered. .

;to the:inability to distinguish between these populations away
from the nesting beach, green turtles are considered endangered

wherever they occur in U.S. waters.

_Loggefheadxseémturtle.~'-;’ vvcaret:Aieeretta'




'dated July-‘1, 1996, were submitted in early July. The

-,'number ‘of ‘adults in the populations. ‘as
projected population trends. Additionally, updated information

. Johnson's seagrass Halophila johnsonii -

. The best available information indicates that right whales and
Johnson’s. aeagrass are not likely to be adversely affected by the

continued operation of the circulating cooling water system at
St.. Lucie Plant. » - _

BiOIOQYlndDiltribution [

s.ea_m:tlea

,QPrec1se data regarding the total number of aea turtlesvin waters

information generated by the EWG in November 1995 was considered

" in“the 'June 11 and June 27, 1996 sea“turtle conservation

regulations BOs. Completed reports by the Group,” entitled"'“
“*Kemp’s ridley (Lepidochelys kempii) Sea Turtle Status Report, *
dated June 28,. 1996, and the “Status of" the Loggerhead: ‘Turtle

Population (Caretta caretta) in the Western North Atlantic' .
se’ reports

are incorporated by reference.W‘

Xump n ridley oea turtlo (Lqpidoehelyr kcqpi)

The EWG report,*'xemp B ridley (Lepidochelyskampii) Sea Turtle
Status Report”, dated June 28, 1996, provid‘“ a aummary of Kemp B

ridley habitat use, life history parameters _
11-as & rent and

regarding Kemp’s ridley nesting for 1996 is considered in this

- 14
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- BO. Figure 1 illustrates Kemp’s ridley nesting data from Rancho .
Nuevo and, since 1990, adjacent beaches in Mexico. Although data
are still preliminary for the 1996 nesting season, 1,957 nests
were protected in corrals; 37 were placed in styrofoam boxes for
incubation; and 13 nests were left in situ for a total of 2,007

nests. (Burchfield, 1996b). Unusual nesting behavior, such as
two weeks of nlght -time nesting, was observed and attributed to
“the odd climatic conditions this summer (Burchfield 1996a). The
EWG identified an average Kemp’s ridley population growth rate of
13 percent per year since 1991, however, this rate of growth did
not continue in 1996. Annual fluctuations due in part to
irregular internesting periods are normal for aea turtle o

populations.

'Figure 1 shows the upward trend in Kemp'’s rzdleys nests since the
late 19805, although the increase is not dramatlc at the Rancho

Nuevo camp. The area surveyed for ridley nests was expanded in

1990 ‘due to destru tlon of the primary nestlng”” by*Hurrlcane
Gilbert. The EWG assumed that the 1ncreasedvn sting ob ,
partlcularly 51nce 1990 was a true increase. Y n
reault of expanded beach coverage. Becausejf

documented since that t1me is due to the increaaed survey*effort
* rather than an expandlng rldley nesting range. 'As noted by the
EWG, trends in Kemp 8 rrdley nesting suggest that recovery ‘of
_this populatzon has begun ‘but contlnued caution 18 necessary to
ensure recovery. and to meet the goale ident;fled in the Kemp's

ridley Recovery Plan. ;
Loatherback turtlo (Duzmochely: coriacoa)

The Recovery Plan for Leatherback Turtles (Dermochelya corzacea)
 contains a deacrxption of the natural history and taxonomy of
this species (NMFS and USFWS, 1992). Leatherbacks are widely
distributed throughout the oceans of the world, and are found
throughout waters of the Atlantic, Pacific, Caribbean, and the
Gulf of Mexico (Ernst and Barbour, 15972). lLeatherbacks are
predominantly dzstributed pelagically, feedzng prlmarily on .
jellyfish such ”Stomolqphus, Chryaora, and Aurelia. (Rebel,
1974) . However. ‘their d1str1butlon over. nearshore waters does
mot. vary slgnzflcantly from loggerheads (Shoop and Kenney. 1992).
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and they likely. come 1nto shallow waters if there is an abundance
of jellyfish nearshore : ‘ y .

Leatherbacks were observed most commonly during summer and fall
months,  and showed a more pelagic and northerly distribution than
loggerheads ‘ Aerial surveys conducted over- coastal waters from
North Carolina south identified the. greatest. abundance of
leatherbacks. Wlthin the Southeast Region during summer months off
the northern east coast of Florida, adjacent -to. leatherback

'nesting beaches (Thompson and Huang, 1993).

~

Trends in the leatherback population are the most difficult to
_assess since. major nesting beaches occur over. broad .areas within
“‘tropical waters outside the United States. . In the eastern
Caribbean, nesting occurs primarily in the. Dominican Republic,
the Virgin Islands, and on islands near Puerto Rico.g Sandy .
Point, on the western edge of St. -Croix; Virgin Islands, has been
designated by the FWS.as critical habitat for nestinghwwggwgg
turtles. Nesting. also occurs the Atiantic Coast of: Florida..on a
. smaller. scale The primary leatherback ‘nesting-beaches:in: the
western Atlantic occur in French Guiana, Suriname, and Mexico.
" Although increased observer effort on some nesting beaches has
resulted in‘increased_reportsfofaleatherbaekgnesging,;deglines in
' nest abundance have been reported in the beaches of greatest
..-nesting densities. At Mexiquillo,.. Michoacan,«Mex1co. -between:
g:1986 and, 1987, 4796 nests. were laid on 4.5 . km of beach. During
the 1990 1991 ‘season,, only an. estimated 1200 nests. were reported
Another large western Atlantic nesting, beach is. located at
Yalimapo Les Hattes, French Guiana, where Fretey and Girondot
,,estimated the total number- of adult females at, 14, 700 to 15,300
in the late 1980s. Beach erosion has pushed nesting into '
.Suriname, confounding efforts to monitor trends from this colony.
‘Anecdotal information suggests nesting has declined at Caribbean

'“”beaches over the last several _decades: (Eckert. 1993)

Leatherbacks are the largest of sea turtles and are able to
. .waintain body temperatures several degrees above -ambient:

: temperatures, likely by virtue of their .size, insulating
”%subdermal fat, and an arrangement of blood vessels in - ‘the gkin-
" “and ‘flippers that enables. retention of heat generated during

swimming (Paladino et al., 1990).. o S _
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. " these waters are thought to be following their preferred

.”jellyfish prey, including Cyanea 8p: (Lazell,"'1980; Shoop ,
‘Kenney, ' 1992) . Researchers in the Chesapeake “have’ observe‘.”

'“leatherbacks in: the mouth of the Bay during summer months (Byles,
-rssa) A S : ,

In the northwest Atlantic, leatherbacks have been reported in New

- England and as far north as Nova Scotia and Newfoundland from

April to November (CeTAP, 1982). Although their tolerance of low
temperatures is greater than for other sea turtles, leatherbacks

‘are generally absent from northern waters in winter and spring.

In Cape Cod Bay, sightings peak in- August-and September
(Prescott, 1988). Adult leatherbacks stranded in the western

Atlantic identify impressive migrations between temperate and

tropical waters. For example, leatherbacks tagged on nesting

' beaches in French-Guiana and ‘Suriname have stranded on ‘New York -

beaches (Morreale, pers comm), and other leatherbacks tagged
while nesting in the Caribbean have s.randed on New England

‘Beaches ' (NMFS and’ ‘USFWS) . Shoop and Kenney (1992) observed
‘leathérbacks during summer months scattered along the continental

shelf from Cape Hatteras to Nova Scotia.’ Relative concentrations

" of leatherbacks were seen off the south shore of Long Island and

off Neéw Jersey during' summer and fall months. Leatherbacks in

nl Bawksbill turtlo (lretnochelys inbricata)

The hawksbill turtle is relatively uncommon in the waters of" the

‘continental ‘United States. Hawksbills prefer ‘coral reefs, such
‘as those found in the Caribbean and Central America However,

there are accounts of hawksbills in south Florida and a .

'surprising ‘number:‘are ericountered in Texas.' Mpst of the Texas
-¥écords are small turtles, probably in the '1-2 year class range.

Many of ‘these" captures or strandings are of individuals in an .

..z'unhealthy or injured condition (Hildebrand," 1982).; The!lack of
.. sponge-covered reefs and ‘the cold" winters in the north'rn Gulf of

Mexico probably prevent ‘hawksbills from’ establishing ‘2’ Viable '
population in this area. ,

Hawksbills feed primarily on a wide variety of sponges but also
consume bryozoans, coelenterates, ‘and mollusks ‘The Culebra -
Archipelago ‘of Puerto’ Rico contains especially important foraging

‘habitat: for -hawksbills. Nesting ‘areas in ‘the western‘North

Atlantic include Puerto Rico and the_Virgin “Islands.

-
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' ﬂ:een-turtle (Chelonia mydas)

Green turtles are distributed circumglobally, mainly in waters
. between the northern and southern 20°C isotherms (Hirth, 1971).

~ In the western Atlantic, several maJor nesting assemblages have

been identified and studied (Peters, 1954; Carr and Ogren, 1960;
Parsons, 1962; Pritchard, 1969; Carr et al., 1978). Most green
turtle nesting in the continental United States ‘o¢curs on' the
Atlantic Coast of Florida (Ehrhart, 1979). Recently,,limited
nesting has been documented ‘along the southeast ‘and’ panhandle
coasts of Florida (Schroeder, pers. comm.). °The Florida :
Department of Envzronmental Protection established an index
collection methods’ and effort on key nesting beaches. “The -
pattern of green turtle nesting on index- beaches ‘ghows"' biennial
-peaks in abundance, “‘with a generally positive trend during the
eight  years of regular monitoring Bsince the index beaches were

established.

While ‘nesting actiVity is obViously important in “dete
population distributions, the remaining portion (3 '
turtle's life is spent on the foraging grounds. - ‘Somi » 3
prznczpal ‘feeding pastures in the western Atlantic' Ocean’‘include
Florida, ‘the ‘niorthwestern coast' of the Yucatan Péni -
" gouth coast of Cuba, the Mosquito Coast of Nicaragua,“tﬁe
%rCaribbean ‘Coast of" Panama, ‘and scattered areas along ‘Colombia and -
Brazil (Hirth, 1971). The preferred food sources in thése areas
-are Cymodocea, Thalassza, ZOstera, Sagittarna, and Vallisneria
(Babcock 1937 Underwood 1951 Carr, 1952 1954 Mexico, 1966)

In Florida, important foraging grounds include the shallow,

. protected waters iof the Indian River Lagoon, the Flérida Keya,_
Florida Bay, Homosassa, Crystal River and:Cedar: Key - Ltk
Additionally, the :nearshore waters along Florida’s east'coaet'

: from Cape.Canaveral south through Broward Courity ‘alseo’: ‘provide
important foraging habitat:. Evidence: ‘provided by Mendorca' and
,MEhrhart (1982) -indicates that immature green turtles’utilize .

'Qiiestuarine~systems:during;periods of’their“liveslé1These'authors

identified a:population of young green turtles' (cariapace 1ehgthA’

,%29;5,75:4 cm) resident in Mosquito Lagoon;  Florida. The Indian

_~River system,  of which Mosquito ‘Lagoon is'a part; supported-a
green turtle: .fishery during the late 1800s (Ehrhart; - 1983), and
:these turtles may be remnants of this historical ‘colony.
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Additional juvenile green turtles occur north to Long Island
Sound, presumably foraging in coastal embayments. In North

a Carolina, green turtles are known from estuarine and oceanic’
' watera and occasional nests’ are documented as far north as Cape

Hatteras National Seashore..w

m‘:Loggerhoad turtlo (caretta caretta)

_*The EWG report, 'Status of the 1oggerhead turtle population

(Caretta caretta) in the Western North*, dated July 1, 1996,
provzdes a summary of loggerhead habitat use, life history
parameters and population trends and eatimates This report is
incorporated by reference., The. EWG report identified four.

. .nesting subpopulations of loggerheads in the western North
i{Atlantic based on mitochondrial .DNA evidence.x These include (1)
-; the Northern Subpopulation producing. approximately 6, 200
' nests/year from North Carolina to Northeast Florida;. (2) the

South Florida Subpopulation occurring from just north of Cape

| Canaveral on the east coast.of Florida .and extending.south :to the
st and -

Florida Keys and continuing nortn to Naplee on, the yest c
produCing approximately 64,000 nests/year. (3) the Floridh,g%

wJJPanhandle Subpopulation, occurring at Eglin Air Force ‘Base, and

e beaches. near Panama City and produCing approXimately 450

fnests/year, and (4) the Yucatan Subpopulation occurring on the
northern and. eastern Yucatan Peninsula inAMexico and produCing

.Hf0approximately 1, 500 = 2,000 nests/year.

:The EWG believed that the Nbrthern eubpopulation appears to. be ‘
stable after a period of decline; the South Florida Subpopulation

appears.to have shown significant increases over the last 25
years suggesting the -population.is-recovering, :although the trend
could not be detected over the most recent 7 years of nesting.

‘An increase. in the numbers of .adult-loggerheads has been reported

in recent years in Florida waters without a concomitant increase

-in benthic:immatures.;‘Since_loggerheada take approximately 20-30

years to, mature, the effects of decline in 'immature loggerheads

-might: not. be apparent on. nesting beaches for decades." ‘Therefore,
. the EWG cautione against over-interpreting upward trends in . '
,neating.}' In addition, - theee subpopulations cannot be managed
separately because the in-water distribution of each is unknown,
.and research suggests that- at least two.of the subpopulations
intermingle on the foraging grounds of the U.S. Atlantic coast.
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dPour thousand ‘one - hundred thlrty-two sea turtles have become
-entrapped at the St. Lucie intake canal between 1976 ‘and 1995.
: One hundred seventy-elght of: those have died, for a total
mortality rate of 4.3 percent. Loggerheads'haVe'been"the'specles )
most: involved over this ‘period, although green turtles have been
the. domznant species encountered since 1993. ‘

Entrapment at the St Lucie intake ¢anal can'result in direct
.- negative impacts.on turtles: in a number of ways: drowning in the
intake pipes, injury sustained in . the pipes and the canal, injury
.. :sustained during canal -dredging, - loss of condition due to long

entrapment, exposure to predators in the intake canal, injury and
stress sustained during capture, entanglement and drowning in
fish gillnets and turtle capture nets, and impingement and
drown;ng on barrler nets and in the. intake wells R

'Drownlng and 1njury dAn the 1ntake pipes are unllkely £ be major
direct impacts... With both generating units: operating; -the :

”rxtranszt time through the' intake pipes:(5: minutes“through the a2

ft. pipes: and .3 minutes throughi the ‘16 ft- pipes) is likely" too’

"mshort to drown a:sea turtle,:and there are no knéwn 3hstances  of .

».. turtle- mortallties from forced submergernce -in-thé- iritake p1pes
*Some captured turtles have shown recent superf1c1a1 scrapes,
resulted from contact with encrusting organisms‘in the pipellne
From.July 1, 1994 to:June 30, 1995, 14 of ‘361 turtles captured
. had significant’inﬁuries,*mostfoffwhich were 61d-and well-healed
.{Quantum, 1994) . - One :loggerhead captured in“1994 had a fresh’
penetrating’ crack .in -the:.carapace' which may ‘have: been sustalned
-in the intake pipes or before entrapment, poss;bly by boat

ﬁ,collision.

NMFS has conducted several formal consultations with”thE‘U'S:” ,
Army. Corps of -Engineers:(COE) on the effects of channel: B
maintenance dredging on sea. .turtles, :which have ‘'generally
‘concluded that the operation of hopper dredges, but not™hydraulic
or clamshell dredges, adversely affect sea turtles. This
. .conclusion.does.not .apply, -however, -to dredging-conducted in the
narrow - confznes of the St. Lucie intake ‘canal where- turtles have
~dimited: abzl;ty to evade:a dredge. ‘All types of’ dredging may '
affect-sea turtles there.  In fact, ‘from 1976 °to6 1990; 7 =
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loggerheads were Xxilled during maintenance dredging in the St.
. Lucie intake canal. 1In 1994, however, hydraulic dredging was
accomplished without any sea turtle mortality by isolating the
- dredging area with a temporary 4 .in. ‘square barrier net. FPL
‘engineers expect that future maintenance dredging in the intake
. canal will generally only -be necessary west .of the newly
installed 5 in. barrier net. Impacts to sea turtles from _
dredg;ng west of the new. barrier net are considered- unllkely In
the rare instances where dredging may be required to the east of
_the S in. barrier net, FPL will contact NMFS and initiate
- consultation on the particular project,. in conjunction with NRC
., -or COE., Dredg;ng associated with the-construction:of: the 5 in.
_.barrier net was.the subject of a separate;.informal consultation
... with NMFS. (concluded October. 26 ©1995), -and ‘the work ‘was
accomplished wlthout any 1mpacts to- turtles. i

The extent of 1mpacts resultzng from loss of condltion and.”
exposure to predation is largely dependent on the species and the
.total residence time of individual animals in::the ‘intake ‘canal.
Green turtles in-particular would not-have: access. toitheir nérmal
. food. sources of sea grasses.or algae! in‘the.canal."Loggerheads
may be able to find some of their.,_- prey. speci'e‘s:; that: have:also: ‘
., become. entrapped in the canal. .In 1994,. FPL-reported residence
-, times based on visual. obaervat;ons ‘for turtles entrapped east of
the H1ghway ‘AlA barrier net.- Average residence times were 1.47
days for -loggerheads and 2.00 days.for greéen-turtles, ‘and 100
.percent. of the loggerheads and 97:percent jof the greens were
_captureg,wzthrn one week .of first sighting. . Loss of condltlon
gﬁgromqlack_ofgadequate food sources:.should-not: have ‘serious '
negative impacts on turtles.over these relatively ahort“periods
-of time. Predatory fish, 1nc1uding barracuda, 'sharks, and‘: -~
jewflah occur -in- the intake canal and may pose a threat ‘to the
-smaller turtles in the canal. The level of predation on turtles
entrapped in the intake canal has not been quantified, but can be
mitigated by minimizing the residence time:for: individuals i
entrapped at the St. Lucie Plant. The’  contribution of predatzon
to the overall turtle mortality rate -at the St Lucie Plant is

- probably small.

Drownzng in capture nets has occurred occasionally throughout the
history of the St. Lucie Plant's ‘capture program during ‘the '
period. 1976 June 1995. Since the capture-<release program. began. _
7 loggerheads (7 mortahtzes out of :2583 captures or 0.3 ‘
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percent) and 13 green turtles (13 .mortalities out of 1165
captures or 1.1 percent) have drowned in capture nets. ‘Turtles

- .can -drown when they become tightly entangled, when the net

- becomes fouled on the bottom, or when a small turtle becomes
tangled with a large turtle and is held underwater. Since April
1990, the nets have been set only during daylight hours and
constantly. ‘tended-resulting in 3 greens drowned in capture nete,

but -no loggerheads

Injuries?sustained during capture are all reported to be i
superficial.: Typically they involve small cuts from nét‘-strands
.and abrasions sustained during handling. -Efforts can ‘be made to
reduce effects from stress by minimizing handling time (reported
.to .be generally under one-half hour. to obtain biological:: 3
information .and to tag the animal) and by keeping turtles cool
and shaded prior to release. Lo : -

Impingement of turtles on:the barrier nets: has'been: implicated in
~ only one mortality since: improvements to thé 8 in.:barrier:net
",were comgleted_;n 1990. ' Since then;: one: loggerhead >hasgvbeeome
. entangled in the 8-in. barrier net. and..drowned. ="Six -other:’
- loggerheads. and 5 greeriiturtles have been recovered dead”at the
barrier.net, -but . thezrvcause of death is unknown‘and ‘the: " -
. carcasses would naturally accumulate ‘at the barrier mneti'  The
..« ; UIDS:barrier *is believed by FPL to pose a greadter threat to-
.turtles:than the other barrier nets because of ‘its-downward ‘slope
,relative ‘tosthe current flow, :and' 1 UIDS-associated mortality has
: been-reported.since,1990.~aGenera11yfzhoWeVer,'smallJturtIes
- .capable of penetrating the AlA barrier net-can: pree&mably‘ ‘
penetrate. the UIDS. barrier without impingement and end: ap: in the
intake wells. The large number of small ‘turtles removed ‘from the
intake wells in recent years bears this out. With the recent
- installation of:the 5 in.:barrier net, -any turtles which:: .
penetrate that net will likely: be .of such a. small ‘gsize: that they
wzll eaaily pasa through the UIDS barrzer. h SRR .

Since 1992, the number of small green turtles entrapped in the

St. Luc;e 1ntake canal has been. -rising rapidly. Correspondingly,

more,, small turtleaﬁare penetrating the barrier nets and- =~ = -

eventually reaching the dintake wells. . :In 1995, 673" green*turtles

were entrapped in: the . St. Lucie intake canal, and: 97 ‘of those had

to be removed £from the -intake wells, where: 7 died.-  Since 1990, a
‘ " total of 16 green turtles have been recovered dead from the
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intake wells. FPL has reported that 3 of the 16 died as the
result of injury inflicted by the mechanical debris—removing
rakes. The other 13 are reported.by FPL as dying of unknown
causes. These small turtles possibly died from exhaustion and
drowning after swimming against the currents in the intake well.

. Certainly other factors may contribute to-a weakened state of
health in some small individuals that reach the intake wells, but

- it is clear that entrapment in the intake wells poses a mortality
threat to these small turtles. In 1995, green turtles reaching
the intake wells experienced a mortality rate approximately five
‘times higher than those green turtles that were captured

_.elgewhere in the canal. Kemp’s ridley turtles, due to their

- small :size, are also at risk to penetrate the 8 in. barrier net

. -and to become exposed to the intake wells. Kemp’s ridleys become
entrapped at St. Lucie much less frequently than green turtles,
‘however, and no rldley mortalities: have occurred at St Lucxe

pince 1988.

L
.

:In addition to.the impacts-to sea turtles! already discuksed; ~
entrapment at the St. Lucie intake canal:can'have sgeveral other
negative. effects -on .sea turtles,~through 1nterruptionJof e
" migration,.loss of mating opportunities, -and-loss of nestlng g
-opportunities. - Leatherbacks are probably :more sensitive to -
. interruption of migration than the other speczea ‘of sea turtle
because their spring migrations seem to be: closely synchronized
'with the presence of prey .species.. ‘The problem of loss of mating
opportunlties is impossible to quantify but would affect adulta
- prior .to and during the nesting season. iLod#s -of nesting L
opportunities is a documented problem, wzth several instances of
females nesting on. the canal bank reported by .FPL. The severzty
. of any of these impacts can be reduced by minimizing reaidence
time of ind;vxdual turtles-in the canal.'-~

The recent installation of a new. barrier net: with as. in. square

.:meeh_should ‘reduce many of the:current impacts:of entrapmen;,in‘
the intake canal. The new mesh size was selected based on the’
observed carapace widths of green turtles removed from the canal
during the first ‘half of 1995:when no green turtles were observed

* - with a carapace width smaller ‘than the ‘maximum diagonal opening

'in the mesh of . the proposed barrier .net. Smaller turtles have'
--been .encountered historically, but the S in. mesh net would

,Pprgvgnt virtually all of the turtles encountering it- from

~ penetrating the barrier, so long as the net is'properly
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.~ maintained. - Intake well mortalities should therefore approach
‘zero'with the -new barrier met in place.’ 'The new barriéer net has
been erected to the east ‘of the existing large mesh net; which -
will continue to be maintained. The area of the canal in which
. turtles will be entrapped has been :reduced: by about 40 percent,

" and-capture activities ‘are: reported ‘to ‘have become more ‘efficient
(3 Gorham, pers ~comm. ). which may reduce residence times ‘in the

canal

¥

: Since reporting of sea turtle entrapment -and@ mortality at St.
" Lucie:Plant -began in 1976, ‘two general trends in the impacta on
gea-turtles’are ‘clear. The: total ‘number of: turtles entrapped has
increased, ‘particularly in 'thé' last five yeara, and the" mortality

rate :of ‘the .entrapped turtles ‘has-decreased.” With the exception‘
of the activation of Unit 2 in 1982, the operatzng RS
characteristics of the circulating water system have not changed
-.over time.:: The increased: numberuof*entrapments aré-most-likely
the: result of: 1ncreased local:abundances-of" turtlea'ﬁespecxally
<. juvenile:green:. turtles.:. Thé: decreasing mortality-fates aré’c

: to:dincremental -improvements: in- therturtleﬁprogram exe&utéed at -
i»-FPLy {including-the construction of -barrier: nets, improved 5
we?monztorzng, and fine tunzng capture methods. Since 1990, turtle
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‘natural- rubber, -could be mistaken for:prey items. by ‘turtles:‘and
~ r«consumed,  with- unknown ‘health effects.  To.address this.and other
concerns relating to the Taprogge system’s operatlon, FPL :

mortalities have resulted from drowning in the capture or barrier .
nets, entrapment in the intake wells, and unknown, presumably
natural, causes.. Small green turtles from the intake wells

: constitute half of .these mortalities.v»

A new trend may also be emerging. In 1995,Aon1y 14 of .the 673 v,

.:rgreen turtles (2.1 percent) captured. were visibly afflicted with
ﬂfibropaprlloma tumors. -From January 1 through May 31, 1996, 37
out of 276 green turtles (13.4 percent) captured have been

afflicted. Whether this increase in fibropapilloma rates will
continue is uncertain. . If it does, however, mortality rates of

.entrapped green turtles may increase deyond the.rates observed
.;historically.g Afflicted animals may suffer a general loss of
-~ fitness and be more likely .to succumb to natural sources of

. gtress, as well as any stress due to entrapment at the intake

“canal. .. . A N

'!;fossible,impacts'Of the Taprogge oondenser cleaning system'have'
- 'been examined.  Release of the system's sponge’ balls. in:the : v
+» plant’s. discharge ‘waters would introduce-persistentsmarine: debris

offshore -of the plant. :The .cleaning:-balls;;made-ofzvulcanized |

instituted operational procedures for the system to prevent
sponge ball release into the environment. FPL has been making
operational reports to FLDEP since March 1996 on the Taprogge

- system.  Through April, sponge ball loss was quite low, maximally .

estimated at 3 balls/day. These sponge balls would most likely

have been lost as a result of deterioration to a small enough

size to pass through the strainer grid. 1In May, however, the
loss of 1200 out of the 1800 balls in one of the water boxes was
detected. This loss was not associated with a backflush, but
probably resulted from accidental opening of the strainer grid.
Although a survey of the beach along Hutchinson Island did not
result in the finding of any of the discharged sponge balls, it
is important to note that the size and coloring of the balls
would make them extremely difficult to observe on a sandy beach.
FPL subsequently has increased controls on sponge ball
inventories and has added key lock controls on the ball
strainers. The sponge ball loss rate that was reported, prior to

- the large loss event, was quite low, and probably consisted of

very small sponge parts. No impacts to sea turtles are expected ' I
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- from this normal operational loss rate., Single, large losses of
sponge balls should be preventable through proper management

controls, which FPL appears to be implementing 'No impacts from .
the Taprogge aystem are anticipated as. long as effective .

R operational and management measures are maintained -~ FPL should :
_continue to generate the monthly reporte on the. operation of the

Taprogge system which_ have been required by the FLDEP Bureau of
. Protected Species Management, and a copy ahould also be provided
to the NMFS SOutheaat Regional 0£fice to allow NMFS to evaluate
whether impacts from _Bponge ball loss are greater than presently

= anticipated

Future levels of impacts to marine turtles at the St Luc1e Plant

- are difficult to assess in absolute terms, since theucontinuation'

of the recent increases in entrapment is likely but
unpredictable., However, an estimate of future mortality rates
can be derived from. recent observations. Under the turtle

" ‘capture and release program that has_been in place since 1990, no

hawksbill, leatherback, or Kemp's ridley mortalities have
occurred, and entrapped greens and loggerheads ha experienced
mortality rates of 2.6 percent and less than 1 pe ent,
respectively. The new barrier, net should greatly reduce.o heven
eliminate intake well turtle mortalities, even though f._f
green turtle mortality rate.- since 1990, excludip intake well
mortalities, ‘has been less than 1 percent.,rFuture 1ethal impacts
‘to greens and 1oggerheads are not expected to. exceed greatly the
current 1 percent rates. Although no. leatherback Kemp 8 ridley,' '
or. hawksbill mortalitiee have occurred in the last Bix years at

;~. St Lucie Plant, a very low level of. impact not likely to exceed

l indiVidual per year is posszble for these species.z,

Continued operation of the circulating water system at the St.
Lucie Plant is likely to result in adverse effects on loggerhead :
..green, and to a lesser extent. Kemp 8 ridley, hawksbill and i
leatherback sea turtles, however. NMFS believes that the level of
impact is not likely to jeopardize the continued existence of any

sea turtle epeciea.

: _ .
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‘b:Reinitiation of formal consultation is required if (1) the -
o amount ortextent of taking spec1f1ed “in the 1ncidental ‘take

to determine the subsequent dispersal of captured and released ‘

Cumulative effects are those effects of future state or prxvate v
activities, not involving Federal activities, that are reasonably
certain to occur within the action area of the Federal action

subject to consultation. State regulated fishing activities,

‘“including trawl and seine fisheries, in nearahore Atlantic waters_
' probably take endangered species. These takes are not regulated A
_ or reported. ‘It is expected that States will continue to -
~ -license/permit large vessel and thrill- craft operations which do
' pot “fall under the purview ‘of a Federal ‘agency and ‘may issue
 “regqulations which will affect fishery activities. Increased
- recreational vessel activity in inshore and nearshore waters of

the Atlantic will likely increase the number of turtles taken by

f‘”injury or mortality in vessel collisions. Recreational hook-and-

line fisheries have also been known to 1ethall§ take sea turtles.
Although pathological effects of oil spilla ‘have been documented

“in laboratory studies of marine mammale, as’ well as sea turtles
.(va*go et al., 1986), the impacts of other anthropogenic toxins

5have not been investigated

'is‘exceeded (2) new 1nformation reveals effects of the

‘ﬁcaction that may affect listed spec;es (>4 critical habitat (when
’“idesignated) in'a manner or to an ‘extent not previously

‘““cons;dered (3) ‘the identified action is subsequently modified in
“a’manner’ that causes an efféct to listed species or critical
“‘habitat that. was not considered ‘in the Biclogical Opinion, or (4)

a new species is listed or critical” habitat de81gnated that may
be affected by the identified action. :

" ‘Pursuant to section 7(a) (1) of the ESA, the. .following

AINES are WHYSSIEMI0 further reduce or

conservation §

"‘jmitigate adverse impacte from the continued operation of the
-~ cooling sea water system at St. Lucie Nuclear Generating Plant on

loggerhead, leatherback green, Kemp's ridley and’ hawkabill

- turtles:

(1) FPL should continue to carry out or assist in research
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turtles through its. tagging program and through cooperation with
properly permitted soientists. _

(2) Current procedures for . determining turtle residence
. times in the intake canal tend to underestimate actual ‘residence
Létimes., FPL should continue efforts to improve:residerice time
estimates.. These efforts may include directed studies- of
"ﬂresidence time, so long.as research permits are obtained from the

-'tproper authority.
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~ specifying the impact of any incidental taking, providlng

N

{ Section 7(b)(4) of the ESA requires that when an agency action is -

found to comply with Sectlon 7(a) (2), NMFS will issue a statement

reasonable and prudent- measures necessary to minimize impacts,

' and -Betting forth terms and conditions tham

Only. incidental taking by the Federal agency or applicant that

v_complies with the specified terms and conditions is authorized.

Specifically, reasonable and prudent measures déscribed below are
non-discretionary, and must be implemented by the agency so that

they become binding conditions of any permit issued to

applicants, as appropriate, in order for the exemption in section

7 (o) (2) to apply. Under the terms of Section 7 (b)(4) and 7

(o) (2), taking that is incidental to and not intended as part of
the agency action is not considered a prohibited taking provided
that such taking is in compliance with the terms and conditions

- of this incidental take statement.

Based on historical records of sea turtle capture and mortality
at the St. Lucie Plant cooling water intake canal, NMFS

~ant1cipates that. continued operation of the c1rculat1ng water

system at St. Lucie Nuclear Generating Plant may result in the-
capture and mortality of loggerhead, leatherback, Kemp's ridley,
green and hawksbill turtles. Therefore, an incidental take
level, and terms. and conditions necessary to minimize and monitor
takes, is establlshed Variability in the rate of turtle
entrapment at the St. Lucie Plant is considered to be primarily a

~ function of the local abundance of turtles, since the operational

characteristics of the intake structures have.remained constant
over the years. 1In recent years, green turtle entrapment has
increased at a dramatic and unpredicted rate and may continue to
increase. Therefore, no take level will be specified for
entrapment, capture, and release of any species of turtle.

The lethal take levels bglow,afe based on the historical observed
lethal takes, but provide for increased total numbers of lethal
takings as entrapment levels increase. Consequently, two lethal

take levels are specified: one is a fixed level of the number of .

turtles of each species entrapped during the calendar year, while

. the other is a percentage of the number of turtles of each

species entrapped during the calendar year. The allowable take
level will be the greater of the two numbers, considering the
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- nrevailing'entrapnent rates. The following annual 1nc1denta1
: lethal take- levels are established ; ST

1 2 loggerheads, Caretta caretta, or 1. 5 percent of the total

number of loggerheads entrapped at the intake canal, whichever is

. greater; =

. .2. 3 greens, Chelonza mydas, or 1. 5 percent of: the total number

-~ of greens entrapped .at the intake canal, whichever is greater;
‘3¢ 1 Kemp'’s ridley, Lepidochelys kempi, or 1.5 percent of the

total number of Kemp's ridleys entrapped at the intake canal

whichever is greater;
4. 1 hawksbill, Eretmochelys imbricata, or 1.5 percent of the-
total number - of hawksbills entrapped at the intake canal

. whichever is greater; _
¢ - 5. 1.leatherback, Dermochelys coriacea, or 1.5: percent of the

total number :of "leatherbacks entrapped: at the intake canal,
whichever is greater,

A
.

| The followrng terms and conditions ‘are " established to monitor the
 level of ‘take and ‘to minimize the adveree impacts ef entrapment

\and the posszbility of lethal takes

s ) B Install and maintain a. 51n (12 7cm) bar mesh barrier net
across the intake canal, east of the existing ‘8in mesh
barrier net. The new net must receive regular inepection,;

.maintenance, and repair on ‘at’ least'a ‘quarterly basis. The
regular;maintenance schedule notwithstanding;any holes or
damage to the net that are discovered must be promptly:

- repaired: to prevent the passage of turtles through the
4,barr1er net.,_o: : et . RS

2) The existing Bin mesh barrier net ‘must be" retained to
serve as a backup to the new 5§ in. mesh barrier net, which
~may be lowéred occasionally because of fouling and water
i flow-problems: The 8in mesh nét must receive: regular
. .inspéction, ‘maintenance, and repair‘on at least‘a quarterly
-« basis. ~The regular maintenance schedule notwithstanding,.
any holes or damage to the net that are discovered must be.
promptly repaired to prevent the passage of turtles through

'uw:the barrier net..:

‘ﬁn;ﬂﬁax FPL must continue its current program to capture and
-release turtles :from thepintake canals% The handling of
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caP.turedl.turt-les, ‘treatment and rehabilitation of sick and .
injured turtles, and ‘disposition of dead turtle carcasses

4) Capture netting in the intake canal shall be conducted
- with a surface floating tangle net with an unweighted lead
~line. The net must beclosely-and:thoroughly inspected via

"y;a) 8 hours per day, 5 days per week. under normal

shall be in accordance with permits granted through the
FLDEP. , . N

Y

boat at least once. per hour. Netting shall be. conducted

. .. whenever pea turtles .are present in the intake canal
according to the following schedule: <

L

circumstances;
b). 12 hours per day or during daylight hours, whichever

_:18 Jless, 7 .days per week, -under. any of ‘the - follow1ng
circumstances: :
i) an adult turtle occurs in the canal during mating ’
- or nesting season: (March 1. through.Septembér: B0,
+31) - -an;:individual turtle has remainedﬁin the canal
for 7 days or more, - - R Rl
iii) a leatherback turtle occurs in the canal
. dv) an apparently 'sick or. injured turtle-occurs in the

"Fﬂﬁl-xu‘“v LD e i

fReasonable deviations from this: schedule due tor human safety
Aconsiderations (i.e., .severe weather) are: expected.

ok R

;hs) I£ a. turtle is observed in the intake canal west of the

8 in. barrier net, directed capture efforts shall be
undertaken to capture the turtle and to prevent it £rom

A entering ‘the intake. wells.

,1,6) The gratings at each of the intake wells shall be
"gvisually checked for -turtles at least 8- -times each 24-hour
- .period. .If .a turtle is sighted in an intake well, dip nets

.or other non-injurious methods should be. used to ‘remove the

_turtle o

:'7) | Considering the recent increases in turtle entrapment

at the St. Lucie Plant intake canal and the possibility of
future increases, -operation of the current ‘turtle capture

5__and removal- program may become increasingly expensive and .
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“.;nresult 1n unacceptable take levels Although Bome
’gfengineering solutions towprevent -or reduce turtle-
entrainment at the intake structures have already. been

investigated, increasing burdens on the turtle capture and
removal program warrant the investigation of other possible
alternatives. Little or no information has been provided on
the factors that attract turtles to the intake structures

and the specific behaviors of turtles in the immediate
vicinity of the intake structures. Without such

information, it is unlikely that solutions or mitigative

" measures car. deve10ped to decrease the current take

levels.

ructnres. Thls may be accompllshed by remote vi
or s;mllarly designed methodology that will not interfere

‘with turtle behavior. FPL shall provide NMFS with the
‘proposed plan for collecting these data by June 30, 1997.

Once the plan is approved and the study is initiated, FPL .
must report quarterly on progress in this regard and shall
provzde a final report by December 31, 1998.

'8) FPL must continue to partxczpate in the STSSN, under

proper permits and authority, in order to assess any
possible delayed lethal impacts of capture as well as to

- provide background data on the mortality sources and health

of local sea turtles. As a point of clarification, stranded
sea turtles will generally not be counted against the
authorized level of lethal incidental take in this
incidental take statement, but information from strandings
may be the basis for the determination that unanticipated
impacts or levels of impacts are occurring.

©8) FPL should continue to conduct, under proper permits and
" authority, the ongoing sea turtle nesting programs and “
public service turtle walks.

10) Monthly reporta covering sea turtle entrapment, capture
efforts, turtle mortalities, available information on
barrier net inspections and maintenance, and the Taprogge -
cleaning system operation and any sponge ball loss at St.

‘Lucie Plant shall be furnished to NMFS. In addition, an

annual report discussing these same topics shall be

. furnished to NMFS. Also, a meeting shall be convened
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! between FPL, NRC, and NMFS to ‘discuss endangered and
threatened specxes infomat:ion and ‘devel;
NP e S

i.

33




- LI 4
'n‘:

_iikeferepcee .

_Applied Biology;‘lnc;: 1953;,¢?lorida Power & Light Company, St.

Lucie Unit 2 annual environmental operating report. AB-631.
Prepared by Applied Biology Inc. for Florida Power & Light
Co. Juno Beach, Florida, pp 71.

ilBabcock H L. 1937 The sea: turtles of the Bermuda :Islands,

withxa ,auryeywof,the,present gtate of the. turtle fishing
industry. Proc. Zool. Soc. Lond. 107: 595-601."

'i;Bellmupdj:S,._M;T.anasnik,»and G. Laroche. 1982.- Assessment of

the impacts of ‘the St. Lucie Nuclear'Plant on-:threatened or
endangered species. U.S. Nuclear Regulatory Commission,

- .0ffice -of Nuclear .Reactor: Regulation. DocketsNo;ﬂ50¢39§, PP

9”‘):"_.68. "’.* .

jfﬁrBurchfield P 1996a Personal Communication.a CladysﬁPorter 200,

Brownsvzlle, Texas.

Burchfield, P.:1996b- .Report on the Mexico/United:Statés. of i
America Kemp 8.ridley sea turtle population restoration
project at the Rancho Nuevo, Barra Del Tordo, Barra

xﬁhépgtignalgg,:Tepehuajes, La ‘Pesca .and Altafiira Camps,

- . Tamaulipas, Mexico. U.S. Department of Commerce National
Marine. Fisheriea Serv;ce T germgall 0 e

Byles, R A. 1988 Behavzor and ecology of sea- turtles from
_ Chesapeake Bay, Virginia. A dissertation'presented to the
faculty of the School of Marine Science, The College of
. William and Mary in:Virginia, in:partial fulfillment of the
fwrequirements for the degree of Doctor of Philosophy.
Carr A F.. M H. Carr and A B Meylan. 1978 The ecology and

migrations of sea:turtles. 7.  The western: Caribbean green
_tprtlegcolony.i Bull. Amer. ‘Mus. Nat. ‘Hist. 162(1)% 1746.'

Carr, A.F. and L. Ogren. -1960. The ‘ecology: and. ‘migraticns‘of-
‘ sea turtles. 4. The green turtle:in the Caribbean Sea.
Bull. Amer. Mus. Nat. Hist. 131(1): 1 48.

Carr, A.F. 19§;. Handbook of Turtles. Ithaca. New York:
Cornell University Press. .

)
.



ay

c - 9,

”,aemn. WPV Comenr

-a’

L
Cw oy

L

Ernstf-L;Hgvand R.W. Barbour:: 1972, - Turtles’ of ‘the: United

CeTAP. 1982. A characterization of marine mammals and turtles .
in the mid- and north-Atlantic areas of the U.S. outer
continental shelf, -Final Report. U.S. Dept. of Interidr,
.Bureau of Land Management, Contract- No. AASSI CTB 48,
‘Washington, D.C. 538 pp. :

Eckert K.L. 1993. Draft Status Review of Sea Turtles Listed
. Under the Endangered Species Act of 1973. Leatherback Sea
Turtle Dermocbelys coriacea. Prepared for'NMFs, Silver
Spring, MD: . ;. . ' .

'» Ehrhart, L.M.. 1983.: ‘Marine. turtles of the Indian River lagoon

system. Florida Sci. 46(3/4) 337-346.- -

Ehrhart, L.M. 1979.; A survey of marine turtle nesting at
Kennedy Space Center, Cape Canaveral Air Force Station,
North Brevard County, Florida, 1-122. Unpublished report to
. - Division of Marine Resources, St. Petersburg, Flor‘da, “Fla.
Dept. Nat. Res. ST A R R

‘States~~ Univ. Kentucky Press, Lexingtonrxentucky

i r(.

' Expert Working Group (Byles, Richard C. Caillouet. DLt Crouse, L.
“ .o Crowder;, S. Epperly; W. Gabriel, B. Gallaway, ‘M. Harris, T.

Henwood, S. Heppell, R.Marquez-M,’ S. ‘Murphy, W. Teas, N.
Thompson, and B. Witherington) 1996. Kemp’'s ridley-sea
~turtle .(Lepidochelys: kempii) status report. Submitted to
NMFS. June 28, 1996. e : S . s e

. Expert Working Group (Byles, Richard c. Cailloﬂet,'bgucrouse, L.

Crowder, S. Epperly, W. Gabriel, B.. Gallaway, M.Harris, T.
Henwood, S. Heppell, R.Marquez-M, S. Murphy, W. Tess. N.
Thompson, and B. Witherington) 1996. Status of the =~ "'
.. loggerhead turtle population (Caretta caretta) »in the
“ western North Atlantic. Submitted to NMFS on July’ 1, 1996.

- Florida Power & Light Co: 1985. Sea turtle intake entrapment

~_studies. - Special Document 4/9/85.,

35



~ OPINION DATED MAY 18,2001



1999, after the St. Lucie Plant exceeded NMFS’ anticipated incidental take of thre

- The May 4, 2001, Opinion states NMFS'’ belief that the continued operation’ ‘of the

If you have any questions followrng revnew of the document, please contact me at

UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001
May 18, 2001

Mr. Thomas F. Plunkett
President, Nuclear Division .
Florida Power and Light Cormpany
Post Office Box 14000

Juno Beach, Florida 33408-0420

SUBJECT: BIOLOGICAL OPINION, ST. LUCIE PLANT, UNITS 1 AND 2
(TAC NOS. MA6374 AND MA6375)

ETRIA

Dear Mr. Plunkett;

Enclosed is a copy of the Natlonal Manne Fisheries Service’s (NMFS) Biological Opnmon WhICh -
was issued May 4, 2001. This Oplmon isa relnltlatnon of consultation subsequernit to: the '
February 7, 1997, Opinion. ~ .

The U.S. Nuclear Hegulatory Commnssron formally requested reinitiation on November 30

turtles per year established in the Incidental Take Statement of the 1997 Opinion.
Opinion consideted new’ mformatlon about turtle interactions with the plant submitte
Power and Lightin a March 2000 report entitled “Physical and Ecological Facto‘_
Sea Turtle Entrarnment Levels at the St Lucne Nuclear Power Plant: 1976:1998.

seawater cooling system at the St. Lucreflant is not likely to jeopardize the contm exrs”té"'rjoe}"‘ B
of the five species of sea turtles found'at St. Licie. However, it revises the incrdental,,Take ' '
Statement and modifiés some of the Terms and Conditions of the previous Opinion.” These

'should be evaluated for the potentlal need to revrse the St. Lucie Plant Technical Specrfrcatlons -

and plant procedures.

(301) 415-3974. T e

- v’_'%Sm/erely, /

p / AU ( /L fo'ﬂ"'“f" JI—
‘Brendan T. Moroney, Project Manager, Section 2.
Project Directorate 1l
Division of Licensing ProjectiManagement
Oftice of Nuclear Reactor Reguiation

Docket Nos. 50-335, 50-389
Enclosure: NMFS Biological Opinion

cc w/enclosure: R. Hoffman, NMFS
See next page



Mr. T. F. Plunkett
Florida Power and Light Company

cc:

Senior Resident Inspector

St. Lucie Plant

U.S. Nuclear Regulatory Commission
P.O. Box 6090

Jensen Beach, Florida 34957

Joe Myers, Director

Division of Emergency Preparedness =

Department of Community Affairs
2740 Centerview Drive i
‘Tallahassee, Florida 32399-2100

M. S..Ross, Attorney,

Florlda Power & nght Company
P.O. Box 14000

Juno.Beach, FL 33408-0420

Mr. Dougla; Ander‘s’oin
County Admmlstrator

Mr. Rajiv S. Kundalkar
" Vice President . ..
St. Lucie Nuclear Plant’
6351 South Ocean Drive
Jensen Beach, Florida 34957

T M LAsEl L
. Vlce Presndent _N
" Florida Power & gh

T J. Kammel )
:;_,Radlologncal Emergency

" ST. LUCIE PLANT .

Mr. R. G. West

. Plant General Manager

St. Lucie Nuclear Plant
6351 South Ocean Dnve
Jensen Beach, Florida 34957

E. J. Weinkam
_ Licensing Manager
St. Lucie Nuclear Plant
6351 South Ocean Drive .
Jensen Beach, Florida 34957 .

. Mr. Don Mothena
i Manager Nuclear Plant Support Serwces '
Florida Power & Light Company ‘ '

P.O. Box 14000

: :Juno Beach FL 33408-0420. = =~ .

P. O Box 14000
"Juno Beach FL 33408 0

.Planning, Admlmstrator

o Department of Public Safety

6000 SE. Tower Diive
Stuart, Flonda 34997

“ Mr. Robert Hottman -~

us Department of Commerce

; Natlonal Marine Fisheries Service

~ Southeast Regional Office

9721 Executive Center Drive North

| St. Petersburg, Florida 33702




UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmaospheric Admlmstratlon
. NATIONAL MARINE FISHERIES SERVICE
Southeast Regmnal Office _
9721 Executive Center Drive North
'St. Petersburg, FL 33702 ,
(727) 570-5312; FAX 570-5517
http://caldera.sero.nmfs.gov

W -4 F/SER3:BH:mdh
Mr. Kahtan N. Jabbour

Senior Project Manager, Section 2

Project Directorate

Division of Licensing Project Management

U.S. Nuclear Regulatory Commission

Washington, DC 20555-0001

Dear Mr. Jabbour:

This document transmits the National Marine Fisheries Service’s (NMFS) biological opinion (Opinion)
based on our review of the document prepared by the Florida Power and Light Company (FP&L) titled
“Physical and Ecological Factors Influencing Sea Turtle Entrainment Levels at the St. Lucie Nuclear
Power Plant: 1976-1998” and a site visit and meeting held on November 10, 1999, among the plant,
Nuclear Regulatory Commission (NRC), state of Florida, and NMFS personnel. The FP&L document
was written to satisfy the terms and conditions set in the 1997 Opinion for the continued opeération of the
circulating seawater cooling system at the plant. The NRC’s May 9, 2000, request for formal
consultation was received on May 12, 2000. The NMFS consultation number for this action is
F/SER/2000/01394. If you have any questions about this consultation, please refer to this number.

This Opinion is a reinitiation of consultation subsequent to the 1997 Opinion. Reinitiation is necessitated
by two factors: 1) in 1999 the plant exceeded NMFS’ anticipated incidental take of 3 green turtles per

. year established in the incidental take statement of thc 1997 Opinion, and 2) the FP&L document
referenced above represents new information about turtle interactions with the plant. ‘This Opinion will
analyze the plant’s circulating seawater cooling system and its effects on loggerhead, Kemp’s ridley, |
green, leatherback, and hawksbill sea turtles in accordance with section 7 of the Endangered Species Act
of 1973 as amended.

The Opinion states NMFS’ belief that the continued operation of the circulating seawater cooling system
at the St. Lucie Nuclear Power Plant is not likely to jeopardize the continued existence of loggerhead, -
Kemp’s ndley, green, leatherback, or hawksbill sea turtles. However, NMFS anticipates incidental take
of these species and has issued an Incidental Take Statcment (ITS) pursuant to section 7 of the ESA.
This ITS contains reasonable and prudent measures with implementing terms and conditions to help
minimize this take. A complete administrative record of this consultation is on file at NMFS, Southeast
Regional Office.




‘We look forward to further cooperation with you on other NRC projects to ensure the conservation and
recovery of our threatened and endangered marine species.

Sincerely,

/. Jostph E. Powers, Ph.D.
" Acting Regional Administrator

Enclosure

cc: F/PR3

o:\s_ection7\fonnal\stluc\sﬂucOO.wpd




- Petersburg, ;Florlda ‘

Endangered Species Act - Section 7 Consultation

Agency: o " United States Nuclear Regulatory Commission -
gency . L _ _ %
Activity: . ( o ’ Continued Operation of the St. Lucie Nuclear Power Plant’s
o Clrculatmg Seawater Cooling System, Jensen Beach,
’ Hutchmson Island, Flonda (F/SER/2000/01394)

Consultation Conduet_ed By: Natlonal Marine Fisheries Service, Southeast Reglon

Date Issued

Approved By L 2
“Powers, Ph D
: ctmg Regxonal Admmlqtrator ‘

This document represents the National Maring Fisheries Service’s (NMFS) biologi¢al-opinion -
(Opinion) based on our review of the contmued operation of the St. Lucie Nuclear Power Plant s
crrculatmg seawater coolmg systerm and its effects on loggerhead turtles (Caretta caretta), +: - . -,
Kemp’s: nd]ey tuxtles (Lepzdochelys kempzz), green turtles (Chelama mydas); 1¢athicrback: turtle
(Dermochelys corzacea) and hawKsbill turtles (Eretmochelys imbricata) ifidccordante with..-
section 7. of the Endangered Specres Act (ESA) of 1973 as aimended. - Thé Nucléar: Regulatory
Commxssxon s (NRC) May 9 2000 request for formal consultatlon was. recelved on May 12
20()0 , . : : : v

This Oprmon 1s a remmanon of consultatlo hich’ resulted in NMFS J anuary 1997 Opmlon

* and is based on information provided in the ‘docutiient prepared by the Florida Power-and. nght :
Company (FP&L) titled “Physical and Ecologlcal Factors Influencing Sea Turtle Entrainment: -
Levels,at the St. Lucie. Nuclear Power Plant: 1976-1998” and a site visit ahd meeting heldon
November 10, 1999 among the p]ant NRC state of Florida, and NMFS personnel. Ascomplete
admxmstranve rt:oord of tlns consultatxon is.on ﬁle at the NM_'FS Southeast Reglonal Off' cein St: -

Consultatwn Htstory

In the ongmal eva]uatlon of the e{\" rironmental 1mpact of St. Lucie Unit 1, sea turtle entrapment
and: 1mpmgement were not evaluated Us. Atomiic hnergy Commission 1974). Nevertheless;
sea turtles were entrapped and 1mpmged when St. Lucie Unit 1 bégan commiercial operation in.~
1977. To facilitate the capture of entrapped turtles and to prevent turtles from moving down the
canal system toward the plant, a large mesh barrier net was erected in 1978. A mesh size of 8 in

- (20.3 cm) by 8 in was chosen to exclude 95% of the turtles based on the size frequency of turtles-
captured in the canal before March 1978. ‘



A b1010g1ca1 assessment was completed in 1982 for the operation of St. Lucie Umt 2. This
assessment was based on the entrapment hlstory of the plant from 1976 through 1981,
approximatcly 150 turtles per year. As part of this evaluation, the 8-in (20.3 cm) square mesh
barrier net was considered adequate to exclude turtles from the plant’s intake wells. Also, a
research program to investigate methods to physically or behaviorally exclude turtles from the
offshore intake structures was conducted as part of the Environmental Protection Plan of Unit 2
and concluded that there was no practical method to accomplish this goal (Florida Power & Light
'1985). In its 1982 biological opinion on the operation of St. Lucie Unit 2, NMFS concluded that
the project was not likely to jeopardize the continued existence of listed species under its
Junsdlcnon but made no provisions for sea turtle mortality.

Since 1993, FP&L has documented sxgmﬁcant mcreases in the numbers of eh’tr'apped’ turtles. A
principal component of this increase was'juvenile green turtles with carapace widths less than 12
“in (30 cm). Before 1993, the max1mum number of green turtles captured annually at’ the St. ©

Lucie Plant was 69. In 1994, a record high-of 193 green turtles was captured. In 1995, 673 green

turtles were captured, mostly juveniles. With the increase in the number of turtles handled and -

the decrease in the average size of the turtles, signifi cantly more green turtles have been able to

_penetrate the 8-in (20.3 cm) mesh barrier net and pass down the canal to be entrained in the
intake structures of the plant. The entrainment level peaked in 1995, when 97 turtles (14% of the
turtles: captured) were removed from the mtake wells of the plant :

i

Based o on the i mcreasmg number of : sea turtles captured and kllled at the'St.jLume Plant; the NRC

Southeast Reglonal Office of thls determmatton in a May 1 1, 1995 lett " The NRC submxtted a
biological assessment 'to NMFS on February 7, 1996. In addmon FP&L _alled anew =
barrier net with 5-in (12.7 cm) bar length webbing to prevent ‘the passage ‘of small turtles through
the existing 8-in net and into the intake wells of the plant.  Installation of the new barrier net was
identified as a mitigation measure early in the consultation process, when methods to reduce
entrainment were first discussed. FP&L 1mplemented thlS requlrement before completlon of the
section 7 consultatmn

AETEEN N e e
Pt

That: consultatlon was completed w1th the issuance, of a blologlcal opmton m Jé anuary 1997 wh1ch
coricluded that the project was not likely to Jeopardxze the. contmued existence of llsted species’
under NMFS jurisdiction. The 1997 Opinion ant1c1pated an annial inciderital lethal take of 2
loggerhead sea turtles or 1.5% of the total number of loggerheads entrapped at the intake canal, -
‘whichever was greater; 3 green sea turtles or 1.5% of the total number of greens cntrapped at the_
intake canal, whichever was greater; 1 Kemp’s ridley sea turtle or 1.5% of the total numberof -
Kemp’s-ridleys entrapped at the intake canal, whichever was greater; 1 hawksbill sea turtle or
1.5% percent of the total- number of hawksbllls entrapped at the intake canal, whichiever'was =
greater;'and 1 leatherback sea turtle or 1. 5% of the total number of leatherbacks entrapped at the
intake canal whlchever was greater

AR
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On.November 10, 1999, NMFS attended a meeting to discuss the reinitiation of section 7-
consultation because in 1999 the plant exceeded the anticipated incidental take level of green
turtles set by the 1997 Opinion. At the meeting, FP&L informed NMFS that the study report on
turtle interactions with the plant (required by the terms and conditions of the 1997 Opinion)
would be completed by March 2000. NMFS advised the NRC and FP&L that NMFS would
wait unt1] the report was completed and would partly base thé new consultation on that report.
NMFS recerved the report on April 19, 2000, and the NRC’s letter réquesting reinitiation ‘'of
section 7 consultatlon on May 12, 2000. “The document and léttér- ¢éontained new information -
about turtle interactions with the plant. NMFS constded the consultatron pacl\agc complete as of
recelpt of the May 12, 2000 letter : : : : -

This Opinion‘anal'yz'es'the plant’s circulating seawater'coollﬁg'system arid its effectson* - -~ -
loggerhead, Kemp’s ridley, green, leatherback, and hawksbill sea turtles in accordance with
section 7 of the ESA..

BIOLOGICAL OPINION

I Descnptrqn of Proposed Actron

,.7'

-States. The proposed action considered in this Opinion is the NRC s contmued lrcensmg of the -
St. Lucie Nuclear Power Plant and the plant’s continued opcration of the circulating seawater
cooling system, including the capture-release program for sea turtles which are entrapped -in the.

" plant’s intake canal, and the associated sea turtle conservatron and momtonng programs

.'conducted ‘under that lrcense A descnptron of these actrvrtres follows e

Circilatis Whter Syétem S Lo Dt <
The Atlantic Ocean provides cooling and recelvmg waters for both units’ condensers and
auxiliary coolmg systems. These systems share common intake and dlscharge canals with ocean
piping. The ma]or components of these canals and’ocean piping systems.are:. 1).three ocean.
intake structures and associated velocrty caps located approximately 1,200 f:(365:m) from the
shore line; 2) three buried intake pipélines to transpoit water from the intake-stricture to the

intake canal (one pipeline is 16 ft (4.9 m) in diameter, and two are' 12 ft (3.65 m) in diameter); 3) o

a common intake canal to convey sea water to each unit's intake structure, ‘4)-individual unit :.
intake structures 5) drscharge structures for each unit; 6) 2 common discharge canal; 7).one J -
d1scharge plpelme ) convey water offshorc to a “Y™ diffuser (12 f[3.65 m] diameter ptpelme) :
approxrmately 1 200 ft (365 m) offshore and anothiér pipeline to convey water offshore to a. -

multiport ¢ diffusér 16-ft (4.9 m) diameter pipeline; ‘solid pipeline from'shoreline to approxrmately;f .

1,200 ft (365 m) offshore and then the multiport dxffuser segment from approximately 1,200 to .
2,400 ft (365 730 m) offshore v

: The de51gn unit flow for Units 1 and 2'is 1,150.cu ft per second (32 6 m /sec) ‘with maximum and



. normal temperature rise across the condensers of 31°F and 25 F (17 -13°0C), Tespectively
(Bellmund et al. 1982).

Intake Structures and Velocxtv C Japs :
In 1991-1992, all three velocity, caps were reburlt due to the failure of several panels compnsmg
the caps. - The intake structures are located approximately 1,200 fi (365 m) offshore and about /
2, 400 fi (731 m) south of the discharge structures. The intake structures have a vertical section to
minimize sand intake and a velocity cap to minimize fish entrapment, but no screens or grates are
used to deny organisms access to the intake pipes. The tops of the intake structmcs arc
approximately 7 ft (2.1 m) below the surface at mean low water. The velocity cap for the 16-ft
(4.9 m) diameter pipe is 70 ft (6.5 m) square, 5 ft (1.5) thick, and has a vertical openmg of 6.25 ft
(1.9 m). The velocity cap for the two 12-ft (3.65 m) dlameter pipes is 52 ft (4.8 m) square, 5 ft
(1.5 m) thick; andhasavemcalopenmgof65ﬁ(20m) R ‘ ,

el

The flow velocities at various locations of the velocity cap and intake structures have been
calculated under various levels of biological fouling. The minimum and maximum horizontal
‘intake velocities at the face of the ocean intake structures for the 12-ft (3.65 m) diameter pipe is
calculated at 0.37-0.41 fi/sec (11.2-12.6 cm/sec) and for the 16-ft (4.9 m) diameter pipe is
calculated at 0.92-1.0 fi/sec (28.3-30.5 cm/sec). As the water passes under the veloc1ty cap, flow '
becomes vertical and the velocity increases to approximately 1.3 ft/sec (40 2 crn/sec) for'the 12-ft -
. (3.65 m).diameter p)pe and 6.8 ft/sec (206 cm/sec) for the 16 ft (4 9m) dlameter prpe (Bellrnund .
etal. 1982) . B ) .
Intake Plpe : .
From the ocean; 1ntake structures water ﬂows through the ‘three buned pxpelmes for L '
approximately 1,200 ft (365 m) and empties into the open mtake canal behmd the dune lme ‘The
flow through these pipelines varies from 4.2-6.8 fi/sec (127:206 cmi/sec), dependmg on the
pipeline and the degree of fouling. Transit time for an object to travel the dxstance through the
plpelme 18 approx1mately 180- 285 sec (3 to 4.75 min). . '

Due to. the dlﬁ'erences in, the dnameter of the prpehnes and fnctlon of the plpehne walls the _
calculated volume through the two 12-ft (3.65 m) dlameter lines is apprommately 20% each-and
approxxmately 60% for the l6 ft (4 9 m) diameter plpelme (Bellmund et al. 1982)

Head Walls and Canal S tem , : : SR
Approximately 450 ft (138 m) behind the primary dune line, the 1ntake plpes drscharge thelr o

water at two head wa]l structures into the mtake canal Thc hcad wull structure for the two 12 ﬁ ,_' _

,,,,,,

dlameter pipe is more elaborate and con51sts ofa gmllotme gate ina concrete box open at the
other end. A series of pillars parallel to the flow. support a walkway 4bove the drscharge arca N

The 300—ﬁ (9l -m) wide intake canal, whose maximum depth is apprdxim_ately’ZS ft (7.6"m),
carries the cooling water 5,000 fi (1,525 m) to the intake structures. : The flow rate in the canal




varies from O.9fl.1 ﬁ_/sec ('27432_ c'rn/_sec), depending on ti_d_al_ stage.

Hrghway Bndge and Underwater Intrusion detem

The intake canal is crossed by two permanent structures. One is a bridge owned by the Florida
Department of Transportatlon and is part of U.S. Highway A1A." The roadway is-supported by a
series of concrete prhngs dnven into the bottom of the intake canal: The other bartier is'the |
underwater mtrusron detection system (UIDS), which is required for security’ reasons and has a
net with a 9-ft (23-m) square mesh to prevent. human mtrusmn mto the secure area of the: plant

Intake Wells Trash Racks, and Traveling Screens RIS :
Each unit has a separate intake structure consisting of four bays. Each bay contains trash racks
- (“grizzlies”) that are vertical bars with approximately 3-in (7.6-cm) spacings to catch large
objects, such as flotsam, traveling screens with a 3/8-in (1-cm) mesh to remove smaller debris,.
and circulating water pumps. Approach velocmes to each' bay are calculated'to beé'less than 1 -
ft/sec (30.5 cm/sec) but increase to approxrmately 5 ﬂ/sec (150 cm/sec) at the trash racks

Theé trash racks are penodlcally cleaned by a rake that is lowered to the bottom of the rack The

" rake’s teeth fit into the 3 in (7.6 cm) vertical openings of the structure. This'rake'is pulled-
vertically up and collects any debris that may have accumulated on the structures. This debris is
emptied into a trough at the top of the intake bay for. stibséquent disposal.” Any debris thatis * +
collected on the travehng screens is washed from the screen by a senes of spay jets and is then

Condensersm.-, - e L
After. the water has passed through the trash racks, the travelmg screens, and the crrculatmg water
pump, it travels through the condenser, which contains thousands 'of 3/8-in (1-¢in) diameter

tubes. Condenser water heat is transferred to this water, whrch 1s then expelled mto the discharge

canal.

On Umt 2 FP&L has 1nstalled a “Taprogge” cleanmg system t6 maintain condenser cleanhness
and is in the process of mstalhng the same system on Unit 1.’ ~The Unit 2 system has been in
operation since January 23, 1996. ‘The Taprogge system Works' by passmg hundreds:of sponge
‘balls less than an inch in drameter through the condenser tubes to remove brologrcal fouling-and -
scale. This mcchanical ¢léaning systerm reduces the néed for chemical treatmerits: “The sponge”
balls are strained and returned to the head of the condenser for re-use. Four separate water boxes
and sponge circulating systems are. installed on the condenser. Each water box is normally
charged with 1, 800 sponge. balls. The sponge ball'straincts penodlcally requiré backﬂushmg to-
clean debns from the strainer grid. When the grids are opéned; the possibility exists for sponge -
balls to be released into the dlscharge waters, FP&L has developed “best management practrces ’
to prevent sponge ball loss. : o

Discharge Systems , S R :
Each unit drscharges its condenser coohn g water into the discharge canal that is approxrmately A



300 ft (91 m) wide and 2,200 ft (670 m) long. The canal terminates at two headwall structures
approximately 450 ft (137 m) behind the primary dune line.” One structure supports a 12-ft (3.65-
m) diameter pipeline that is buried under the ocean floor and runs approximately 1,500 ft (460 m)
offshore where it terminates into a two-port “Y” nozzle. The other structure supports a 16-ft
(4.9-m) diameter pipeline that is buried under the ocean floor and runs approx1mately 3,375 ft
(1,030 m) offshore. The last 1,400 ft (425 m) of this pipeline contain a multrport diffuser
segment with 58 discharge ports. To minimize plume interference, the ports are oriented in an
offshore direction on alternating sides of the pipeline. The veloc1ty of the water inside this
pipeline averages about 5.7 ft/sec (174 cm/scc), and the jet velocity of the drscharge water at each
port averages approxrmately 13 fi/sec (400 cm/sec) to ensure qu1ck dissipation of the thermal
load (Bellmund et al. 1982) :

Thermal Plume e
FP&L had the thermal; plume modeled for the two-unit operatron " The results mdlcated that the
maximum surface temperatures are strongly dependent on ambient ocean conditions. The
maximum surface horizontal temperature difference is predicted to be less thian 4.9°F*(2. 7°C) and
the resulting +2°F (+1.1°C) surface isotherm is estimated to encompass 963 acres (390 ha)
(Bellmund et al 1982). .

Ty

Sea Turtle Capture and Removal Program

Lpe

The goal of the sea turtle capture program at the St. Lucie Plant is to remove entrapped turtles ’
from the intake canal system quickly oncc they have entered the systern, FP&L in'Conjinction

- with Applied Biology, Inc., and Quantum Resources, Inc., former and current contractors for sea
turtle conservation and monitoring activities at St. Lucie Plant, has developed procedures and ™
methods for handlmg marine turtles entrapped or 1mp1nged (Applled Blology 1993 Quantum’
1994) I

FP&L hypothesizes that the intake structures and velocity caps serve as an artificial reef, since

- the structures are;the only.significant physrcal feature in this inshore environment. Turtles may
encounter these structures in their normal 1 range of actlvrtres and feed on the foulrng organisms
growing on the:structures, . or seek the structures for shelter. Based on the.intake’ ve]ocmes of the’
intake structures,once a turtle passes the vertrcal plane of the velomty cap, it can be qurckly
sucked into the intake plpelme and, aﬁer a3-5 mmute ride through the plpelme be dlscharged

into the intake canal..

From 19764hrough 1999 all ﬁve specles of turtles present in the inshore waters of Flonda have'
been entrapped.. A total of 6, 576 turtles have been removed from.the intake canal of the St. Lucie
Plant since 1976. Loggerheads are the dominant turtle in numbers greens are next followed by
Kemp's ridleys, leatherbacks, and hawksbrlls

Barner Nets—Past Conﬁguratlon

.....




the intake canal toward the plant to be impinged, a large'mesh barrier net (8-in [20.3 cm] square
mesh) was erected at the A1A bridge in 1978. The net was suspended across the canal and was
anchored at the bottom with weights and supported at the:top by cables and floats. The net was
hung so that it had a 1:1 slope, with the bottom anchors being positioned upstream of the surface
floats. This configuration was designed to prevent bowing of the net in the center, minimizing
the risk of an injured or lethargic turtle being pinned against the net and drowning, By confining
most turtles to the canal area east of the A1A bridge, the net capture of turtles in this part of the ...
canal was facrhtated Addmonally, any turtle with a carapace width-of 11.3 in (28 7 cm) or -
greater was excluded from passmg through ithe net and movmg 'down the canal and. becommg
xmpmged : : « S

The net has been rehung several times (e.g., 1985, 1988 1990) to maintain 1ts 1 1 slope and
blockage of the canal “Thé niet is inspected approx1mately quartetly to ensure its integrity .
 throughout the ‘water colurnn, its sides, and its bottorn. Repairs are made as necessary, and
‘sediment is removed by an air lift if the foot of the net is buried by a build-up of material.
Because of deterioration over time, a new net with the same 8-in (20.3 cm) mesh was installed in
1987. In 1990, the headcable of the net was given more support by’ attaching a series,of flotation
rafts, which would keep the top of the net at or above the surface of ‘the water under varying
water levels that result from'tides or operational changes of the genérating units.(.g, if a unit is .
not operating, the water level in the canal rises about 4 ft ([1.2 m])- . This reconﬁgurat;on would '
also, kee_p turtle_s from swunmmg over the top of the net.

' Bamer Net—-New Conﬁguratron - BUTEREI.
Due to observed mcreases in'the’ entrapment rate in 1993. and 1994 (Quantum 1994) for greens .
and loggerheads thie continuing upward trend-in 1995, and-the increases;in impingement rates.
and subsequent mortality at the intake wells of the plant, construction of a new, smaller mesh
barrier net east of the present barrfer net was identified early in the consultatlon progessasa -
necessary mltrgatron measure to reduce lethal takes. Spécific.details of thenet- conﬁgura’uon
were dlscussed dunng ear]y consultation activities, which'included FP&L’s:solicitation of ideas
from. therr engmeers Florida Fish and Wildlife Conservation Commission: (FFWCC, formerly -
Department of Envrronmental Protection) turtle specialists, and NMFS personnel FP&L.
completed constructlon of the new barrier net, a°5-in (12.7 ¢m) Square mesh with a deployed
dragonal measurement of 7'in (18 cm) in January-1996. - FP&L selected the 5-in mesh size based .
on the sxzc drstrrbutlon of turtles seen'in the first half.0f1995.: None:of the 414 green turtles V
entrapped m the 1ntake canal during the first half of 1995.had a sfraight:carapace width
' measurement smaller than 7 in (18 cm) FP&L predlcts that all turtles encountering the 5-in
bamer net Wlll be prevented from 1 moving down thic'canal toward the-plant if future turtle sue
distributions match those of 1995. The net is located- -approximately-halfway between the o]d 8-
in barrier net and the intake headwalls,:thus entrapped sea turtles will be confined ina. much
smaller area. The 5-in net is anchored along the bottom of th€ canal and is held up by an acrial
wire that is stmng between tensronmg towers on the sides 'of the canal.” The net is desrgned to
' remnain. parnally outof the water at varymg water levels:  Die to-potential fouling situations from
jellyfish or seaweed, the top of the net can be qmckly released from the tensioning towers so that




it can drop to the bottom of the canal. The net is inspected quarterly to ensure its integrity and to-

provide riecessary cleaning and maintenance as required. The old 8-in (20.3-cm) mesh barrier -

nct will also be maintained in its existing place to serve as a backup in case there is a failure of

the 5-in (12.7-cm) mesh net or the new net needs to be lowered because of fouling from ]ellyﬁsh -

seaweed or ﬂotsam : : _ L , ' N

Underwater Intruder Detectlon SVStem (UIDS)

In 1986, the UIDS was installed to prevent human. entry into the plant via the canal’ system and to
provide further- -security for the plant. ‘This system also provides an addmonal bamer for turtles -
that penetrate the old 8-in barrier net. The barrier is on the north-south arm of the canal and
consists of a rigid net with a 9-in (22.9-cm) mesh. The net is hung at approximately a 0.9: 1 slope
with the bottom of the net downstream of the top. ‘This net is inspected periodically by security
personnel; and several turtles,.both live and dead (the exact numbers.and species were not
recorded), wére removed ﬁom th]s area in. 1994 and 1995 prior to the mstallanon of the 5- mch
bamer net .

Intake Well Inspectlon and Remnval :

- Since December-1994, FP&L has provrded 1nspecnon of the mtake wells at least once every three
hours over a 24-hour period. This.increase in surveillance was necessary - due” to 1 'creased turtle
preserice and mortality in the intake wells. : o

LG

"Plant or security personnel who see any turtle impinged or swimmiing in the intake Wwell area are
required to notify a plant turtle biologist through a beeper system. Sea turtle blologlsts are

.constantly on call and response time is.within an hour. The respondmg brolo 'st f"
the turtle w1th a long—handle dlp net. and places itina padded box for holdmg and transport

B

¢

Netting Program SRl : .
Sea turtles‘are removed’ from the mtake canal by means of large—mesh entanglement nets fished
between the intake head wall and the barrier net at the A1A bridge.  From 1976 through the
present; this nettmg program has been-constantly evaluated and contmuously 1mproved to
minimize trauma to turtles and to maximize capture efficiency. Nets presently used are from
100-120 ft'(30-37'm) long, 9-12 ft (2.7-3.7 m) deep, and composed of ld-m (41-cm) strétch-
mesh multifilament nylon.- Large floats are attached to the top of the net to provrde buoyancy and
the bottom of the nict is unweighted.  Prior to April 1990, turtle nets were deployed on Monday
mornings and retrieved-on Friday:afternoons: During, penods of deployment the nets were'
inspected for captures: at-least twice daily (e.g., mornings and aﬁemoons) Addrtronally, plant
and security personnel chécked the net periodically,.and notified blologxsts 1mmed1ately ifa’
capture had occurred -Seéa turtle blologlsts were on call. 24 hours/day to retneve turtles entangled

in capture nets.

Begiming in Apnl 1990 aﬁer consultatron wrth NMFS net deployment was scaled back to
daylight hours only. Concurrently, surveillance of the intake. canal and the nets ‘was mcreased to
“the hoirs the nets were being fished.. Thrs measure decreased response nme for removal of '




entangled turtles from the nets and decreased mortalities from accidental drowning. The ...
presence of a biologist also provided a daily assessment of turtle numbers in the canal and an
indication of when a given turtle was first sighted. Biologists were then able to estimate the
residencevt_ime of the turtle from the first observation to capture and release. -
Hand Capture and Dip Netting -~ ' e

In addition to the use of éntanglement nets to capture turtles d1p nets and hand captures by
snorkel and SCUBA divers are used.- Long-handle dip nets used from small boats and from the
canal banks and head walls are €ffective in capturing turtlcs with carapace lengths of 12 in (30 5
cm) or less Hand nets have also been used to remove dead and ﬂoatmg small green turtles from
vanous areas in the canal system - R TR

Under good water vrsrblhty condrtrons divers have proven:to be very effectlve in: capturmg
turtles of all sizes, partrcularly ifactive turtles partially buried in the sediment near the bamer net.
or sleepmg md1v1duals throughout the canal. FP&L believes that hand captures have had a- '
significant impact in reducing’résidence times for turtles in the. canal .

Tagging and Health Assessment Activities
All turtles removed from the St. Lucie Plant intake canal system are identified as to species, ... -

measured, welghed tagged and examined for overall condition (wounds, abnormalities,
paras1tes mrssmg appendages) Healthy turtles are released mto the ocean onsthe. day of capture.; -

Smce July 1 1994 dll turtles captured are photographed dorsnlly and ventrally orito. release
' s’are retained for future reference. Inconel tags:supplied by: NMES are , R
applied to'the proximal edge of the foreflippers. Thé tag numbers; species; -and morphometncs :
of each turtle are repoxted monthly to FFW CC B

If a turtle has been prev1ously tagged either at the St. Lucie facility.or elsewhere, that fact is_
noted in a monthly data sheet and reported. These data are forwarded by FFWCC to NMFS for
inclusion in their data basé. From 1990 thfough 1999, recaptures of green turtles have:gone from -
less than 1% in 1990 to 43% in 1997 and back down-t0:35% in:1999.. Loggerhead recaptures.
were 10% in 1990, staying between 5% and 11% until 1999 where they rehched 15% (Quantum
1999). Several other turtles with tag scars have also been recovered, suggesting that the actual .
number of recaptures may be higher. Occasionally, turtles are captured that have been tagged by
other researchers. One such capture occurred in 1994 a female leatherback w1th tags from ..
French Guiana. ' SRR

Necropsy and Rehabilitation Actrvmes R G e
Resuscitation techniques are used on turtles that appearto be comatose. Letharglc or shghtly _
injured turtles are treated and occasmnally held for-observation prior to releasc. If further |,
treatment is warranted, FFWCC is notified and'a decision is made about which facility would
provide additional veterinarian treatment Beglnmng in- 1982, necropsies were.conducted .on.

dead turtles found in fresh conditions. ‘ : Foorsmt s e




Sea Turtle Conservatron ‘and Momtormg Program

FP&L hds been conductmg nestmg studles as part nf the St. Lucie Umt 1 and Umt 2 reportmg
requirements for the U.S. Fish and Wlldhfe Service (FWS). In addmon FWS and FFWCC have
started a long-term nesting index survey, and the data generated by FP&L since 1971 arean
integral part of this program. Nesting reports are summarized on a yearly basis (Applied Blology
1976-1994; Quantum 1994). Nesting surveys run from April 15 through September 15,
Biologists use small off-road motorcycles to survey the island early morning, generally ‘
completing the survey before 10 a.m. - New nests, non-nesting cmergences (falsc crawls), t;nd '
nests destroyed by predators:are recorded for each of the 0.62-mile (1-km) survey areas on
Hutchinson Island. In addition to nesting data, data from stranded turtles found durmg beach
nesting surveys are logged. These data are routinely provided to FFWCC and NMFS through the
Sea Turtle Stranding and Salvage Network (STSSN). NMFS uses the STSSN database to
monitor impacts to sea.turtles-from natural and human,sources of mortahty, as well as to mfer _
turtle population characteristics. . Also: FP&L has been conductmg turtle walk programs at the St.
Lucie Plant since 1982 as a public servrce These walks are penmtted by FFWCC and have

become quite popular.

"Action Area' g

hectare site on Hutchmson Island Flonda and the plplng, canals and equlf)rn nt, des
above, that make'up the circulating svawater cooling system. The Islan
Ocean on the east:side; the Indian River Lagoon on the west 51de the Ft.]
side and'the St; Lucie Inlet on the south. side. The plant is located approxt ,

between the two inlets.

II. Status of Llsted Specres and Cntlcal Habrtat

The followmg hsted species under the Junsdlctlon of NMFS are known to occur in the actlon "

area and may be affected by the proposed action: -

Endangered T

Blue whale - i
Humpback whale
Fin whale

Northemn nght whale
Seiwhale 7
Sperm whalé -

Leatherback sea turtle:.’ - S

Hawksbill sea turtle: -
Kemp’s ridley sea turtle

I

" Balaenoptera musculus’

Megaptera novaeangliae -
Balaenoptera physalus
Eubalaena glacialis . -

. Balaenoptera borealis. . .

- Physeter macrocephulus“' )

- ..Dermochelys coriacea
- ; Eretmochelys tmbrlcata

Lepidochelys kempn
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Green sea turtle Chelonia mydas*

*Green turtles in LIS, waters dre hsted as threatened except for the Florida breeding population
which is listed as endangered. Due: to the inability to distinguish between these populations away -
from the nesting beach green turtles are considered endangered wherever they occur in U.S.
waters '

Threatened
L(')ggerhead seaturtle “ - Caretta caretta
Johnson s seagrass . : Hanphzla johnsomz R

Species of large whales protected by the ESA -are not likely to be affected -by the proposed actron
Species of large whales will not be affected by the intake structures and ¢annot be:trapped in the
intake canal. Therefore specres of large wha]es wrll not be discussed further in thrs Opmron

The proposed action does not include any construction or dredging-activities that w111 cause -

mcreased sedlmentatlon or turbldrty in J ohnson s seagrass habltat The mtake and drscharge
Johnson’s seagrass ‘and it§ critical habitat are not expected to be affected Johnson sseagrass o
will not be drscussed further m thrs Oprmon - e : H

Critical H_abitat Df’:"si'érﬂati'o'hs ,

Coat

J ohnson;s Séagf’ass' B "Halophila johnisonii ‘

Loggerhead turtle(Caretta caretta) oo S e

Loggerhead sea turtles occur throughout the temperate and troprcal regions‘of’ the Atlantrc

Pacific, and Indlan Oceans and are the most abundant species of sea turtle occuiring in U.S.
waters. Loggerhead sea turtles concentrate ‘their niesting in the north and south températe zones
and subtroplcs but generally avord nestmg in tropical areas of Central Anierica, northern South -
America, and the Old World (Magnuson et al. 1990). The largest known hesting aggregatgon of
loggerhead géa tuxtles occurs on Masirah'and Kuria ‘Mhiria Tslands in Oman: (Ross and'Barwani
1982)." In the westerit Atlantrc most loggérhead sea turtles nest from North Carolina:to: Flonda
and along the Gulf coast of Florida. The best scientific and commercial data available on the. -
genetics of loggerhead sca turtles suggcsts there are four major subpopulatrons of loggerhead sea
turtles in ‘the northwest Atlantic: (1) a northiern nesting subpopulation that occurs from North -
Carohna to northeast Flonda, abouit 29° N; (2) a south Florida nesting subpopiilation, occurring
from 29"N on the east coast 'to Sarasota on the west coast; (3) a Florida Panhandle nesting -
subpopulatron occumng at Eghn A1r Force Base and the beaches near Panama-City, Flonda and -
(4) a Yucatan nestmg subpopulatron occumng on the eastemn Yucatan Penmsula, Mexico- -
(Marquez 1990) This brologlcal opinion will focus on the northwest Atlantic subpopulatrons of.
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loggerhead sea turtles, which occur in the action area.

Although NMFS has not completed the administrative processes necessary to formally recognize
populations or subpopulations of loggerhead sea turtles these sea turtles are generally grouped by
their nesting locations. Based on the most recent reviews of the best scientific and commercial
data on the population genetics of loggerhead sea turtles and analyses of their popu]anon trends
(TEWG 1998; TEWG in prep.), NMFS treats these loggerhead turtle nesting aggregations as
distinct sub-populations whose survival and recovery is critical to the survival and recovery of
the species. Further, any action that appreciably reduced the likelihood that onc or morc of these
- nesting aggregations would survive and recover would appreciably reduce the species’ likelihood
of survival and recovery in the wild. Consequently, this biological opinion will focus on the four
nestmg aggregations of loggerhead sea turtles identified in the preceding paragraph (which occur
in the action area) and treat them as,subpopulations for the purposes of this analysis. Natal
homing to the nesting beach provides the genetic barrier. between these subpopulatlons
preventing recolonization. from turtles ﬁ'om other nesting beaches The importance of
maintaining these subpopulations in the wild is shown by the many examples of ext1rpated
nestmg assemblages in the world. . :

The loggerhead ‘sea’ turtles in the acnon area are hkely to represent dlffermg propo': 1ons of the
four western. Atlantic subpopulatlons Although the northern nestmg subpopula
about 9 percent of the loggerhead nests, they comprise more of the. loggerhead S S _
in foraging areas from the northeastern United States to Georgia: between 25% and 59% of the ™
loggerhead sca turtles in this arca arc from the northern subpopulation.(Bass cz.al.: 1998‘ an
‘Norrgard 1995; Rankin-Baransky 1997; Sears 1994, Sears et al. 1995). In North Caroling, the™

"northern subpopulatlon is estimated to make up from 28% to 32% of the loggerheads (NMFS,
unpublished data; Bass et al. 1998). About 10% of the loggerhead sea turtles in foragmg areas
off the Atlantic coast of central Florida are from the northern subpopulation (Wltzell etal.in
prep.). In the Gulf of Mexico, most of the loggerhead sea turtles in foraging areas will be from
the South Florida subpopulatlon although the northern subpopulatron may represent about 10%
of the loggerhead sea turtles in the gulf (Bass pers. comm.). In the Medxterranean Sea about '

45%-47% of the pelagic loggerheads are from the South Flonda subpopulanon and about. 2% are

from the northern subpopulation, while about 51% ongmated from Medlterranean nestmg ’ '
beaches (Laurent ez al. -1998). -In the vicinity of the Azores and Madelra Arclnpe]agoes ‘about
19% of the pelagic loggerheads are from the, northern subpopulatmn about 71% are from the
South Florida: subpopulatlon and about 1 1% are from the Yucatan subpopulatlon (Bolten et al.’
1998) : : o

Loggerhead sea: turtles ongmatmg from the westem Atlantlc nestlng aggreganons are beheved to “,
lead a pelagic existence in the North Atlantlc Gyre for as long as 7-12 years. Turtles in this hfe ’
history stage are called.“pelagic.immatures” and are best known from the castern Atlantlc ncar
the Azores and Madeira and have.been reported from the Mediterranean as well as the eastern. .
Caribbean (Bjorndal:e? al. in press).- Stranding records indicate that when pelagxc 1mmature ) _' i
loggerheads reach 40-60.cm SCL they recrmt to coastal mshore and nearshore waters of the n

12




continental shelf throughout the U.S. Atlantic and Gulf of Mexico. -

Benthic immatures have been found from Cape Cod, Massachusetts, to southern Texas, and
occasionally strand on beaches in northéastern Mexico (R. Marquez-M. pers. comm.). Large
_benthic immature loggerheads (70-91 cm) represent a larger proportion-of the strandings and in-
water captures (Schroeder etal 1998) along the southemn and western coasts of Florida as
compared with the rest of the coast, but it is not known whether the larger animals actually are
more abundant in these areas or just'more abundant within the area relative to.the smaller turtles.
‘Benthic immature loggerheads foraging in northeastern U. S. waters arc known to-migrate ‘
southward in the fall as water temperatures cool (Epperly ef al: 1995; Keinath 1993; Morreale
and Standora 1999 "Shoop and Kenney 1992), and ‘migrate northward in: spring. -Given an .
estimated age at matunty of 21-35 years (Frazer and Ehrhart 1985; Frazer and. lepus 1998), the
benthic immature stage must be at least 10-25 years long. T .

Adult loggerhead sea turtles have been reported‘ throughout the range of this specxes in the United
States and throughout the Carlbbean Sea.  As discussed in the beginning of this section, they nest
~pnmanly from North' Carolma qouthward to Florida with additional nesting assemblages in the.:-
Florida Panhandle and.on- the Yucatan Péninsula. Non-nesting, adult fémale loggerhéads are-
reported throughout the Unrted States and Caribbean Sea; however, little is known:about:the ;.- ..:
distribution of adult males who are seasonally abundant near nesting beaches dunngtthe nestmg« :
"~ season. Aenal surveys suggest that loggerheads (benthic immatures.and-adults)in UJ.S: waters : -
are dtstnbuted in the followmg proportxons '54% in the southeast. US. Atlantic;29%in.the; - -
northeast U S Atlanuc 12% m the €astern Gulf of Mcmco, and 5% in: the westem :Gulfiof :
Mexrco (TEWG 1998) - \ PR Ll g .

There is general agreement ‘that the number of nesting females provxdes a useful mdex of the
spec1es populatron size and stability at this life'stage, éven though-there are doubts: about:the: -
ability to estlmate ie verall populat1on size: Nesting data collected on:index nesting beaches.in’
" the United States from 1989-1998' represent the best dataset available to index thé population
size of loggerhead sea turtles ‘Between 1989 and-1998, the total number of nests Jaid along the -
u.s. Atlantlc and Gulf coasts rangéd from 53;016-89,034 annually, repreésenting; on average, an
adult female populatlon of 44,780 [(nests/4: 1) *2.5]. On average, 90.7% of the nests. were from
the South Florlda subpopulatxon 8.5% were from the northern- subpopulatton and 0.8% were
from the Florida Panharidle subpopulation. There is limited nesting throughout the:Gulf of .
Mexico west of Florida, but it is not known to what subpopulation they bélong. ‘There arean - .
estimated 3,700 nesting females in the northern loggerhead subpopulation, and the status of thrs
population has been ¢ laSSIﬁcd ds stablc at best (TEWG in prep. ) CL R T

Froma global perspectlve the southeastern U.S. nesting aggregatlon is cntrcal to the survxval of
this species: it is ‘second in size only to'the nestmg aggreganons in the-Arabian Sca.off Oman and
represents about. 35% and 40% of the nests of this species. The status:of the’Oman nesting . - -
beaches’ has. not been evaluated recently, but they are located in a‘part of the-world that is -

vulnerable to extremely dlsruptlve events (e.g.; polmcal upheavals, wars,:and. catastrophlc 011 .
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spills), the resulting risk facing this nesting aggregation and these nesting beaches is cause for
consrderab]e concern (Meylan et al. 1995)

Loggerhead sea turtles face a. number of threats m the marine. envrronment mc]udlng oil and gas
exploration, development and transportation; marine pollutron trawl, purse seine, hook and line,
gill net, pound net, longline, and trap fisheries; underwater explosions; dredging, offshore ' '
artificial lighting; power plant entrapment; entang]ement in debris; ingestion of marine debris;
marina and dock construction and operation; boat collisjons;.and poachmg On therr nestmg
beaches in the United States, loggerhead sea Lurlles are threatened with beach erosion, arimorinig,
and nourishment; artificial lighting; beach cleaning; increased human presence; poaching;
recreational beach equipment; exotic dune and beach vegetatron  predation by exotrc species such
as fire ‘ants, raccoons (Procyon lotor), armadrllos (Dasypus novemcinctus), and opossums '
(Didelphus vlrgzmana) : .

_ Large numbers of* loggerhead sea.turtles.from the four subpopulatrons that occur in the action,
area are’ captured, injured, or. kllled in a:wide variety of ﬁshenes Vlrtually all of the pelagrc
" immature loggerheads taken in the Portuguese ]onghne fleet i in the vrcrmty of the Azores and
Madeira are from western North Atlantic nesting subpopulatrons (Bolten et al. ',199'4 1998) and '
about half of those taken in:both the eastern and western basins of the Medrterr an Sea are o
~ from the western-North Atlantic subpopulations (Bowen et al. 1993 Laurent etal.” A
Aguiilar et al. (1995) estimated that the Spanish swordfish. longlme ﬂeet whr
many fleets.operating in the region, alone captures more than 20 000: ]1' \ , nile logge
annually, Killing as'many as 10,700. Estimated bycatch of marin turtics by the U.
 tuna and swordfish longline fisheries, based on observer data, was srgmﬁcan . ,
reported in logbooks through 1997 (Johnson et al. 1999; Witzell 1999), but was comparable by
1998 (Yeung'1999). Observer records indicate that an éstimated 6,544 loggerheads were
captured by:the U.S. fleet between-1992-1998, of. whneh an estlmated 43 were dead (Y eung ef al.
in'prep.).-For 1998 an estimated 510 Ioggerheads (225- 1250) were captured and based on
serious injury criteria developed for marine mammals (which. may be mappropnate for sea:
turtles), all-weré presumed dead or were expected to die subsequent to bemg captured Logbooks
and observer records.indicated that loggerheads readily ingest hooks (W xtzell 1999) Agurlar et
al: (1995) reported that hooks were removed from only 171. of 1,098 loggerheads captured in the
Spanish longline fishery; describing that removal was possrble only when the hook was found in
thc mouth, the tongue or, in a few cases, externally (ﬂrppers etr') the presumptron lS that a]l .
others had mgested the hook o

oo

Loggerhead sea turlles also facc numerous thrcats ﬁ'om natural causes For example, there isa’
significant overlap between hurricane seasons in the Caribbean Sea and northwest Atlantic "~ "

~ Ocean (June to November) and loggerhead sea turtle nesting season (March to November); -
hurricanes can have potentially disastrous effects on the survival of eggs in sca ‘turtle nésts. In’
1992, Hurricane Andrew affected turtle nests over a 90-mile length of coastal Florida; all of the -
eggs were destroyed by storm surges-on beaches that were closest to the eye of this hurricane
(Mﬂton et al. 1992). On.FisherIsland near Miami, Flonda, 69% ot the eggs drd not hateh aﬁer
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Hurricane Andrew, probably because they were drowned by the storm surge. Nests from the
northern subpopulation were destroyed by hurricanes which made landfall in North Carolina in
the mid to late 1990s. Sand accretion and rainfall that result from these storms.¢an-appreciably.
reduce hatchling success. These natural phenomena probably have significant, adverse effects on
the size of specific year classes; particularly given the increasing frequency and mtensrty of
humcanes m the: Canbbean Sea and northwest Atlant1c Ocean.

Status and trend of Ioggerhead sea turtles

Several pubhshed reports have presented ‘the problems facmg long—llved species that delay sexual -
maturity in @ world replete with threats from-a modern, human population (Congdon et al. 1993,
Congdon and Dunham 1994, Crowder et al.’ 1994).- In general, these:reports concluded that.
animals that delay sexual ‘maturity and reproduction must have high, annual survival as Juvenlles
through adults to ensuré that-enough-juveniles survive'to reproductive maturity and then. _

' reproduce enough times to maintain stable populatlon sizes. This general rule applies-to;sea-
turtles, partrcularly loggerhead sea turtles; because the rule originated-in studies of sea turtles
(Crouse'et al. 1987, Crowder et al. 1994, Crouse 1999):. Heppell et.al.-(in prep.) spec1f1cally
showed that the growth of the loggerhead sea turtle’population was:particularly sensitive to: -
changes in the annual survival of both: Juvemle and adult sea turtles.and thatthe:adverse; effects .
of the pelaglc longline’ ﬁshery on loggerheads from the ‘pelagic immature phase appeared cntlcal

to the survrval and recovery of the s species.’ ‘Crouse. (1999) concluded: that relatively-smallt; ;¢ .
changes in annual survival rates of both juvenile and adult loggerhead sea turtles£w111< adversely
affect Iarge segments of the total loggcrhcad sca‘turtle population. * . Lo b s B

‘The four major subpopulatlons of loggerhead sea turtles in thenorthwest. Atlantics=northern,.
south Florida, Florida Panhandle, and Yucatan—are all subject to fluctuations in the number of
young produced annually bécause of natural phenomena like'hurricanesas.well as: human-related
activities. Although sea’ ‘turtle nesting beaches are' protected along large expanses of the. .
northwest Atlantic coast (m areas like Merritt Island, Archie Carr, and-Hobe:S6éund National
wildlife ReﬁJges), other areas along these coasts have limited or no protection:and probably '
cause- fluctuations in sea turtle nesting success. Volusia County, Florida, for -example, allows
motor vehicles to drive on seaturtle nestmg beaches (the ‘County has filed suit against the
USFWS to retain this right) and sea turtlé nesting:in Indian River; Martin; West Palm, and
Broward Counties of Florida can be affected hy beach armoring, beach renounshment beach
'cleanmg, artxﬁcral hghtmg, predatlon and poachmg L e SRR

As discussed prcv1ously, the survival of Juvemle loggerhead sea turtles is threatened by A
completely different set of threats from human activity once they migrate to the ocean. Pelaglc '
immature loggerhead’ séa turtles: from these four subpopulations circumnavigate the North .- .
Atlantic over several years (Carr 1987, Bjomddl 1994). During that period, they are exposed to a
series of longline fisheries that inclide an ‘Azorean lorigline fleet, a:Spanish longline fleet, and .
various fleets in the Mediterranean Sea (Aguilar et al.-1995; Bolten et‘al. 1994, Crouse 1999).
Based on their proportlonal distribution, the capture of immature loggerhead sea turtles in .~
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longline fleets in the Azores and Madeira Archipelagoes and the Medxterranean Sea will have a
significant, adverse effect on the annual survival rates of juvenile loggerhead sea turtles from the
western ‘Atlantic subpopulations, with a disproportionately large effect on the northérn
subpopulation that may be srgmﬁcant at the populatron level.

In waters off the coastal United States; the survrval of Juvemle loggerhead sea turtles is |
threatened by a suite of fisheries in Federal and State waters. Loggerhead turtles are captured
injured, or killed in shrimp fisheries off the Atlantic coast; along the southeastern Atlantic coast,
loggerhead turtle populations were declining where slmmp fishing is intense off the ncsting
beaches, before the required use of TEDs (Magnuson ez al. 1990). Conversely, these nesting
populations did not appear to be declining where nearshore shrimping effort is low or absent.

The management of shrimp harvest in the Gulf of Mexico demonstrates the correlation between
-shrimp trawling and impacts to sea turtles. Waters out to 200 nm are closed to shrimp ﬁshmg off
Texas each year for approximately a 3-month period (mid-May through mid-J uly) to allow
shrimp to'migrate out-of estuarine waters; sea turtle strandings decline dramatrcally durmg this
“period (NMFS; STSSN unpublished data). - Loggerhead sea turtles are captured in fixed pound
net gear in the Long Island Sound, in pound net gear and trawls in summer flounder and other _
- finfish fisheries in the mid-Atlantic and Chesapeake Bay, in gill net ﬁshenes in the mld-Atlantrc
and €lsewhere, in fisheries for monkfish.and for spiny dogfish, and in northeast smk grll net
fisheries (see further discussion in the Environmental Baseline of this Opmron) Wrtzell (199
.compiled data on capture rates of loggerhead and-leatherback turtles in U.S.. longhn fis h
the Caribbéan and northwest Atlantic; the cumulatrve takes of these fishenes approac those of
the U.S. shrimp fishing fleet (Crouse 1999, Magnuson et al. 1990). .

Leatherb’ack tu‘rtlé : (Derm ochelys ~?co'riacea)

The Recovery Plan for Leatherback Turtles (Dermochelys conacea) contams a descnptron of the
natural history and:taxonomy of this species (USFWS and NMFS 1992). Leatherbacks are .-
widely-distributed throughout the oceans of the world, and are found throughout. waters of the |
Atlantic, Pacific, Caribbean, and the GOM (Emst and Barbour 1972) They are predommantly
distributed pelagically, feeding primarily on jellyfish such as Stomolophus Chryaora and -
- Aurelia (Rebel 1974). Leatherbacks are deep.divers, with recorded dlves-to depths in excess of .
1000 m (Eckert et al: 1989); but they may come into shallow waters if there is.an abundance of
jellyfish nearshore.  Leary (1957) reported a large group of up to 100 leatherbacks just offshore
of Port Aransas, Texas, associated with a dense aggregation of SfomoIophus They also. occur
annually in places such as Cape Cod and Narragansett Bays during certain times of the year,
pmlculatly the fall. ‘ : . Co :

The leatherback is the largest hvmg turtle and it ranges farther than any other sea turtle specres N
exhibiting broad thermal tolerances (NMFS and USFWS 1995). Leatherback turtles fccd S
pnmanly on cnidarians (medusae, siphonophores)-and tunicates (salps, pyrosomas) and are oﬁen
found in association with jellyfish.- TDR data recorded by Eckert et.al. (1989) indicate that
leatherbacks are night feeders. Of the Atlantic turtle species, leatherback turtles seem 10 bethe
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most susceptlble to entanglement in lobster gear and, along with. loggerheads to longline gear.
This susceptibility may be- the result-of attraction to gelatinous organisms and algae that collect
ori buoys and buoy lines at or near the surface, and perhaps to the lightsticks used to’ attract target
specres in the longline fishery. =~ -

Although leatherbacks are a long llved specres (>30 years), they are ‘somewhat faster to mature
than loggerheads, with an estlmated age at sexual matunty reported as about13-14 years for
females, and an est1mated minimum age at sexual matunty of 5-6 years w1th 9 years reported as
a likely minimum (Zug 1996) . ..

Compared to the current knowledge regardmg loggerhead populations, the genet1c dlstmctness of
leatherback populatlons is less clear. However, genetlc analyses of leatherbacks to date indicate .-
that within the Atlantic basin 51gmﬁcant genetic differences o¢cur bétween St. Croix; U.S. VL,
and mainjand Caribbean populatrons (Florida, Costa Rica, Suriname and French Guiana) and
between Trinidadand the sarne mainland populations (Dutton ef al. 1999), leading to'the
conclusion that there are at least thrée separate subpopulations of leatherbacks-in the' Atlantic.
‘Much of the genetic diversity is ¢ontained in the relatively small inisular subpepulations. - To date, .
no studles have been pubhshed on the genetrc rhake-up of pelagi¢ or: benthrc foraging -« . .
leatherbacks in the Atlantic and thus' 1t is not’ known what populatrons are bemg 1mpacted by
particular actions. : co - FE ;o

Although populatlons or subpopulatlons of leatherback sea turtles have not been formallyt R
recognized, based on the most recént révicws ‘of the analysis' of population trenids:ofleatherback.
sea turtles and due to'our limited’ understandmg of the genetic-structure of the entire: spec1es the
most conservatxve approach would be to treat leatherback nestmg popu]atlons -as distinct: - ’
ions whose survival and recovery is critical to the survrval and-tecovery of the specxes

‘ Further, any‘actlon that apprecrably reduced the likelihood-for one ot'more of thesenesting ..
: populatlons to survive and récover in the wxld would apprecrably reduce the specres hkehhood

of surv1val and recovery in the wrld : o . e S

Nest counts are eurrently the only 'reliable indicator of population status available for‘leatherback
turtles. ‘Recent declines have been seen in the number of leatherbacks nesting worldwide (NMFS
and USFWS 1995) The status of the léatherback population in the Atlantic is difficult: t0.as5€SS
since major nestmg ‘beaches occur over broad areas within tropical waters outside the United
States. The nesting populatlon within U.S. jurisdiction‘is presumedto be stable.- Numbers at *
some nestmg beaches (e.g., St. Croix, Flonda PuertoRico)-are increasing (P Dutton'pers. .
comm.), although some nesting bcachcs in thc U.S. Vlrgm Islands have been:extirpated-including:
nesting assemblages in other areas of the Caribbean such as St. John and St: Thomas:«The
nesting beach at Sandy Point, St Croxx, which has w1tnessed an increase in the population, has
been subject to mtensrve conservatlon management efforts since 1981, However, it is not known
whether the observed increase is due to rmproved adult survival or recruitment of new. nesters, .
since flipper tag loss is so high in this specres -Bétter data collection methods implemented smce
the late 1980s 3 may soon help to answer these questions. Based oiian expected inter-nesting -
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interval of one to five years, Dutton ef al. (in press) estimate a 19-49%. mortahty rate forre-
migrating: femnales at Sandy.Point. Researchers are currently unable to explain the underlymg
mechanisms which somehow are resulting. 51multaneously in such high mortality levels to nesting
age females, and yet exponentxal growth in the nesting population. '

In the western Atlantic, the primary nesting beaches occur in French Guiana, Suriname, and
Costa Rica. The nesting population of leatherback sea turtles in the Suriname- French Guiana
trans-boundary region has been declining since 1992 (Chevaher and Girondot 1998). The
current status of nesting populations in French Guiana and Suriname is dxfﬁcult to mterpret
because these beaches are so dynamic geologically. Chevalier (pers. comm.), in a talk at the
recent Annual Sea Turtle Symposium on March 2, 2000, entitled “Driftnet Fishing in the
Marconi Estuary: ‘the Major Reason for the Leatherback Turtle’s Decline in the Guianas,” stated
that since the mid 1970s leatherback nesting has declined (1987-1992 mean = 40,950 nests and
1993-1998 mean = 18,100 nests). He states that there is very ] little shlﬁlng in nestlng from -
French Guiana and Suriname to other, Canbbean sites (there. has only been one tag recapture
elsewhere). Chevalier claims that there is'no human-lnduced mortahty on the beach in French
Guiana, and natural mortality of adults should be low. _There has been very low hatchhng o
* success on beaches used. for the last 25 years. Chevalier believes that threats to the populatron
include fishing (longlines, driftnets, and trawling), pollution’ (plastlc bags and chemlcals) and
boat propellers. Around 90% of the nests are laid within 25 km from the Maroni’ estuary
Strandings in 1997, 1998, and 1999 in the estuary were 70, 60, and 100, which Chevalier - )
- considers underestimates.. He questioned the fishermen and actually observed a 1 km glll net
~ with scven dead leatherbacks. This observation, coupled with the strandmgs, rd h]m to, ‘ -
conclude that:there were large numbers. captured incidentally in large mesh nets There are
protected areas nearshore in French. Guiana; offshore, dnﬁnets are set There are no such
protected areas off Suriname, and fishing occurs at the beach Offshore nets soak ovemrght in
Suriname; many boats fish overnight. Accordmg to Chevaher the. French Gulana government is.
starting up.a working group to deal with accidental capture and to. enforce the leglslatron They
will work towards the management of the fishery activity and collaborate with Suriname. They
plan to study the accidental capture by the fishermen, satellite track turtles, and study strandmgs.
The main problem appears to be the close proximity of the driftnet ﬁshery to the nestmg areas.

Swmkels (pers comm. ) aIso gave a presentatwn at the symposrum on March 3, 2000 ennt]ed
“The Leatherback on the Move? - Promising News from Suriname,” Swmkels stated that from o
1995-1999 there was a:large increase in- leatherback nesting in Suriname. Thereis a nature h
reserve in two parts: one in Suriname and one in adjacent French Gurana There were mcreasmg
' trends obsetved on three beaches but poaching was 80%. Samsambo is a very dynamrc heach
which has been newly created (by. natural events) and now is a nestmg beach In 1999, there
were >4000 nests of which about 50% were poached In 1995 very few were poached (very httle ,
_poaching effort was concentrated there becausc at the time there wasn’t much beach or nestmg) -
Swinkels indicated that since that time, however, poaching has been increasing.. The beach has
naturally been renourished over this period. Swinkels’ null hypothesis was that there had been a
shift in nesting actmty (from other nesting areas). HlS altemate hypothesrs was that the new
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nestmg represented new recruitment to the populatlon

The status of leatherbacks in the Pamﬁc appears more dlre than the" Atlantxc The East Pacxﬁc :
leatherback population was estimated to be over 91,000 adults in 1980 (Spotila‘1996). Declines
in niest abundance have been reported from pnmary nesting bedches. ‘At'Mexiquillo, Michoacan,
‘Mexico, Sarti ef al. (1996) reported an average annual decline in nesting of about 23% between
1984 and 1996. The total number of females nésting on the Pacific coast of Mexico during the -
1995-1996 season was estimated at fewer than 1,000. Less than 700 females-are estimated for’
Central America (Spotila et al. 2000). In the western Pacific, the decline is equally severe.
Current nestings at Terengganu, Malaysm, represent l% of the levels recorded in the 1950s
(Chan and Llew 1996) ' : : S e

Globally, leatherback populations have been decnmated worldw1de The populat1on was-

. estimated to number approximately 115,000 adult females in 1980 (Pritchard' 1982) and: only

34,500 by 1995 (Spotila ez al. 1996) The decline can be attributed to many tactors including
fisheries as ‘well as'intense exploitation of the eggs (Ross 1979). On some beaches, nearly'100%.
of the eggs laid have been harvested (Sarti et al- 1996)." Sarti (1996) and:Spotila et al.-(1996): -
record that adult mortahty hasalso-increased signifiéantly; particularly as a result of:drifinet and
longline fisheries. ‘The Pacific population appears to-bein-a critical state of decline; now:: - .t
‘estimated to number less than 3;000 total adult'and subadult animals (Spotila:2000). The status
of the Atlantic population is less clear. In 1996, it was reported to bestable; at best (Spotila: i~ :
" 1996), but numbers in the western Atlantic at that writing were reported to be on the order of
18,800 ncsting femalcs. According to Spotila (pers. comm.), the western Atlantic population'.- .
currently numbers about 15, 000 nesting females, whereas current estimates for the Caribbean
* (4,000) and the eastern Atlantic (i.e.; off Africa, numbéring ~ 4,700) have remained consistent -~
with niimbérs réported by Spotila‘ef al. in'1996. Between' 1989 and 1995, marked leatherback -
returns to the nesting beach:at St- ‘Croix averaged only'48:5%, but: that the overall nesting *
populatron grew (McDonald ‘ef al. 1993)." This is in contrast to a Pacific nesting beach at Playa '
Grande Costa Rlca where only 1 l 9% of turtles tagged in 1993 94* and 19. ()% of turtles tagged

that'it has - very low likelihood of survival and recovery in the:-wild under current condmons N

- Spotila er al. (2000) states that a conservative estimate of annual leatherback ﬁshery-related
mortahty (from longlines, trawls, and’ gill riéts) in the Pacific during the 1990s'is 1.500:animals."
He estimates that this represented about a 23% mortality rate-(or 33% if most mortality was
focused on the East Pacific population): Spotila et al: (2000) asserts that most of the mortality. -

 associated with the Playa Grande nesting site was fishery related: As noted above; leatherback's z
normally live at least 30 years, usually maturing at about 12-13: ‘years. Such long—hved spec1es
cannot w1thstand such hlgh rates of anthropogemc mortahty :

Spotila et aI (1996) descnbe a hypothetxcal life table model based on eshmated ages of sexual

maturity’ at ‘both ¢nids of the species™ natural-range (5 and 15 years):- The model concluded that. -
leatherbacks maturing in 5 years woiild exhibit much greater population fluctuations in response
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to external factors than would turtles that mature in 15 years. Furthermore, the simulations
indicated that leatherbacks could maintain a stable population only if both juvenile and adult
survivorship remained high :and if other life history stages (i.e.. egg. hatchling, and juvenile)
remained static, “stable leatherback populations could not withstand an increase in.adult
mortality above natural background:levels without decreasing . . . Even the Atlantic populations
are being exploited-at a'rate that.cannot be sustained.” Model simulations.indicated that an
increase in adult mortality of more than 1% above background levels in a stable population was
unsustainable. Spotila-et al. (1996) recommended not only reducing mortalities resulting from
fishery interaction, but also advocated protection of cggs during the incubation pcriod and of
" hatchlings during their first day, and indicated that such practices could potentially double the
chance for survival and help counteract population effects resulting from adult mortality. . They
conclude “the Atlantic population is the most robust, but it is being exploited at a rate that cannot
be sustained and if this rate of mortality continues, these- populatlons will.also decline.
Leatherbacks are.on the road to extinction.” L

Zug (1996) pomt out that the combmat1on of the loss of long—hved adults in ﬁshery related o
mortality-and the lack-of recruitment stemming from elimination of annual.influxes of hatchlmgs o
because of intense egg harvesting has caused the sharp decline, in. leatherback populatrons ‘The ..
authors state that “the relatively short maturation time of, leatherbacks offers some:hope for. therr, :
survival if we can greatly reduce the harvest of their eggs and the accndental and 1ntent10nal '
capture and kllhng of large Juvemles and adults.” :

Summary :
The: conﬂlctmg 1nformatxon regardmg the status of Atlantlc leatherbacks makes 1t dlfﬁcult to
concludé whether:or not the:population is-currently in decline. Numbers at some nestmg srtes are
up, while at- others they are down. :At one site (St. Croix), population growth. ‘has been -
documented despite-large apparent mortality of nesting females; where data are available,
population numbers are down in'the western Atlantic, but stable in the Caribbean and eastern
Atlantic. It-does appear, however, that the western Atlantic portlon of the populatlon is bemg
subjected to mortality beyond sustainable levels, resultlng in a continued decline in numbers of
nestmg females. .

In the: absence of any other populatnon models the westem Atlantlc populatlon cannot mthstand .

‘more than a 1% human-related mortality level which translates 6 150 nesting females (Spotlla et
al. 1996; Spotila pers. comm.).~.As noted above, there are many,anthropogenic sources of 1o
mortality to leatherbacks; a tally of all leatherback takes anticipated annually under current .
biological opinions yields a potential for up to 1,166 leatherback takes, although t thrs sum

- includes many takes expected to be nonlethal and takes of males, ]uvemles and poss:bly
leatherbacks from the Caribbean and West African nesting assemblages. In combination with

' other threatening factors; such as the continued harvest of eggs and adult turtles for meat in some
Caribbean and Latin nations; the effects of ocean. pollution, and natural dxsturba.nces such as. .

. hurricanes (which may wipe out nesting beaches), it is.clear that the endangered Ieatherback o
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populations of the Atlantic require srgmﬁcant conservatlon efforts to ensure therr long-term
survival’ and recovery in the wrld o e :

Green turtle (Chélonia inydaS) '

Green turtles are globally distributed, mainly in -waters between the northem and southem 20°C
1sotherms (Hirth 1971). Green turtles were traditionally (and are still) highly prized for their
flesh, fat, eggs, and shell, and fisheries in the United States and throughout the Canbbean are -

' largely 1o blame for the decline of the specics. . e

In the western Atlantic, several major nesting assemblages have been identified and studied
(Peters 1954, Carr and Ogren 1960, Parsons 1962, Pritchard 1969, Carr et al. 1978). The largest,
at Tortuguero, Costa Rica, has shown a long-term i increasing trend since monitoring began in
1971. Thei mcrease is from an annual fitted- estimated riumber of emergences of under 20,000 in
1971 to over 40,000 in 1996. Over 100,000 emergences occurred:in 1995:(Bjorndal et al. -

1999b)." In the contmenta] United States green turtle nestinig occurs on the Atlantic coast of

_ Florida (Ehrhart 1979). Occasronal nesting has been documented along the Gulf.coast'of Flonda :
at southwest F londa beaches as well as the beaches on‘'the'Florida Panhandle: (Meylan' ét-al.

1995). Most documented green turtlé nesting’ actrvrty occuts;on Florida index beachies,swhich *
were estabhshed to. standardlze data collection miethods’ and effort on key nestingibeaches:: The
pattem of green turtle nestlng shows ‘biennial peaks in abundance; with' a’generally:positive: trend :
durmg the ten years of regular momtormg smce estabhshment of the mdex beaches ini 1989 4

catch',-per bumt_ effort (more than doublmg) between the" years 1983- 85 and 1988- 90 An extreme -
short-term inéreéasé’ in CPUE of <300% was seen between*1995 andul 996 (Ehrhart etal::1996).-.

While nesting activity is obviously important in identifying population‘trends and distribution, .

the majority portlon of a’'green turtle's life is spent on the foraging grounds Green turtles are
herbivores, and : appear ‘o prefer marine grasses ‘and algae in ‘shallow bays, lagoons, and reefs -
(Rebel 1974) Some of the prmcrpal feeding pastures in the'Gulf of Mexico include:inshore:

south Texas waters, the upper Wwest coast of Florida and the northwestém ¢oast of the Yucatan .
Pemnsula Addrnonai‘ important foragmg areasin the western Atlantic include the Indian River .-
Lagoon System in Flonda Florida Bay, the Culebra archipelago and other Puerto Rico coastal
waters, the south coast of Cuba ‘the Mésquito coast'of Nrcaragua the Caribbean:coast of - : .i;.us
Panama, and scattered areas along Colombxn and Brazil (erth 1971). The preferred food-sources:
in these areas are Cymodocea I?talassza Zostera Sagmarza and Vallzsnerla (Babcock 1937, 0
Underwood 1951 Carr1952 1954) : - Do RETN

Green turtles wéré once abundant enough'in the shallow bays andlagoons of the Gulfto su’pport;,;s
a commercial fishery, which landed over one million pounds of green turtles in 1890 (Doughty - .
1984). Doughty reported the decline in the turtle fishery throughout the Gulf of Mexico by 1902.
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Currently; green-turtles are uncommon in offshore waters of the northern Gulf, but abundant in
some inshore embayments. Shaver (1994) live-captured a number of green turtles in channe]s
entering into Laguna Madre, in South Texas. She noted the abundance of green turtle strandmgs
in Laguna Madre inshore waters and opined that the turtles may establish residency in the inshore
foraging habitats as juveniles. Algae along the jetties at entrances to the inshore waters of South
Texas was-thought to be important to green turtles-associated with a radlo-telemetry project
(Renaud ef al- 1995). Transmltter-equxpped turtles remamed near Jettres for most of the tracking
period. ‘This project was restricted to Jate summer months and therefore may reflect seasonal
influences. Coyne (1994) observed increased movements of green turtlcs dunng warm water
months. :

H awksblll turtle (Eretmoche{ys tmbrtcata)
The hawksbxll turtle is relattvely uncommon in the waters of the contmental Umted States
preferring ccoral reefs, suchas those found in the Canbbean and Central Amenca Hawksbllls
feed primarily on'a wide: vanety of sponges but also consume bryozoans coelenterates and
moﬂusks Nestmg areas in the western, North Atlantlc mclude Puerto Rlco and the Vrrgm ,

surprising number of small hawksbllls are. encountered m Texas Mos
probably in the 1-2 year class range Many of the 1nd1v1duals captured

dens:ty 'ex1st 38 of them have hawksblll populatxons that are suspected or lmown to be in declmef' |
and an‘ddditional-18-have experienced “well-substantlated dechnes” (NMFS and USFWS 1995)

Kemp’s rldley turtle (Leptdochelys kempu')

g
S

Of the sevelr extant specres of sea turtles of the world the Kemp s nd]ey has dechned tothe
lowest population level." The-: Recovery Plan for the Kemp s Rldley Sea Turtle (Lepzdochelys .
kempii) (USFWS and NMFS, 1992b) contains a descnptxon of the. natural hlstory, taxonomy, and
distribution of the Kemp's ridley turtle. Kemp’s ridleys nest m daytlme aggregatlons known as
arribadas, pnmanly at Rancho Nuevo a stretch of beach in Mexxco Most of the populatlon of

mature female Kemp s ndleys had been reduced to 2, 500-5 OOO mdxvxdua]s,_ The populatlon
declined further through the mid-1980s. Recent observations of increased nesting suggest that -
the decline in the ridley populatlon has stopped and there is cautlous optxmlsm that the )
populatlon is now mcreasmg S , :
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The nearshore waters of the Gulf of Mexico are believed to provide important developmental
habitat for juvenile Kemp s ridley and loggerhead sea turtles. Ogren (1988) suggests that the
Gulf coast, from Port Aransas, Texas, through Cedar Key, Florida, represerits the primary habitat
. for subadult ndleys in the northern Gulf of Mexico. Stomach contents of Kemp's ridleys along
the lower Texas coast consisted of a predominance of nearshore crabs and mollusks, as well as
fish, shrimp, and othér foods consideredto be shrimp fishery discards (Shaver 1991). Analyses
of stomach contents from sea turtles stranded on upper" Texas beaches apparently suggest srmllar
'nearshore foragmg behavror (Plotkm pers. comm. ) : y L

'Research bemg conducted by Texas A&M University has resulted in the intentional live-capture

of hundreds of Kemp s rldleys at Sabine Pass and the entrance to Galveston Bay. Between 1989
and 1993, 50 of the Kemp's ridleys captured were tracked (using satellite and radio telemetry) by
brologrsts with the NMFS Galveston Laboratory The tracking study was de51gned to -
characterize sea turtle habitat and to identify small and large scale migration patterns. : -
Prelmnnary analysrs of the data collécted during these studies-suggests that subadult Kemp's
ridleys stay in shallow, warm, nearshore waters in the northern Gulf of Mexico until coohng -
waters force them offshnre or south along the Florlda coast (Renaud pers. comm ) S

 Inrecent years unprecedented numbers of Kemp s ndley carcasses have been reported from
Texas and Loursrana beaches durmg penods of hrgh levels of shnmplng effort NMFS

Analyses conducted by the group have mdrcated that the Kemp s ndlcy populntron isinithe early -
stages of recovery, however strandlngs In some years have mcreased at rates hrgher than the rate

observed rn recent years in Texas and Louisiana are beheved to have been mc1dentally taken in
the shnmp ﬁshery, other sources of mortality exist in these Waters. Thése stranding events
illustrate the vulnerabrhty of Kemp's ridley and loggerhead turtles to the nnpacts of human
activities in nearshore Gulf of Mexrco waters ’ .

The TEWG (1998) developed a populatron model to evaluate trends in the. Kemp s ndley —
population through the application of empirical data and life history pararhieter estimates chosen
by the TEWG. Model results identified three trends in benthic immature Kemp’s ridleys.

Benthic nnmatures are those turtles that are not yet reproduct1ver mature but have recruited to !
feed in, the nearshore benthrc environment, where they are available to nearshore mortality . .
-sources that oﬁen fesulf in strandings. Benthic immature ridleys are estimated to be 2-9 years of -
age and 20-60 cm in lenglh Increased productron of hatchlings from the nesting beach
begmnmg in 1966 resulted in an increase in benthic ridleys that leveled off in the late 19705 A
second penod of inctreasé followed by leveling occurred between 1978 and:1989 as hatchling
productlon was further enhanced by the cooperative program between.the U.S. Fish and erdhfc ;
Service and Mexico’s Instituto Nacional de Pesca to increase the nest protection and relocation, -
program in 1978. A third penod of steady increase, which has not leveled off to date; has "
occurred since 1990 and appears to be due to the greatly increased hatchling production and an
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apparent increase in survxval rates of immature turtles beginning in 1990 due, in part, to the
introduction of turtle excluder devices (TEDs).. Adult ridley nurnbers have now grown from a
low of approximately 1,050 adults producing 702 nests in 1985, to greater than 3, 000 adults .
producmg 1,940 nests in 1995 to greater than 9,000 adults producmg about 5 700 nests in 2000

The TEWG (1998) was unable to estlmate the total populatlon size and current mortahty rates for
the Kemp’s ridley population; however, the TEWG listed a number of prehmmary conclusrons '
The TEWG indicated that the Kemp's ridley population appears to be in the early stage of
exponential expansion. Over the period 1987 Lo 1995, the rate of increasc in the annual nuriber
of nests accelerated in a trend that- would continue with enhanced hatchling productlon and the
use of TEDs. Nesting data indicated that the number of adults. dechned froma populatlon that
produced 6,000 nests in 1966 to.a population that produced 924 nests in 1978 and.a low of 702
nests in 1985. ‘Thus, the trajectory of adult abundance tracks trends i in, nest abundan‘ wf)rom an .
estimate of 9,600+in 1966-to.1,050.in 1985. The TEWG estimated that n 1995 there were 3 OOO
adult ridleys. The'increased recruitment.of new adults is 111ustrated in the’ propomon of
neophyte; or first:time nesters; which has mcreased from 6% to 28% from 1981 to 1989 and from
23% to 41% from 1990 to 1994. The population model in the TEWG pro;ected that Kemp 5. '
ridleys could reach the intermediate recovery goal identified in the Recovery Plan, of 10,000
nesters by the year 2020, 1f the assumptlons of age to sexual matunty and age specrﬁc o

The TEWG (1998) 1dent1ﬁed an average Kemp s ridley populanon gr wih rate of 13% per year
betweeri:1991'and-1995. Total nest numbers have continued to 1ncrease ver, the 1996 and
1997 nest numbers reflected a slower rate of growth whrle the increase in the 1998 nestmg level
was much higher, then:decreased.in- 1999,.and mcreased agam strongly in 2000 “The populatlon
growth rate does not appear as steady as ori grnal]y forecasted by the TEWG but annual
fluctuations, due in part to irregular internesting periods, are normal for other sea turtle
populations. .:Also; as populanons increase and expand, nestmg actmty wou]d be expected to be
morevanable S , I o R ’

The drea survcyed for nd]ey nests in Mexico was expanded in ]990 due to destructlon f the T
primary nesting beach by Hurricane Gilbert. The TEWG (1998) assumed that the incr ‘
nesting observed particularly since 1990 was a true increase, rather. than the result X[
beach coverage. ‘Because systematic surveys of the ad)ncent beaches were not conducted pnor to
1990, there is no way to determine what proportion of the nesting increase documented smce that
time is due to the increased survey effort rather than an expanding ndley nestmg range As noted
by TEWG,; trends in Kemp’s ridley nesting even on ‘the Rancho Nuevo beaehcs alonc suggest '
that recovery of this.population has begun but. contmued cautlon 1s necessary to ensure recovery
and to meet the goals 1dent1ﬁed inthe Kemp s erley Recovery Plan e

SRSt oE
LIRS

24




1L Species Likely to Bé Affected

of the above-lmted epecxes occumng in the Atlantlc Ocean offshore of the southeastem Umted
States NMFS believes that the five sea turtle species are vulnerable to capture, injury, and death -
from some of the actlvxtxes associated with the proposed action. However, based on stranding -
records and records from the plant, hawksbill and leathierback turtles are rare'in this area;
therefore, NMFS beheves that although there'is a chance that a hawksbill or leatherback sea
turtle could be affected by the proposed action the chances of one of these spec1es being affected
is remote. :

IV ‘Environmental Baseline, .

Thxs sectlon contams an analys1s of the effects of past and ongomg human and natural factors
leading to the current status .of. the species, their habitat, and ecosystem, within the action-area.

- The environmental baseline isa snapshot of a'species’ health at-a specified point.in‘time and
 includes state, tribal,, Jlocal;and private actions already affecting the species, or that will occur
contemporaneously with the consultation in progress. Unrelated Federal actions. affectmg the

-same-species or critical habltat that have completed formal or informal corisultation” are'al 'o pan g
of the environmental baselme -asare F edera] and-other actlons thhm the action.ar may’
beneﬁt hsted ‘specws or., cntlcal habltat ' P

lhat dffect the suwwal and recovcry of thrcatcncd and endangered species m
actlvmes that shape the environmental baselinein the action area’of this consultation are- ..
pnmanly fisheries and recovery activities associated with'reducing fisheries 1mpacts Other
env1ronmental impacts include effects of discharges, dredging, military activities;-0i and gas
development actwmes and 1ndustr1al coohng water 1ntake : :

_ Status of the Specles Wlﬂllll the Actlon Area

The five specxes of sea turtles that oceur in the actlon area are a]l hlgh]y mlgratory NMFS C
believes that.no individual members of any of. the species 2 are likely to be'year-round resxdents of ; -
the action area. ‘Individual animals will make migrations into'near shore waters as well as other
areas of the North Atlantlc Ocean, Gulf of Mexico, and the Canbbean Sea. Therefore, the range-
wide status of the five species of sea turtles, given in section:Il above, most accurately reflects
the species’ status within the action area. kaewxse while the' following discussion of factors ‘
'affcctmg specics reflects conditions both inside: and outside of the immediate action area, this’
discussion-most accurately reflects those factors acting on sea tuxtles which may occur w1th1n the
.action area seasonally or transwntly : :

_Fa'ctors" Affecﬁng'j$pecie8‘within the‘Action Area o

Federal Actions -
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In recent years, NMFS has undertaken several ESA section 7 consultations.to address the effects

of Federally-permitted fisheries and other Federal actions on threatened and endangered’ species
in the action area. Fach of those consultations sought to develop ways of reducing the
probability of adverse effects of the action on sea turtles. Similarly, recovery actions NMFS has
undertaken-under both the MMPA and the ESA are addressmg the problem of take of sea turtles
in the fishing and shipping industries. Incidental take levels antlclpated under the_ mcxdental take
statements associated. with these existing biological opinions are summarized i n Table 1 below,
followed by a brief discussion of each action consulted on. The followmg summary of
anticipated incidental take of turtles includes only thosc Fé¢deral actions which have undergone
formal section 7 consultation. :

Table 1. Summary of annual incidental take Ievels antmlpated under the incidental take statements
associated with NMFS’ exnstmg blologlcal oplmons in:the U.S. Atlantic and-Gulf. of Mexico. -

Federal B ' .‘ : :' . Auinusl Anticipated Inéidental Take chcl (lcthul »
* Action - B I ey - — i
. | Loggerhead, Leatherback | Gréen . Kemp's | Hawksbil -
Coast Guard Vessél Opcrntwn R I A DR 0 T [ S BREEYS 2
Navy - SEOpsArea I A 91(91) S a7y [ A6 ] as(ie
1 Navy-NE Ops Area Caeae) | oo | oaaar T hay TET
Shipshoci - SeawolfWinsion 276(58)? 276(58) 276(58)2 276(58)
-{ Churchill*: : P TR AT e
COEDredgmg-N_. nc T ameny e
COE Dredging - SAtlamlc v ' 35(35) 0 B (
COE Dr‘edgmg-N&:weulfof. ] seeey o0 o s | agsy. ]
Mexico . o e N )
| COE Dredging - E Gulf of Mexico 8(8)° 559 5(5)s | sy s(sy°
COE Rig Removal, Gulfof Mexico | 1y | - iy |~ “wyr " gy aqay
MMS Destin Dome Lease Sales | . 1@ . | aap | a0 ape
MMS R)g Remova) ‘Guif of Mekico' | 10010 < s(s)F cossyt LT ssyE L L s(syE
.NEMulnspecxesSmkGlllnetFlshery‘:,'4 e N R N R o
ASMFCLobsterPlan - 10000y - 44y - ) ' -0 | ::: _ 0 5 0 |
Bluefish . | e | o o ey
Heming . - . |l.e» | o | .l w0
Mackerel, Squid, Butterfish 63 | o e
Monkfish Fishery’ - 6(3) R0 O 1(1) 0
Dogfish Fishery 6(3) - Sy w | 0
Sargassum T 30008 wy | gy AP oo | AP
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Summer Flounder Scup&Black Sea 15(5) ) _3(3)z 303y 33y
P hid oy
Shrimp Fishery | 3a503450)> | ©650(650)° | 3450(3450)° 34503450 | 3450(3450y
Weakfish 2020y 0 N 22) 0
HMS - Pelagic Longline Fishery '° 468(7) 358(6) 46(2). 2301 46(2)
HMS - Shark gillnet Fishery " 20020 22 22) 22 22)
HMS - Botom Longline Fishery " 12(12) 22) 22) 22) 22)
NRC - St. Lucie, FL® _ unlimited(2) | unlimited(1)’ : wilimited(3) "“'ﬁ;ﬂi}ﬁiiéd(r) " unlimited(1)
NRC - Brunswick, NC s0(6) 502 07, | .os0@r |, . s
NRC - Crystal Riveir,;F'L' N '55"(1)2 o 55(1)z ssg oSSk | (85 (1
Total® .+ .~ 4,66003,860) | 1,4400767) | a0ss0.887) 3.933(3.5923 - ’3.565(3.541)

‘Ant|c1pated Take level represents ! observed' unless otherwrse noted. Number in parenthesrs represents lethal take andisa
subset of the total anticipated take’ numbers less thanwhole are rounded up:

2 The' anncrpated take level may-represent any. combination.of species and thus is tallied under each column (note m most
cases, it is expected that'takes of turtle species other than loggerheads will be minimal). .

* Includes.Navy Operations along the Atlantic coast and Gulf of Mexico, M ine Warfare Center Eglm AFB Moody AFB
*Total estimated take includes : acoustrc harassment ; BREEA HAH

Wi

5Up 1o 8 turtles toial, of which, no’miore than 5 miay be leatherbacks greens Kemp’s or: hawksbr)l in combmatton
“Total'aniticipatéd take is:3:turtles.of any combmatron over, a 30-year period. . i .
’ Not 10 exceed 25, turtles in total

’Reprcsents estimated take; however the Incrdental take statement cites observed take (5 Ioggerheads, 2 Ieatherbacks or3.
Kemp?s fidleys or. greeris of hawksbills in any combination) as a representative of the estrmated take The esumated take ’
represents.any, combination:of species other than the leatherback. U
""Represe ts estimated ‘total take and observed lethal take in parentheses : D

n Repr’e'sen'ts ‘estimiated total'anid lethal take: -+ © - ; v RTINS

“Take.levels fornorlethal were not identified because entrainment is-.a ﬁmctron of tun\le abundance & envrronmental
conditions; lethal take is also expressed as 1.5% of the total ‘number entrained in the plant, whichever is greater

™ Represents a minimum number of turtles taken annually because the majority of the take is observed take and is not an
estimate of true numbers that are taken; the *unlimited” lethal take for St.Lucie Power Plant is not incorporated in the total. "
¥ The numbers for each speciés are not:additive because the total anticipated take, in many cases, represents a combmatron of

species.

e

Vessel Oppratmns ‘ o : e :
Potential adverse effects from Federal vessel operatlons ine the actron area of thrs consultatron
include operanons of the Navy (USN) and-Coast Guard (USCG), which ‘maintain the largest
Fcdcral vessel fleets;, the Enmronmental Protection Agency, the National:Oceanic and- .
Atrnosphenc Administration (NOAA), and the Army Corps of Engineers (COE).: NMFS has.
conducted formal consultatrons with the USCG; the USN (described below) and is currently in
early phases of consultation with' the other Federal agencies on their vessel operations. Through
. the sectton 7 process, where apphcable, NMFS has and will continue to establish conservation.
measures for all these agency vessel operations to avoid or minimize adverse effects to. listed. -
species. At the present time, however, they represent potential for sore level of intcraction.
Refer to the biological opinions for the USCG (NMFS 1995, 1996a, and 1998b) and the USN
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(NMFS 1997b) for detail on the'scope of vessel operations for these agencies and conservation

measures being implemented as standard operating procedures. Since thie USN consultation only-

covered operations out of Mayport, Florida, potential still remains for USN vessels to. adversely .

affect sea turtles when they are operating in other areas within the range of these species. '

Similarly, operations of vessels by other Federal agencies within the action area (NOAA, EPA, \.
COE) may adversely affect sea turtles. However, the in-water activities of those agenc1es are

limited in scope, as they operate a limited number of vessels or are engaged in

research/operational actxvmes that are unhkely to contribute a large amount of nsk

Additional military actzvztzes mcludmg vessel operatlons and ordnance detonatlon also affect
sea turtles. U.S. Navy aerial bombing training in tHe ocean off the southeast U.S. coast,
involving drops of live ordnance (500- and 1,000-Ib bombs) is estimated to have the potentlal to
injure or kill, annually, 84 loggerheads 12 leatherbacks, and 12 greens or Kemp’s nd]ey, in
combmatlon (NMFS 1997a) The USN will also conduct ship-shock testing for the new :
SEAWOLF submarine and the DDG- 81 WINSTON S. CHURCHILL guided missile destroyer -
off the Atlantic coast of Florida, using 5 submerged detonations, each of 10, 000-1b exploswe :
charge. This testing is estimated to injure or kill 50 loggerheads, 6 Ieatherbacks and4 '
-hawksbills, greens, or Kemp’s ridleys;for the SEAWOLF and.8 sea turtles.in any ¢ comblnatlon of
the five species found in the action area, for the Winston' Church111 (NMFS:1996b NMFS2000).:
The USN Mine Warfare Center in Corpus Christi, Texas, may take, annual]y, up to {_‘-loggerheads :
and 2 leatherbacks, hawksbills, greens, or Kemp’s ridleys, in. comblnauon during;training y i
activities in the western Gulf of Mexico. U.S. Air Force operations in the Eglin- GulffTest Range ’ _
in the castern Gulf of Mexico may also kill or injurc sca turtles. Air-to- surface gu ’ry testingis ;| ‘
estimated to kill'a maximum of 3 loggerheads, 2 leatherbacks, and 1. green, hawksbxll, or. Kemp s
ridley. Search aid rescue training operations aré expected to have a low level-of impacts, takmg
2 turtles over a 20-year period. Operation of the USCG’s boats and cutters in‘the’ U S. Atlantic, -
meanwhile, is estimated to take no more than one individual turtle—of any specxes——per year
(NMFS 1993). 'Formal consultatlon on overal] USCG or USN act1v1t1es in the Gulf of Mex1co
has not been conducted o oL ) :

The COnStruction and maintenan\ce of Federal navigation channels has also been identified as a
source of turtle mortality. Hopper dredges, which are frequently used in ocean bar channels and -
sometimes in harbor:channels and offshore borrow areas, move relatively rapidly (compared to
sea turtle swimming speeds) and can entrain and kill sea turtles, presumably as the drag arm of

" the moving dredge overtakes the slower. moving turtle. Along the’ Atlantic coast of the . ’ o
southeastern United States, NMFS estimates that annual, observed injury or mortahty of sea s
- turtles from hopper dredging may reach 35 loggerheads, 7 greens, 7 Kemp’s ndleys, and2
hawksbills (NMFS 1997c). A comibination of hopper dredging and the use of explosives is’ :
expected to take 18 sea turtles (all species) during the deepening and w1demng of Wllmlngton -
Harbor; North Carolina. -Along the north and west coasts of the Gulf of Mexico, channel’
‘mainténance dredging using a hopper dredge may injure or kill 30 loggerhead, 8 green, 14
Kemp’s ridley, and 2 hawksbill sea turtles annually (NMFS 1997d). ' Additional incidental take
statements for dredgmg of Char]otte Harbor and Tampa Bay, Flonda, antlc1pate these pl'Oj ects
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may 1nc1dentally take, by injury or mortality, 2 loggerheads or 1 Kemp sridley or l-green or 1
hawksbill sea turtle for Charlotte Harbor and 8 sea turtles; including no more than 5 documented
Kemp S ndley hawkthll Ieatherback or green turtles, in any combmatlon for Tampa Bay.

The COE and Minerals Management ‘Service (MMSY (the latter is nonmlhtary) rig removal
activities also adversely affect sea tirtles. For the COE activities, an incidental take (by injury or
mortality) of one documented Kemp's ridley, green, hawksbill, leatherback, or loggerhead turtle
is anticipated under a rig removal consultation for the New Orleans District (NMFS 1998c).. .
MMS activities are anticipated to result in annual incidental take (by injury or mortality) of 25
sea turtles, mcludmg no more than 5 Kemp's ridley, green, hawksbill, or leatherback turtles and.
no more than 10 loggerhead turtles, due to MMS’ OCS 011 and gas exploratron development
production, and abandonment actlvmes R » S .

F ederal F zshery Operatxons o ; ’ o

Adverse effects on threatened and endangered species from several types of ﬁshmg gear occur in-.
the action area. Eﬁ’orts to teduce the adverse effects of commercial fisheries are addressed '
through the ESA section 7 process Glll nét, longlme trawl gear, ‘and- pot fisheries'have:all been
documented as mteractmg with sea turtles: For all fisheries for which'there'is:a Federal fishery
management plan (FMP) or for which-any: Federal action is taken to: manage that ﬁshery,*lmpacts
have beén evaluated under'section 7. - ' N s

Several formal consultatlons have been conducted on the followmg fisheries that NMFS has k ‘
detemnued are hkely to advcrscly affcct threatcncd and cndangered specres Amencan Lobster ‘

btologlcal oprmons B

The Northeast Multlspeczes Sink Gill Net F zsherjy is one of the other major ﬁshenes that is. .
known to take sea turtles ‘This fishery has historically occurred from the periphery of the:Gulf of
Maine to Rhode Island in water to'60 fathoms. In recent years, more of the effort in this fishery -
has occurred in offshore waters and into:the Mid-Atlantic. Partrcxpatton in this fishery. declined
from: 399 to 341 permrt tolders in 1993 and is expected to continue to decline as further
groundﬁsh conservatxon measures are unplemented The fishery operates throughout the year
with peaks i 1n the spnng ‘and from October through February. Data indicate that gear used:in this
fishery has senously injured loggerhead and leatherback sea turtles: ‘It is often:difficult-to.assess.
gear found on stranded animals or observed iit sea and assign it to a-specific fishery.c Only.a
fraction of the takes are observed, and the catch rate represented by the majority of takes, which
are reported opportumstrcally, i.e., not as part of a randoin sampling program, is unknown.
(,onsequently, the total level of interaction cannot be determined thirough extrapolatlon The -
incidental take Ievel established for this fishery in the July 5, 1989, BO estimated:that 10 -
documented Kemp’s- ridley; 10 green, 10-hawksbill; 10 leatherback and 100 loggerhead sea
turtles would be killed or mjured by the’ ﬁshery annually. ' -
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The monkfish and dogfish fisheries are prosecuted with multispecies-type gear, and therefore

_ have potential to interact with sea turtles. After reviewing the best available information on the
status of endangered and threatened species under NMFS jurisdiction, the environmental baselme
for the action area, the effects of the action, and the cumulative effects, NMFS concluded in a
biological opinion issued December 21, 1998, that conduct of the monkfish fishery, with

" modification to reduce impacts of entanglement through the whale and porpoise TRPs, may
adversely affect but is not likely:to jeopardize the continued existence of endangered and
threatened specxes under NMFS Junsdlctlon

The Monkfish Fi zshery Management Plan was recently completed by the New England and Mid-
Atlantic Fishery Management Councils. - This fishery uses several gear types which may entangle
protected species, and takes of shortnose sturgeon and sea turtles have been recorded from.
monkfish trips. NMFS completed a formal consultation on the Monkfish FMP on December 21,
1998, which concluded that the fishery, with modification under the take reduction plans, is not
likely to jeopardize listed species or adversely modify critical habitat. The ITS provided under
this Opinion anticipates.up to'6 incidental takes of loggerhead 1 turtles (no more than 3 lethal) 1
lethal or nonlethal take of a green sea turtle, 1 lethal or nonlethal take of a Kemp’s ndley, and 1
lethal ornonlethal take of a leatherback. However the 1mphcat10n of this fishery in the ret:ent _'

- pulse of sea turtle strandings in North Carolina noted elsewhere in this Oprmon necessrtate . o
reinitiation of consultation and hkely the current incidental take levels will be revrs ed i Y
mcrdental take statement : -

A consultatxon was. recently concludcd for the Spmy Dogﬁsh Fzshery Thls fishery milar
the monkfish' ﬁshery, but uses somewhat smaller mesh gear. The recent blolog1c 3 opmron
prepared for the FMP for-this fishery anticipates 6 takes (no. more than 3 lethal) of loggerheads
and 1 take (lethal or nonlethal) each for Kemp’s ridley, leatherbacks and green sea turtles..

The Summer Flounder, Scup and Black Sea Bass ﬁsheries are known to interact with 'sea turtles.
Significant measures have been developed to reduce the take of sea turtles in summer flounder
trawls and trawls that meet the definition of a summer flounder trawl (which would mclude -
fisheries for other species like scup and black sea bass) by requiring TEDs in nets in the area of
greatest bycatch off the North Carolina and southern. Virginia coast. NMFS is consrdermg a
more geographically inclusive regulation to require TEDs in trawl fisheries that overlap w1th sea’
turtle distribution to reduce the impact from this fishery. Developmental work i is also ongomg
fora TED that will work in the flynets used in the weakfish fishery. The antlcrpated observed A
annual take rates.for turtles in this multispecies. fishery is 15 loggerheads and 3 leatherbacks N
hawksbills, grecns, or Kemp s ndleys, in combination annually (NMFS 19972) '

The Atlantzc Pelagtc F zsherzes for Sworc#ish Tuna Shark and Billfish are known to mcrdentally
capture large numbers of turtles, pdrucularly in the pclaglc longlinc component (NMF S 2000)
Take levels from hooking or:entanglement in longline gear are estimated for 2000 at 468
loggerheads, 358 leatherbacks, 46.greens, 23 Kemp’s ridleys, and 46 hawksbills, ‘with a resultmg
mortality rate of approximately 30%.- I'he interactions resulting from the shark gillnet, jsnark
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bottom longline, and other gears used in this fishery are lower. - The shark gillnet component is
* estimated, based on limitéd observer data, to injure or'kill 20 loggerheads; 2 leatherbacks, 2 -
Kemp’s ridleys, 2 greens, and 2 hawksbills 4nnually. The shark bottom longline component is
similarly estimated, based on limited observer data, to injure or kill 12 loggerheads, 2 .
leatherbacks, 2 Kemp’s ndleys 2 greers; and 2 hawksbills annually. The'other gears are
antrcrpated to result n documented takes of no more than 3 turtles in‘total, of any spemes

The Southeast U-S. Shrzmp Fi zshery is known to mc1denta]ly take h1 gh numbers of sea turtles.
Shrimp trawlersin the southeastern United States are required to usé TEDs, which reduce a
trawler’s capture rate by 97%. Even so; NMFS estimated that 4,100 turtles-may be.captured
annually- by shrimp trawling, mc]udmg 650 leatherbacks that cannot be released ‘through TEDs;
1,700 turtles taken in try nets, and 1,750 turtles that fail to escape ‘through:the TED (NMFS:

1998d), including large loggerheads. Henwood and Stuntz (1987) reported that the mortality rate’. -

for trawl-caught turtles ranged between 21% and 38%, although Magnuson et al. (1990)
suggested Henwood and Stuntz’s estimates were very | conservanve and likely an underestimate

of the true mortahty rate.

Other Federal Actions . e o
Sea turtles entering coastal’ ‘o inshore areas have beén affected by entrainment in: the‘coolmg—
water systems of electrical- ‘generating plants. ‘At’the St. Lucie Nuclear PowerPlantat": v
Hutchinson Island, Florida; large numbers of | green and loggerhead ‘turtles'have been’ captured m..
_ the seawater 1ntake canal in the past several years: “Annual capture levels froml199451997 have. -
ranged from alrnost ”00 to almost 700 ¢ green turtlés and from about: 150 to-over 350loggertieads:
Almost all'of the- ‘turtles are caught and reléased alive;; NMFS ‘estimates:the survival rate:at:98:5%:
or greater (see NMFS '1997f). - A biological opition completed in‘January 2000:estimates that thé
: operations at the Brunswick Steam Electric Plant in Brunswick, North Carolina, may take 50 sea -
turtles in any combination annually, that are released alive. NMFS also estimated:the total lethal ©
také of turtles at this plaiit may: reach'6 loggerhead, 2 Kemp’sridley or3- green-turtles annually.
A blologlcal opmlon completed in June 1999 on the: operations-at the Crystal'River Energy
Complex in Crystal Rlver Flonda estrmated the level of take of sea turtles in. the plant s mtake

Envzronmental Contaminarits - : S : I S
An extensive review of énivironmental contaminants in’ turties has been conducted by Meyers-:-
Schone and Walton (1994); however, most available information relates to freshwater species. .-
High concentrations of chlorobiphenyls and organochlorine pesticides in the eggs of the
freshwater snapping turtle, Chelydra serpentma have been correlated with population effects -
such as decreased hatching success, increased hatchling deformities and disorientation' (Bxshop et.a
al. 1991, 1994). Very little is known about baselinie levels and physiological effects of -
envrronmental conta.mmants on marine tartle populations (Witkowski and Frazier 1982; Bishop' -
et al. 1991) There ‘are a few isolated studies on organic contaminants-and trace metal - 2
accumulanon n green and’ leatherback sea turtles (Davenport and Wrench 1990; Agmrre etal.
1994) Mekenzie etal. (1999) measured concéntrations of chloroblphenyls and organochlorme
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pest1c1des in marine turtles tissues collected from the Mediterranean (Cyprus, Greece)and
European Atlantic waters (Scotland)