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TABLE OF CONVERSION FACTORS FOR METRIC UNITS

To convert Multiply by To obtain

centigrade (degrees) (°C x 1.8) + 32 fahrenheit (degrees)
centigrade (degrees) *C + 273.18 kelvin (degrees)
centimeters (cm) 3,937 x 107 inches

centimeters (cm) 3.281 x 10 feet

<2 ,
centimeters/second (cm/sec) 3.281 x 10 ° feet per second

"~
P

cubic centimeters (cm?) .0 ‘ liters
grams (g) 2.20° 3 pounds
grams (g) 3,527 ounces (avoirdupois)
kilograms (kg) 1.0 y grams
pounds
ounces (avoirdupois)
miles (statute)
millimeters
cubic centimeters (cm3)
gallons (U.S. liquid)
feet
inches
yards
meters
grams
parts per million
liters (U.S. liquid)
inches
foot
square inches
square feet

square inches




EXECUTIVE SUMMARY

INTRODUCTION

This document is the seventh consecutive annual report on biotic
monitoring at the Florida Power 4 Light Company St. Lucie Plant. These
reports have been prepared in response to the United States Nuclear
Regulatory Commission's Environmental Technical Specifications found in
Appendix B to Operating License No. DPR-67 and, beginning in 1982, to the
United States Environmental Protection Agency's National Pollutant

Discharge Elimination System Permit Number FL0002208.

The St. Lucie Plant is an electric generating station on Hutchinson
Island in St. Lucie County, Florida. The plant consists of two nuclear-
fueled 850-MW units; Unit 1 was placed on-line in March 1976 and Unit 2
is scheduled to be placed in operation in the summer of 1983. Both units

are designed to withdraw condenser cooling water from, and discharge

warmed water into, the Atlantic Ocean. The objective of the regulatory

requirements, and of the study, is to assess the effects of plant
construction and operation on the major biotic communities in the

nearshore marine environment at the plant site.

udies showed that fish were not accumulating in the intake canal
compared to the number of fish collected at the ocean intake
the number entrapped in the intake canal was low. This low

entrapment was attributed to the velocity caps at the ocean intakes.




There were no significant differences in the numbers of fish
collected by gill netting among ocean intake and discharge stations.
Generally, more fish were found at intake than at discharge locations.
Large numbers of fish were found during only part of the year, which
showed that the intake and discharge structures were not important enough

as fish attractants to offset natural fish movements and/or migratory

instincts.

1
1

G111 netting and trawling at ocean Stations 0 through 5 were deleted

from the biotic monitoring program in May 1982. Differences in the num-

bers of fish collected among these stations during the years of study

have been attributed primarily to the chance occurrence of highly motile
schooling species and to the distance of the stations from shore. The
numbers of fish collected by beach seining, deleted from the program in
1982, have been similar among stations. No detrimental effects of the

)

al plume on fish, including the commercially important migratory

therm

species, have been observed by any of these study methods.

rht 1

[chthyoplankton sampling also was deleted from the monitoring
in May 1982. The most common larval fishes found over the years
udy have been herrings and anchovies, which are primarily forage
sbundant in the St. Lucie area. Differences in ichthyoplankton
ities among ocean stations were attributed to station locations rela-
iistance from shore and to natural year-to-year and seasonal
ations. The amount of ichthyoplankton entrained was a very small

tage of that occurring near the plant and was not considered to be

cen

s £ 3 —3"", envi V"J"‘ll'h")‘ f‘\ ‘oncern.




MACROINVERTEBRATES

The NPDES program initiated during 1982 was designed, in part, to
provide background information on macroinvertebrate communities adjacent
to the St. Lucie Plant prior to the activation of Unit 2. Two major
habitats each supporting a unique assemblage of macroinvertebrates were
identified. Communities inhabiting the sandy sediments of the relatively
shallow beach terrace exhibited lower densities, lower species richness,
lower biomass and lower diversities than those communities inhabiting the
deeper shellhash sediments. Seasonal shifts in the relative abundances
of constituent species occurred within the benthic assemblages in both

habitats.

During 1982, thermal effluents previously emerging from the Y-port
ditfuser on the beach terrace were diverted through a new multi-port dif-

farther offshore. Communities in both major habitats

were potentially affected. Statistical analyses of data indicated that

on the beach terrace, there was no detectable plant effect on densities,
pecies richness or diversities. Within the shellhash environment, one
two stations immediately adjacent to the multi-port diffuser displayed
significantly lower densities and species richness than a comparable
control station. Sediment instability associated with pipe construction
iischarge turbulence, rather than elevated temperatures, is

thought to have been responsible for the observed differences. Plant
operations appear to affect only those stations in very close proximity

-

to the discharge pipes when only Unit 1 is operating.




PHYTOPLANKTON

Seasonal variations in phytoplankton densities during the years of
biotic monitoring were typical of natural cycles and did not show adverse
effects resulting from power plant operation. Data suggested, however,
that plant operation altered phytoplankton composition in the discharge
canal during certain seasons by decreasing or increasing the densities of
some taxa. Phytoplankton densities and chlorophyil-a were higher in the
canals than in the ocean. The most probable effect in the ocean of plant
operation was phytoplankton enrichment at the ocean discharge. However,
phytoplankton standing crop was also higher at the control station than
at other ocean stations. The similarity in standing crop at the control
and discharge stations suggested that nearshore habitat conditions are as
important as plant-related effects in determining phytoplankton standing

crop at the ocean discharge station. Phytoplankton monitoring was

deleted in May 1982.

ZOOPLANKTON

The zooplankton composition off Hutchinson Island has not changed

substantially over the years of study. Zooplankton densities, however,
were generally higher at the ocean discharge station than at other ocean
stations. The higher density at the discharge station was associated
with an increase in phytoplankton standing crop at the same location, so
plant operation may have had an indirect effect on the zooplankton at the
ocean discharge. Plant entrainment directly affected zooplankton by
decreasing the number of zooplankton in the discharge canal as compared
to the number in the intake canal. Zooplankion monitoring was deleted in

May 1982.




.. __ROPHYTES

Attached macrophytic growth at all stations in the study area was
limited primarily by the lack of suitable substrates; thus, the impor-
tance of this biotic community as a contributor to primary productivi'y

was minimal. Seasonal trends in algal diversity were noted, but no plant

related effects were observed. Macrophyte monitoring was deleted in May

1982.

WATER QUALITY

1

No statistically significant differences were found among the ocean
stations for measurements of selected physical parameters.
Concentrations of nutrients in the nearshore environment adjacent to the
ispersed homogeneously but varied with the time of the year.
been some differences in nutrient values observed over the
these differences have not been related to plant operation.

qjuality monitoring was deleted in May 1982.

ble year-to-year fluctuations in sea turtle

futchinson Island since monitoring began in 1971. In
plant, low nesting activity in 1975, 1981 and 1982
construction of plant intake and discharge systems.
mal levels following construction in 1975 and is
again when present construction activities are

No relationship between total nesting on the island and power

yperation or intake/discharge construction was indicated.




Forty-four loggerhead turtle nests were relocated from the plant

intake construction area in 1982. The mean hatch success for these relo-

-ated nests was high (77.3 percent), but lower than that for undisturbed

nescs.

Since intake canal monitoring began in May 1976, 778 turtles have
been removed. from the intake canal. Differences in the numbers of
turtles found during different years and different months were attributed
to natural variations in the occurrence of turtles in the vicinity of the
plant, rather than to any influence of the plant itself.

The majority (90 percent) of the turtles removed from the intake
canal were captured alive and released back into the ocean. The cause of
ieath for those turtles found dead in the canal was, for the most part,

1id not suggest that drowning or injury sustained from
passage through the intake pipes were significant mortality factors. The

-ondition of many turtles found alive in the canal suggested the

individuals, already in poor condition, may have
;eeking refuge and died in the intake canal

nt operations.

f the turtles captured from the intake canal

jority (81 percent) of the turtles released alive

nsidered to be in good or excellent physical condition, while 19
were found in poor condition. Capture/recapture studies showed

that entered the intake canal were captured and released




within a relatively short time span (average of 10.3 days) and, while in

the canal, body weights did not change appreciably.




A. INTROCUCTION

This document has been prepared in response to the United States
Nuclear Regulatory Commission's Environmental Technical Specifications
found in Appendix B to Operating License No. DPR-67, and to the United

States Environmental Protection Agency's National Pollutant Discharge

Elimination System Permit Number FLOC02208.

Florida Power & Light Company (FPL) was issued Permit No. CPPR-74 by

the United States Atomic Energy Commission, now the Nuclear Regulatory
ion (NRC), in 1970 that allowed construction of Unit 1 of the St.

ucie Plant, an 850-MW nuclear-powered electric generating station on

it~hinson Island in St. Lucie County, Florida. St. Lucie Plant Unit 1

iﬁi was placed on-line in March 1976. Unit 1 operation was intermittent
1Y f nder of 1976 and, except for brief outages, has been in

&

operation fr T ‘ )7 nro ‘,/_}‘ the ;y-;\t’);.y\’ time. !n May 19/7’ FPL was

ed Permit No. CPPR-144 by the NRC for the construction of a second

T

ear-powered unit, | e his is being constructed near Unit

operation in the summer of 1983.

t. Lucie Plant Units 1 and 2 are designed to withdraw condenser

iter fr aind discharge warmed water into, the Atlantic Ocean.

resulting from this water use have

and the requlatory agencies. Because

environmental studies at the site




The Florida Department of Natural Resources (DNR) Marine Research
Laboratory conducted baseline environmental studies of the marine
environment adjacent to the St. Lucie Plant from September 1971 to July
1974, From these studies, a series was published by the Florida DNR

entitled Nearshore Marine Ecology at Hutchinson Island, Florida:

1971-1974 (Florida DNR, 1977, 1979). These publications describe the

narine environment prior to operation of the St. Lucie Plant.

In order to provide Unit 1 operational and Unit 2 preoperational
aquatic environment at t t. Lucie Plant, Applied
vas contracted by FPL in 1975 to conduct the ecolo-

results and interpretation of the ABI moni-

n 1976 through 1981 were submitted to FPL in

wo of these annual reports were entitled Ecological

& Light Co. St. Lucie Plant, Annual Re-

iere entitled Florida Power & Light Com-

Non-Radioloqical Environmental Monitoring

1979, 1980, 1981a, 1982).

Pollutant Discharge Elimination System
issued to FPL by the U.S. Environmen-

The NPDES permit provides the EPA guide-
udies. In May 1982, the

nts were deleted from the NRC Environmental

With the exception of those studies related to

of biological studies at the St. Lucie Plant




thus passed from the NRC to the EPA., Jurisdiction for sea turtle
studies remains with the NRC, considered to be the Lead Federal Agency
relative to consultation under the Endangered Species Act. Sea turtle

study guidelines will be included in the NRC St. Lucie Plant

The biological study plan entitled Proposed St. Lucie Plant

Preoperational and Operational Biological Monitoring Program - August

198}

1981b) was approved by the EPA. This plan is to be conducted

Part I11.F. of the NPDES permit, which states:

311 continue the approved non-radiological
itoring program (revised continuation of
existing program) which serve as St. Lucie 1 operational
Lucie 2 pre-operational and operational. The

continue for at least two years after Unit

ial operation. After this period the

luated by the Permittee and EPA to

ed or possible deletion and/or

Reports shall be submitted

il 30 of the year following

data gathered on winds

s (Worth and Hollinger, 1977) and the ther-
howed that the St. Lucie Plant discharge
of discharge and that intake

turtles. The approved study plan

evaluate the conditions of nek-
near-field area of potential plume

it the plant and elsewhere along




AREA DESCRIPTION

The St. Lucie Plant is located on a 457-ha site on Hutchinson Island

on Florida's east coast (Figures A-1 and A-2). The plant is approxi-

mately midway between the Ft. Pierce and St. Lucie Inlets. It is bounded
on its east side by the Atlantic Ocean and on its west side by the Indian

River, a shallow !agoon.

Hutchinson Island is a barrier island that extends 36 km between
and obtains its maximum width of 2 km at the plant site.
)ns approach 5 m atop dunes bordering the beach and decrease to

in the mangrove swamps that are common on much of the western
vegetation is typical of southeastern Florida coastal

dense stands of Australian pine, palmetto, sea grape and Spanish
the higher elevations and mangroves ;bound in the Tower

ns. Large stands of Hlack mangroves. including some

ite, have been killed by flooding for mosquito control over

ffshore from the plant site consists
gbstructions or rock

establishment of rooted

ittached benthic communities. Worm reefs occur
and provide a substrate more suitable for plant

However, worm reefs are limited both in locations




The Florida Current, which flows parallel to the continental shelf
margin, begins to diverge from the coastline at West Palm Beach. At
Hutchinson Island, the current is approximately 33 km offshore. Oceanic
water associated with the western boundary of the current periodically

meanders over the inner shelf, especially during summer months.

PLANT DESCRIPTION

The St. Lucie Plant consists of two 850-MW nuclear-fueled electric
generating units (one operational and one nearing completion) that use
nearshore ocean waters to cool the plant's condensers. Water for the
once-through cooling system enters the plant through three submerged
intake structures (two operational and one nearina completion) located

about 365 m offshore. Each of the intake structures is equipped with a

velocity cap to minimize fish entrapment. Horizontal intake velocities

are less than 30 cm/sec. From the intake structures, the water passes

through submerged pipes under the beach and dunes that leau to a 1500-m
long intake canal This canal transports the water to the plant. After
plant, the heated water is discharged into a 670-m

two buried discharge pipelines. These pass
underneath the dunes a beach and along the ocean floor to the submerged
11

{ischarges, tne first of which is approximately 365 m offshore and 730 m

the intake.

-

vater leaves the first discharge from a Y-shaped nozzle
|

velocity of 396 cm/sec. This high-momentum jet

resulting in rapid heat dissipation. The ocean




depth in the area of the first discharge is about 6 m. Heated water

leaves the second discharge through a series of 48 equally spaced high

velocity jets along a 323-m manifold (multiport diffuser). This diffuser
starts 168 m beyond the first discharge and termirates 856 m from shore.
The ocean depth at discharge along this diffuser is from about 10 to 12
m. As with the first diffuser, the purpose of the second diffuser is to
entrain ambient water and rapidly dissipate heat. From the points of
discharge at both diffusers, the warmer water rises to the surface and
forms a surface plume of heated water. Under normal full-load con-
ditions, the maximum increase in water temperature at the surface seldom
exceeds 2.8°C above ambient. The plume then spreads out on the surface
of the ocean under the influence of wind and currents and the heat dissi-

pates to the atmosphere.
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Gulf of Mexico

Figure A-1. Location of




the St. Lucie Plant.
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NEKTON

NRC Environmental Technical Specifications (Section 3.1.B.c.; deleted May

1982)

Nektonic Organisms - Samples will be collected
monthly by trawling, seining or other suitable
method. Types and numbers of organisms pre-
sent will be determined, including species of
migratory fish of commercial and sports
fisheries value such as bluefish and mackere!.

NRC Environmental Technical Specification (Section 4.1; deleted May

‘

Ichthyoplankton - Samples shall be collected
from the 1intake and discharge canals and a
control station at monthly intervals when the
is in operation to identify the organisms

and to attempt to quantify how many

are potentially affected.

numbers ‘ of eggs

and identification of

level of major taxonomic

C imi possible - shall be performed.
Present '"state-of-the-art" information shall
b: used to tempt to quantify the mortality

rne Araanicms du ( oer ral v\"'.‘.‘v‘.? b

as delineated

D Akl bk
‘,“"(;n’ ne ¢ per nonth furinag

nt

,P'":}‘t_“' and month duri

rough March. d and abundance
present il D determined.
measurement will be made at the same
the nektonic samp] e collections.

13
_—

1 ] be water ten per I”AJ"L‘,
oxygen and turbidity.




INTRODUCTION

Fish distribute themselves within the aquatic ecosystem according to

their biological limitations and needs. A consequence of this distribu-

tion hes been the development of fish communities or assemblages that

depend on the physical conditions and resources of an area. The aquatic
faunal communities off Hutchinson Island are unique because they are
transitional between temperate northern faunas and tropical southern
faunas. Natural variations in physical conditions, such as seasonal tem-
perature changes or fluctuations in the proximity of the Florida Current
to the island's coastline, could cause variations in the composition or
abundance of fish in this area Simi ly, although on a much more lo-
calized scale, o tion of t St ucie Plant could affect these fish
assemblages.

Applied Bl1oiog Nne gan monitorind December 19/ to

examine the compo y and abundance o iear the St. Lucie Plant

and to evaluate e hab : jistribution and life history cf these fish

onducted in the

the emphasis was

intake canal.




The data obtained during environmental monitoring were compared
among operational study years and between operational study years and
preoperational (baseline) study years (ABI, 1977 - 1980, 1981b, 1982).
Beginning in 1982, fish monitoring station locations and sampling fre-
quency for ocean gill netting were changed, as delineated in the methods

section. These sampling changes enabled a more accurate assessment of

fish distribution and abundance in the immediate vicinity of the ocean

discharges aiid intakes. Canal gill netting was retained to monitor fish
entrapment in the intake canal. As during ot®er study years, emphasis in
1982 was placed on potential plant effects on the migratory fishes
sport and cia importance. Trawling, beach seining
ichthyoplankton sampling were deleted from the monitoring

the May 1982 samples were collected

MATERIALS

;anal Gill Nets

Monthly gill net collectio ; at 0 stations in the
Iintake canal
of entrapment.

the

because




The canal 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 and

completely spanned the canal. Sampling duration was two consecutive

24-hour periods at e station during each month. After each 24-hour

period, fish and shellfish were removed from the nets. Specimens were
identified to species, counted, measured to the nearest millimeter and

weighed to the nearest gram. Standard lenath

gth, the distance from the tip

of the snout t« e bé of the ta measured for most fish. Total
length was ed f h and other fishes with indiscernable
fin bases. | wic s measured for rays _arapace (shell)

SO

carapace width was meast

data were often sum-

1 %
~1ncalv
osely

Beginning
net collections were taken
ocean intakes, Stations f ; r iicinity of the ocean

discharges, and at Statior




stations were established to

enable comparison of fish distribution

abundance 1) in relation to distance from the thermal discharge,

between ocean intake and ocean discharge, 3)

between ocean intake and

Intake canal and 4) among years (Stations F3 and Cl1 were formerly

tations 1 and 2, respectively).

through F7 and Cl1 was conducted once per

month during the months of April through September and twice per month

during the months of October through March (with the exception of January

1982, which was prior to the start

of

the new program). The increased

sampling frequency in the late fall winter months coincided with the

" +od N - e . " and 3 £ 5 .
expected Iincreased ortant migratc y fishes

area.




Trawl

Monthly trawl samples were taken at ocean Stations 0 through 5 from
January through May 1982 (Figure B-2). One 15-minute tow was made at
each station with a 4.9-m semi-balloon bottom 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 at each station. To reduce net avoidance by the fish, all
trawling was conducted at night. Fish collected by trawling were ana-
lyzed by the same methods as described under Canal Gi11 Nets. Macroin-
vertebrate samples were obtained concomitant with the fish samples and

are discussed in Section C. Macroinvertebrates.

Beach Seine
Beach seining was conducted each month from January through May 1982
at each of three stations: Station 6 north of the discharge, Station 7

between the discharge and intake adjacent to the plant, and Station 8

2

south of the intake (Figqure B-2).

The seine was 30.5 m long by 1.8 m deep with a stretch mesh size of

25 mm. It was heavily weighted along the bottom and had extra flotation

AL

along the top to maintain a hanging position under surf conditions. The

rolled net was carried out to a depth of approximately 1.2 m, deployed

parallel to shore and then pulled onto the beach with the ends perpen-

dicular to shore. Three replicate seine hauls were made at each station

durina each sampling period. Fish collected by seining were analyzed by

the same methods as described under Canal Gill Nets.



Ichthyoplankton

Ichthyoplankton sampling was conducted from January through May 1982
-  J 9

at ocean Stations O through 5, Station 11 in the intake canal and Statien

12 in the discharge canal (Figure B-2). Ichthyoplankton samples were
also collected at an additional ocean station (Station O0I), which was
established at the ocean intake specifically for ichthyoplankton
sampling. Samples were collected twice a month during the daytime using
paired 20-cm diameter, 505-p mesii bongo nets. At each of Stations 0
through 5, nets were towed just below the surface at 3.5 to 4.0 knots for

15 minutes. Mid-depth samples were taken at Station 0l in the same

manner to sample that parcel of water being drawn into the intake nipe.
At Stations 11 and 12, 15-minute step-oblique tows were taken to sample
the canal ichthyoplankton population drawn in from ocean waters and cir-
through the plant. A digital flowmeter (General Uceanics Model
attached in the mouth of eac et enabled calculat of the volume
of water filtered.
Ichthyop]

A

were washe
ield a . 4 3 ¢ inalysis.

identified

the

tho ,\(‘,.'~' et

the




RESULTS AND DISCUSSION

Canal Gill Nets

Intake canal gill netting resulted in the collection of 399 fish
during 1982 (Tables B-1 and B-2). Total fish weight recorded was 178 kg;
however, this weight included fragments (partially eaten fish) so the
undamaged weight would have been somewrat greater. A total of
shel1fish, weighing 2.5 kg, was also found during intake canal gill
netting (Table B-1).

/

The intake canal gill netting data show that fish were not accumu-

lating there. The /erage catch r over the past seven years ranged
- 3 J v

ay (Figure B-4). Peaks
abundance in 1977 and 1978 (Figure B-4) were primarily caused by influxes
of blue runners and c 11e jacks The average catch rate was highest
when influxe ) ( (3 smber of the drum family) inflated the

average latively high numbers

of certain casions are not known.

probably prevented

The hardhead

indant species

attish were T«




porgies (sheepshead, pinfish and silvers porgy), snappers and lesser

numbers of other groups (Table B-2). As occurred in previous study

years, blue crabs were the predominant shellfish found in 1982 (Table
+

Scveral of the fishes collected in the intake canal were of sport or
commercial 1importance. These included snappers, sheepshead, crevalle
jack, drum and mullet. However, the loss to sport or commercial
interests was negligible, particularly as compared to the weight

fishes in the commercial landings (Table B-3)

). The primary ccmmercial

fishes 1 t. Lucie and Martin yunties are Spanish mackerel, king

bluefish. During the past seven years, only 5 Spanish

mackerel, 10 king mackerel and 36 bluefish have been collected the
.

intake cana hus, mackerel and bluefish, which pass Hutchinson Island

during seas

seven years




of the taxa are calculated. For all fishes during the seven years com-
J

bined, grunts accounted for about 20 percent of the gill net catch,
followed by snapper, drum, jacks and porgies at 12 to 14 percent, and
mullet, catfish and searobin at less than 6 percent (Figure B-5). These
fishes are all common offshore Hutchinson Island and were the ones com-

monly found in the intake canal.

In contrast to the number of fish collected during ocean studies
(covered in the next section), the number entrapped
was low. This low entrapment is attribi o the velocity caps at the
1

offshore inlets of the intake pipes hich maximize the horizontal flow

of water into the intake. Fishes ma . ipped by a downward t1ow Dul

VIiLC

are more kel 0 ct and oid a horizontal flow (Clark

Brownell,




year's study results. Over the past seven years, 37.2 percent of the

fish have been collected at Station 1, 26.1 percent at control Station 0
and 6.4 to 11.5 percent at Stations 2 through 5. Statistically, the
catch has been significantly higher at Station 1 than any other station
over all years combined and higher at Station O than at Stations 2, 3 and
4 (P<0.05; ANOVA and Tukey's HSD; 1982 was not included because it was
only sampled during 5 months).

Several factors accounted for > observed differences in the numb
of fish collected among Stations O ugh ° Some highly motile, often
migratory schooling forms were collected by chance as they moved through
the area. ither n such as forage species and the

feed on 0 2 more abunda near shore.

with tr




The most fish were collected during December, when the catch
averaged 97.6 fish per net set (Figure B-6). Spanish mackerel were par-
ticularly abundant in December and composed almost 43 percent of the
catch during that month. The fewest fish, average of 2.3 fish per net

set, were found during August.

There were no statistic ant differences (P<0.05; ANOVA)

in the numbers of fish co .ed among o>tation F1 through F7 and Cl.

Nevertheless, general trends in the distribution and abundance of fish

among these stations are apparent. The most fish, 1017 individuals or
p=rcent of the total, were collected at Station Fl, just south

ocean intake structures able 9; Figure B-/). tation

iiffuser, was second in fish

abundance with 714 individuals or 17.2 percent of the total. At both

intake structures and L1 =port ywre fish were found at the




in the area of the intake (Figqure B-7). Based on catch-per-unit effort,
the average number of fish found per net set was 48 at the two intake
stations and 27 at the five discharge stations. Fish are attracted to
any structure that stands out from the open bottom or open ocean, at evi -
denced by the widespread use of artificial reefs to attract and provide

habitat for fish and, in turn, concentrate fish for fishermen. At the

St. Lucie Plant, it is apparent that fish were attracted to the ocean

intake and discharge areas Fiqure B-7 and station comparisons among
Stations O through 5 in previous study years). It is also apparent,
however, that large numbers of fish were only in these areas for part of
the year (Figure B-0). In other words, fish that were in the area may
have been attracted t the intake and discharge structures, but they were
it held there and eventually moved on. This has particularly important
implication for the migratory species, such as the Spanish nackerel
because 1t show hat t | 1T t important enough as ar
attra int ¢ $ ot atiira 1 1 1 ry ' ¢ + nd nt .
n¢ ¥ 3 t ¢ ' { ¢ 1 n
rye 1Y 3 f ! ! nt . 1 g ¢ nt e
harae str ' ta , £F 1 £t to 2.4
eneatt the *ta ! | | { f ri1sn
entrate) relat to harge 1ine ind  diffusers. The
11 naraqe¢ rur \ ] ne t f - t 3
cover a large A N n f ! f t Lhe Lake
¢ e tiie




Stations F3 through F5 were established to enable comparisons of

fish abundance at the Y-port diffuser and at two locations potentially

influenced by the thermal plume down-current from this diffuser. During
most of 1982, however, the Y-port diffuser was not in use (the original

Unit 1 discharge line was capped at its point of exit from ihe discharge
canal) and the multi-port diffuser was used instead. Additionally, the
heat discharged from the multi-port diffuser pated so rapidly that
only slight temperature differences were recorded at multi-port diffuser
Stations F6 and F7 (Table B-10) o comparisons of fish ab

current from the point of ould be made for 1982 However,

because of the lack of any al gradient, it is doubtful

ferences related to




Migratory Fishes

Migratory species of sport and commercial value found during ocean
gill netting were Spanish mackerel, king mackerel and bluefish. As pre-
viously stated, Spanish mack>rel were the most abundant fish collected
during 1982. Spanish mackerel migrate north in the spring to spawn
during the summer months in the northern part of their range (north of
Cape Canaveral on the Atlantic coast) and then migrate south in the fall
(Wollam, 19/0). Commercial landings of Spanish mackerel in 1977 (the
latest data available) in St. Lucie and Martin Counties totaled 4.4
million kg or 89 percent of the entire Fiorida east coast landings of

this species (Table B-3).

During five months of sampling at Stations 0 through 5 in 1982, 57
of the total 78 Spanish mackerel (73 percent) were collected at discharge
Station 1 (Table B-6). During the seven years of monitoring at these
stations, a total of 1436 Spanish mackerel was collected: 408 at Station

1, 367 at Station 2, 296 at Station 0 and from 77 to 189 at Stations

3‘5.

During eleven months of sampling at Stations F1 through F7 and C1 in
1982, a total of 1072 Spanish mackerel was collected. This large number
relative to other years is attributed to sampling more stations, sampling
more frequently in the winter months, when Spanish mackerel are more
abundant, and concentrating sampling effort near shore around the intake
and discharge areas. According to commercial fish houses surveyed, the

Spanish mackerel landings in 1982 were about average, so the increased

B-15




to a strong year among natural

catch during monitoring was not attributed

yearly fluctuations.

Of the Spanish mackerel collected at Stations Fl1 through F/ and
in 1982, most were found during the winter months (particularly in

December) and few were found during the summer (Figure B-6). Based on

migration patterns, this seasonal distribution was as expected. Five
mackerel (54.3 percent) were found at 1ntake

hundred eighty-two Spanish

t) at discharge 3Stations

F1 and F2 ‘ y percent) a ]

located further offshore

+
aDout

.
previously

Spanish of fshore

z153chargs

ww ot her




percent) were taken at the 2 intake stations (Fl and
majority (76.5 percent) of the king mackerel were found

October.

Bluefish occur off the St. Lucie area in the winter and, like

Spanish mackerel, are generally found near the shore. They move north

during spring and summer (Beaumariage, 1969) and spawn in offshore waters

1
’ 8

north of Florida in early summer 966). The northward
movement of bluefish

spawning migration Dy

range into south Florida waters

tant in

commercially

shown On

off the




Other fishes of sport and/or commercial importance, although not

|

considered migratory, also were found during ocean gill netting. They
included menhaden, Florida pompano and drums, such as weakfish, king-
fish and spot (Tab B-7) As shown by the gill netting results, a high

diversity of the pelagic yecurs offshore Hutchinson Island.

Comparisons Among Study Years

The number of fish collected du 1 O aill netting has varied

considerably over the past several years. From 1977, the first ful

of plant operation, and continuing through 1982, the catch-per-unit-
effort has ranged

and from

N

further offshore were the t

ocations sampled
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ween the Iw




abundance of species. For example, during

position for Spanish mackerel (33.3 percent)

during any other fi
cial landings were

kg were

occurrence
water temperature
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was higher than that
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number of fish collected by trawling at the different stations has varied

considerably over the years of environment 1 monitoring. However, for

1)\

the seven years combined, the most fishes (26.0 rercent of the total
were collected at Station near the discharge, 19.4 percent were
collected at Station 2 and from 12.4 to 15.2 percent were taken at each
of the other stations. Over six years of moniton

included bSecause it was only sampled during 5 months), Station 1
significantly higher (P<0.05; ANOVA Tukey's HSD) annual mean

11 - o T .
lected than >t ) : were

iiTferences among other station comparis

T » P~
'\.{’ percer

1

trawl!l

dX(

ferences were




Beach Seine

A total of 948 fish weighing 7.6 kg was collected by beach seining

during the 5 months sampled in 1982 (Table B-18). Sand drum composed
54.2 percent of the total number of fish collected; qulf kingfish com-
posed 62.7 percent of the total weight. The largest number of fish in
1982 was 360 co’'lected at Station 7 adjacent to the plant, followed by
309 at Station 6 north of the plant and 279 at Station 8 south of the

intake (Table B-19).

Juring individual study years, the number of fish collected at
station has varied considerably. For the seven years combined, the
fish (47.0 percent) were found at Station 8, and 25.2 and 27.8 percent

’

were found at Stations 6 and ‘espectively Exclusive of anchovies,
which occurred 10st ever but ymi nated the 1981
percentages ¢ T1s 201 1 et 1 & station over the seven years com=-

Dined were s1m | P Je é .U De . "‘51V>>v, pc

Yers




Based on the numbers of individuals collected by beach seining,

anchovies, herring, sand drum and kingfish have been the predominant taxa

collected during baseline and operational studies at the St. Lucie Plant

(Table B-20). Most of the differences in relative abundance amona years

are attributed 1o the chance occurrences of schooling species in the

catch. To illustrate, the herring found at Station 6 in July 1976

accounted for 40 percent of all fishes ceoilected by beach seining in

1976, and the anchovies, which were so abundant during t(he baseline
study, were almost all found on only two occasions during that

that these occurrences were related to any plant-induced

The number of sh collected during the baseline study

should not be ‘ectiy compared to numbers from subsequent

'L)pf?rdt‘.‘)ﬂd.i monitoring studies ) jSe ampliing frequency and "l('?"[\v!ﬂ][:'rlv

differed. ‘




Mean density of fish larvae at ocean Stations 0 through 5 during

1982 ranged from 0.5 to 1.5/m3 (Table B-21). Relatively low mean den-
sities of larvae were found at Stations 2 through 5 and the highest den-
sity was found at Station 1. During previous monitoring, larval
densities at Station 1 were significantly higher than at the other sta-
tions in 1978, but there were no significant differences among stations
during any of the other years (ABI, 1982). The most abundant fishes
found during 1982 were herrings and anchevies (Table B-22), primarily
forage fish and the taxon which was also the most abundant during pre-

vious study years.

Fish eggs were found year-round during each study year off the St.
Lucie Plant; maximum densities generally occurred during the spring or
summer (Fioure B-9; ABI, 1982). Most of these eggs were probably
herrings and anchovies, based on the relative composition of the fish
larvae. Fish larvae were also found throughout the year during each
study year. The highest larval densities also generally occurred during
the spring and summer (Figure B-9). The majority of the larvae found
during operational monitoring was herrings and anchovies. Blennies,
gobies, mojarras, drums and jacks also were common in samples collected
during each year. Mackerel larvie have been found only occasionally
during ichthyoplankton menitoring and no bluefish larvae have been found.
In general, the composition of the larval populaiions in the St. Lucie
Plant area has not changed appreciably over the years of environmental

monitoring.
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Statistical analysis s howed that cea intake Stati«

(specifically established for ichthyoplankton sampling

intake) was at a depth relatively depauperate in ichthyoplankton

This finding, however, only partially explained the occurrence

larval densities in the intake canal because the density of larvae
ocean intake Station Ol was still considerably higher than the mean den-
sity of larvae at intake canal Station 11 It thus appeared that the
lower larval densities in tk2 intake canal primarily resulted from loss
to mechanical 1inJ , curred during passage through the intake pipe
and/or to predation ies from mechanical injury are likely
lected from the intake canal were
)acles that 1nhabit the
that aggregate where the
intake canal, probably prey

Ing the canal.

with ichthyoplank

jfefine an off:

popu

weration.,




tion estimates, an additional cal

culation was made based on the 3-m
4 . 17 " 4 T
depth; this produced a 10,500 m“ cross-sectional area. The average

cuirent vel

ocity in this region, with a prevailing direction
north, /7 m/sec (Envirosphere, 1977; Worth and Hollinger,

Current velocity multiplied by each of the cross-sectional areas provides

the following figures for the volume of water flowing past the plant:

y

3 . "G AN . 1 7¢ :
m~/sec assuming an area of : ' m- and 1785 1'73/sec assuming an

figures and the technique developed by Goodyear
estimate the percentage of fish eggs and lar-
past the plant, 'The percentage loss esti-
eggs or larvae were usually less

within the ocean boun-

in the ocean differ

The percentage

ocean and intake canal

The highest per-

this latter

and larvae

the plant,

considered to | ) significant




SUMMAR Y

Environmental monitoring at the S Lucie Plant has been conducted
to examine fish composition and abundance and to evaluate the local habi-

tat, distribution and life history of these fish in terms of plant opera-

tion. Results of these studies have been presented in a series of six

annual environmental monitoring reports. 3eqi ! in February 1982,

gill netting was intensified in the immediate vicinity of the plant to
enable a more accurate assessment of fish distribution and abundance at

the ocean discharges and intakes Trawl, beach seine and ichthyoplankton

study components » deleted om the monitoring program following the

netting data showed that fish were not accumu-

the number of fish collected at the

entrapped in the intake canal was

the velocity caps at the ocean

appeared very e : enabling fish to avoid being
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t, were species
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Figure B-2. Fish sampling station designations and locations, St. Lucie
Plant non-radiological environmental monitoring, March 1976
- May 1982.
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TABLE B8-1

NUMBER, SIZE AND PERCENTAGE COMPOSITION OF SHELLFISHES AMD FISHES
COLLECTED BY GILL NETTING AT INTAKE CANAL STATIONS
S$T. LUCIE PLANT

19862

Number of standard Total umber o ota
Species individuals lengths (mm) weight (g) individuals weight
blue crab 4 140-155 644 57.1 23,6
spiny lobster 3 71=-100 1872 42,9 74,4
Tota! 7 - 2516 100,0 100,0
hardhead catfish 95 193-325 31,0852 23.8 17.4
porkfish 43 152-244 10,807 10,8 6.1
lane snapper 40 138-2717 12,148 10,0 6.7
silver porgy 33 139-256 10,380 8.3 5.8
plack margate 32 133-374 13,5598 8.0 7.6
spotted scorplonfish 29 149-222 6,657 5¢3 3.7
sheepshead 20 180-356 16,533 5.0 9.3
creval le jack 18 187~320 6,197 4,5 352
white mul iet 16 260~-368 8,497 4,0 4.8
striped mul let 9 295-335 5,604 2,3 3.1
Irish pomnaro 9 140~-243 3,369 2.3 1.9
gray snapper 7 210-288 Z,803% 1.8 1.6
sallor's choice 7 179-2453 2,337 1.8 .
pinfish 6 237-300 4,204 15 2.4
sea bream 6 222-244 2,867 1.5 .5
white grunt 5 209-287 2,477 1.3 1.4
sand drum 4 234-260 1,0992 1.0 9.6
Atiantic spadeflsh 3 211-229 2,032 0.8 1e1
plgfish 3 240-262 1,330 0,8 0.7
Atlantic croaker 3 231-254 155 0.8 Cc.4
nurse shark z 900-1200° 17,000° 0.5 9,5
southern flounder 2 307-380 1,745 0.5 1.0
blue runner 2 255-357 1,221 0.5 0.7
Eol lowfin mojarra 2 229-252 892 0.5 0,5
lackwing searobin 2 173-243 391 0.5 0.2
SNook 1 720 5,575 0.2 3.2
southern stingray 1 415 3,650 0.2 2,1
great barracuda 1 494 991 0.2 0.6
tarpon snook 1 302 489 0.2 0.3
schoo Imaster 1 236 457 0,2 0.3
bluestriped grunt 1 220 406 0.2 0.2
spot 1 247 400 0.2 0.2
sharksucker | 216 155 0.2 <0.1
silver jenny I 97 25 0.,2- <0,1
Total 399 - 178,247 99.9¢ 100,0

a
Incliudes one or more fragments.

b

Estimated; released alive in ocean.

c
Fraction lost in rounding.
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NUMBER, SIZE AND PERCENTAGE COMPOSITION OF FISHES
COLLECTED BY GILL NETTING AT OCEAN STATIONS 0-5

TABLE 8~-5

STe LUCIE PLANT
JANUARY = MAY 1982

Range of
Number of standard Total Number of

Species individuals lengths (mm) weight (g) individuals
Spanish mackeral 78 355-610 41,438 43,3
hardhead catfish 18 217-288 5,241 10,0
bluefish 15 278-419 12,542 8,3
blue runner 15 228-311 5,985 8.3
banded rudderfish 7 320-352 5,462 3.9
sharksucker 4 449-774 5,905 2.2
king mackerel 4 439-675 5,018 2.2
Atlantic sharpnose

shark 4 500-600 3,078 2,2
spot 4 183-192 609 2.2
gafttopsal! catfish 3 285-390 1,950 1e7
yellowfin wmenhaden 3 280-289 .55 le?
pigtish 3 195-214 545 1.7
Aftlantic bumper 5 183-207 352 1.7
woak flsn 2 309-314 94 |
knobbed porgy Z 171=192 489 1.1
sand drum 2 184-210 370 tol
banded drum 2 169191 314 1.1
Atlantic thread

herring 2 145~154 118 Il
Atlantic manta 1 ~ 3000 -a 0.6
cobia 1 510 i,800 0.6
lady tish 1 43 766 J.6
shaepshead 1 217 760 0.6
Flor gy pompano 1 270 620 0.6
pinfish i 239 405 0.6
Atlantic spadefish 1 160 241 0.6
silvar jenny 1 156 128 0.6
butterf sh 1 126 65 0.6

Total 180 - 96,794 100,3°

Percentage ¢ sition

Total
welght

42.8
9.4
13,0
6.2
5.6
6.1
5.2

3.2
Ceb
2,0
1.6
0.,
U4
V.0
0.5
0.4
0.3

0.1
1.9
0.¢
0.8
0.6
0.4
0,2

0.‘
0.1

1000

a
Released In the water, not weighed.

b
Fraction gained in rounding.
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TARLE B-8

NUMBER OF FISHES COLLECTED BY GILL NETTING AT
OCEAN STATIONS F1 THROUGH F7 AND 1
ST. LUCIE PLANT
FEBRUARY - DECEMBER 1982

Total by statior Total

by Percentage

Taxon Fl F2 F3 F4 F5 Ft F7 Cl taxon composition
Spanish mackerel 403 179 36 45 49 72 51 23 1072 25.8
drumd 126 119 11 7€ 69 23§ 110 40 787 19.0
menhaden 156 59 28 34 216 165 60 55 773 18,6
Atlantic bumper 51 32 65 66 40 118 74 28 474 11.4
blue runner 43 27 24 17 30 z7 25 48 241 5.8
bluefish 103 27 21 25 22 4 9 6 224 5.4
crevalle jack 41 30 5 15 18 22 75 6 212 9.1
jackb 33 4 4 4 14 3 2 1 65 1.6
Atlantic cutlassfish 9 6 - by - 4: - - 59 1.4
ladyfish 15 14 7 6 4 1 6 2 55 1.3
shark 7 2 - 12 3 5 7 9 45 |
catfish 7 6 7 4 1 i1 1 7 44 1.1
king mackerel 13 9 2 3 5 - - 2 34 0.8
other fish® 10 7 7 6 13 8 7 9 67 1.6
Total 1017 521 217 315 491 714 427 450 4152 100.0

aSpot, Atlantic croaker and 9 other species.

bNine species other than Atlantic bumper, blue runner and crevalle jack.

“Nineteen species.



TABLE B-9

NUMBER OF FISHES COLLECTED DURING EACH SAMPLING PERIOD

BY GILL NETTING AT OCEAN STATIONS F1 THROUGH F7 AND C14@
ST. LUCIE PLANT

FEBRUARY-DEZEMBER 1982

Station

Date Fl F2 F3 F4 F5 ré F7 F8 Total
12 Feb 14 8 10 70 63 14 117 3 299
19 Feb 2 5 6 3 1 2 55 -b 74
3 Mar 6 0 9 14 19 30 3 7 88
15 Mar 2 5 8 35 19 4 3 4 80
22 Apr 43 9 3 55 43 0 4 0 154
25 May 0 1 4 5 8 6 6 0 31
25 Jun 4 0 4 2 1 0 5 3 25
16 Jul 121 17 12 b 6 2 1 3 168
5 Aug 4 4 1 0 5 0 3 ] 18
13 Sep 114 121 51 15 49 100 13 14 387
5 Oct 35 38 22 36 14 12 8 6 171
15 Oct 131 74 11 10 12 6 61 23 328
4 Nov 18 7 20 0 0 8 32 5 90
19 Nov 179 62 0 10 82 238 18 78 667
16 Dec 45 60 50 52 105 244 63 116 735
22 Dec 299 110 0 0 64 138 35 181 827
TOTAL 1017 521 217 315 491 714 427 450 4152

aOne 30-minute net set per station per date.

bNo sample; the net was destroyed.
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TABLE B-1C
{conlinued)
PHYSICAL MEASUREMENTS RECORDED DURING
OCEAN GILL NET COLLECTIONS, WATEK TEMPERATURE (*c)
ST. LUCIE PLANT

1982
Station
a Current
Date Depth Fl F2 F3 Fa F5 Fé F7 Cl direction to
16 July S 27.6 27.8 27.5 27.? 27.3 27.4 28.0 27.5 N
M 27.4 27.3 26.0 27.2 27.4 274 27.5 27.3
B 24,7 24,7 24.8 25.5 25.5 25.7 25.8 27.0
5 August S 27.1 27.2 27.4 27.2 27.3 27.2 27.5 27.7 N
M 27.0 27.0 27.0 27.0 26.9 27.0 26.8 27.0
B 26.3 25.3 25.5 26.3 25.2 26.5 25.0 25.0
13 September S 28.4 28.8 29.0 29.2 29.0 29.0 29.5 29.2 N
M 28.4 28.5 28.8 29,0 29.0 28,7 29.0 29.0
B 28.0 28.0 28.0 28.0 28.0 27.9 28.0 27.8
5 October S 28.0 28.0 22.0 28.1 28.1 28.3 28.2 28.2 N
M 27.6 27.8 27.8 27.9 27.8 28.0 27.8 27.5
B 27.3 27.8 27.8 27.8 27.2 27.5 27.5 e1.5
15 October S 26.1 26.2 26.8 26,8 26.9 27.1 26.2 26.8 S
M 26.1 26,2 26.8 26.8 26.9 6.8 26.3 26.2
B 26.0 26.2 26.8 26.9 26.9 26.3 26.2 26.1
4 November S 26.1 26.2 26.3 26,2 26.2 26.4 26.9 26.3 N
M 26.1 26.2 26.2 26.2 26.0 26,2 26.8 26.0
B 26.1 26.0 26.0 26.0 26.0 26.2 26.5 25.9
19 November S 24.0 24.1 24.8 24.8 24.2 24.9 23.8 24.1 S
M 24.0 24.1 24.6 24.8 24,2 24.2 24.6 24.2
B 24.8 24.0 24.6 24.7 24.1 24.0 24,2 24.8



T*BLE B-10
(continued)
PHYSICAL MEASUREMENTS RECORDED DURING
OCEAN GILL NET COLLECTIONS, WATER TEMPERATURE (*c)
ST. LUCIE PLANT

1982
a atation Current

Date Depth Fl F2 F3 4 F5 F6 F7 Cl direction to
16 December S 223 22.4 22.2 23.0 23.1 22.3 23.0 22.3 N

M v Y 22.3 22.2 22.9 23.0 22,5 22.9 23.3

B 22.2 22.3 22.0 22.9 23.0 22.6 22.9 23.3
22 December S 18.9 18.9 19.2 19.1 19,7 19.1 19.8 18.8 N

M 18.8 18.9 18.9 18.8 19.0 19.0 19.8 18.8

B 18.7 18.8 18.8 18.8 13.8 18.8 19.6 18.8
a

S = surface, M = mid-depth, B = bottom,
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TARLE B-11
(cen*inued)
PHYSICAL MEASUREMTNTS RECORDED DURING
OCEAN GILL NET COLLECTIONS, SALINITY {ppt)
ST. LUCIE PLANT

1982
Station
a - Current
Date Depth Fl F2 F3 F4 F5 ré F7 Cl direction to
16 July S 31.2 35.0 30.7 35.0 34.5 35.0 35.0 33.4 N
M 33.9 36.1 30.7 KLY 36.1 34.5 35.0 33.9
B 30.7 35.0 35.0 34.5 25.0 32.3 35.0 35.0
5 August S 34.5 34.5 35.0 34.5 35.0 35.0 33.4 33.4 N
M 35.0 35.0 33.9 5.0 35.5 33.4 33.9 35.0
B 5.5 33.4 35.0 33.9 395 35.0 35.0 35.0
13 September S 39,5 35.5 33.9 33.3 33.4 34.5 32.9 34.5 N
M - 35.5 35.0 33.9 33.4 23.5 32.9 35.0
8 33.4 34.5 35.0 33.9 33,2 32.9 30.7 33.9
5 October S 35.0 35.0 35.0 35.0 35.0 34.5 35.0 32.9 N
M 35.0 35.0 35.0 35.0 35.0 35.0 35.0 3€.0
B 35.0 35.0 35.0 34.5 34.5 35.0 35.0 35.5
15 October - 36.1 35.5 35.5 35.¢0 5.5 5.5 35.5 35.0 S
M 35.0 5.5 5.5 25.5 35.5 35.0 35.0 33.4
B 39.5 35.5 35.5 36." 5.5 3.0 35.0 35.0
4 November S 35.0 35.5 35.0 L 35.0 35.1 35.0 3.5 N
M 35.0 35.5 35.0 35.0 35.0 35.0 35.5 35.0
B 35.0 5.5 35.0 35.5 35.0 35.3 35.0 35.0
19 November S 34.5 34.5 34,5 33.9 34.5 34.5 33.9 34.5 S
M 34.5 34.5 34.5 2.3 34.5 34.5 34.5 35.0
B 35.0 35.0 33.9 34.5 34.5 34.5 <N 35.0
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TABLE B-11
(coatinued)
PHYSICAL MEASUREMENTS RECCRDED DURING
OCEAN GILL NET COLLECTIONS, SALINITY (ppt)
ST. LUCIE PLANT

Date

direction to

16 December

22 December

U"U'I.U'\
-
(6, Wes R o)

2L w=Ewnv
WWww Www

o,
oo,

S = surface; M = mid-depth; B = bottom.
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TABLE B-12
(continued)
PHYSICAL MEASUREMENTS RECORDED DURING
OCEAN GILL NET COLLECTIONS, DISSOLVED OXYGEN (ppm)
ST. LUCIE PLANT

1982
a Station Current

Date Depth Fl F2 F3 F4 F5 F6 F7 Cl direction to
16 December S 7.3 7.3 7.4 7.4 7.5 7.2 7.6 7.1 N

M 7.l 7.2 7.3 7.2 7.2 7.2 1e3 7.2

B 7.0 7.2 7.4 7.2 7.2 7.2 7.3 7.4
22 December S 7.5 7.5 7.6 % | 1.7 7.5 7.3 7.4 N

M 7.5 1.5 7.6 7.7 7.7 7.5 7.4 7.4

B 7.7 1.7 7.9 7.8 7.8 7.5 7.9 7.4

" - surface; M = mid-depth; B = bottom



TABLE B-13

RING

—_—~
== ]
—
[T
S
>
—
-
(o]
—
[22]
o
>
-

-

—
&
<C
P |
Q.
wo
- 0
LN
D -
-l
.
—
w

PHYSICAL MEASUREMENTS RECORDED DU

OCEAN GILL NET COLLECTIONS

Station

F4

Current
direction to

Cl

F7

Fé6

F5

F3

F2

Fl

Dt;ptha

Date

MmO~
. . .
oo o

—r
—t D e

- -

ot et -t

D
L

O e—O
. . .
— et O

192
115

199
100

- O
.
™ R}

NE®

12 February

— -t O
. . .
NN ™M

519
221

WP
- -
-t O

wwwn
- - .
ot

O~ W0
. - .
- N

™MW W
—

W ™M
- - -
—Od e

19 February

B-61

—onm™m
- -
— 0O

~ S W
4 -l

WO WD -
—

O~
.
—d =t 4

oo
. . .
=l =t o4

NS mM
-
- N

MWW
. "
OJ vt ot

4 gt gt
vt o= o=

3 March

?21
000

W W~
. s .
(o= N o N o]

- O
. -
- O

[l
. - -
O - O

~NOoOOoy
. - .
oo

oY WD~
. -
OO

M n
. .
O

0 vt o
. - .
ot 4

15 March

oo
. " .
o000

010
000

o0 Oo
. o+ s
(=R = R

003
000

(=N = ]
- - -
oo oO

DM -
oo O

NN ™M
OO

et
§ & 1§
(=N = R )

22 April

223
000

) -
e -

WD -
- O

O -
.
- O -

PN et
O vt

N~
» B &
oo

NSO
¥ & -
oo

W~
. . -
OO

25 May

None

N MW
Lol =)

- OO
. s
oo

oM N~
. . .
cCoOoo

NN
. s .
OO

O P e
. ..
OO

w Ny
. . .
oo

WD -
. .
OO~

737
000

25 June



Current
direction to

C1

F6 F7

F5

Station

Fé

1982

(continued)
MEASUREMENTS RECORDED GURING

TABLE B-13
ST. LUCIE PLANT

F3

r2

PHYSICAL
OCEAN GILL NET COLLECTIONS, TURBIDITY (FTUu)

Fl

Depth?

Date

- oM
. . o»
™ ]

- O D
. "o
O e

W
.
e

womm
. ..
L= o

955
000

O P o
Ll . .
OO e

M~ O e
O et

NOWw
. . .
OoOMmN

16 July

oMoy
. . .
oo o

O M -
e

797
000

ot
ot

853
011

399
00\1

oo
. . »
ooco

—o™Mm
- 9 8
OO

nE

5 August

0~ -
o) o

(=20
. .
-t et O

- O -
O et vt

M~ oY
. . -
- O

wrso,;
. . A
O

wenmm
. .
L B

733
018

MM -

- 0

S
M
B

13 September

~am
. s
-~OoON

712
125

311
112

759
113

985
126

el Y o B o
* & ®
O™

90.2
.
O

~ MmN
.
oNMm

nEoo

5 October

AU-78

770
346

15 October

0 O =
« v e
NN

W e e
. .
Ll

oo ™M
. v e
- O

0 M e
. .
OJ vt -t

509
1..30

< O
R
MmN ™

894
233

319
821

4 November

“5
536

[+ o -
» - .
o < 0O

NN WD
. o o
MmO

9‘.7
457

772
557

-t 00 O
. . .
- N =

NED

19 November



£9-9

TABLE B-13
(continued)
PHYSICAL MEASUREMENTS RECORDED DURING
OCEAN GILL NET COLLECTIONS, TURBIDITY (FIU)
ST. LUCIE PLANT

1982
; Station Current

Date Depth Fl F2 F3 F4 F5 F6 F7 Cl direction to
16 December S 4.3 2.4 5.9 6.2 5.9 5.9 5.9 6.2 N

M 8.3 5.6 5.1 5.4 6.5 10.3 12.8 Zel

B 10.6 9.6 N 8.9 10.3 9.6 6.5 11.6
22 December S 5.4 5.9 4.6 4.9 4.3 4.3 5.4 4.3 N

M 4.9 7.4 4.6 7.7 4.9 5.6 5.9 4.3

B 8.9 4.9 4.6 9.6 6.8 14.6 5.9 3.3

aS = surface, M = mid-depth, B = Bottom.

hVery turbid; dilution and extrapolation required to obtain value.
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TABLE B-14

NUMBER AND PERCENTAGE COMPOSITION OF FISHES COLLECTEQ
BY OCEAN GILL NETTING DURING ENVIRONMENTAL MONITORING
ST. LUCIE PLANT

1976 - 1982
1976 1977 1978 1979
Number Number Number Number
of Percentage of Percentage of Percentage of Percentage
Taxon fishes composition fishes composition fishes composition fishes composition
Atlantic bumper 557 32.1 211 17.2 482 55.1 247 15.3
crevalle jack 327 18.9 5 0.4 46 5.3 222 13.8
blue runner 273 15.7 71 5.8 91 10.4 77 4.8
other jacks 26 1.5 42 3.9 7 0.8 33 2.1
Spanish mackerel 179 10.3 407 33.3 61 7.0 238 14.8
king mackerel 3 0.2 29 2.4 1 0.1 12 0.8
bluefish 91 5.3 331 27.1 12 1.4 221 13.7
menhaden 85 4.9 12 1.0 12 1.4 81 5.0
drum 42 2.4 35 2.9 12 1.4 240 14.9
shark 9 0.5 20 1.€ 31 3.5 169 10.5
other fish 142 8.2 54 4.4 119 13.6 70 4.3
Total 1734 100.0 1223 100.0 874 100.0 1610 100.0
Number of net sets 60 - 72 - 72 - 72 -

TABLE CONTINUED

30cean gill netting was not conducted during the baseline study.
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TABLE B-14
(continued)
NUMBER AND PERCENTAGE COMPOSITION OF FISHES COLLECTEg
BY OCEAN GILL NETTING DURING ENVIRONMENTAL MONITORING
ST. LUCIE PLANT

1976 - 1982
1980 1981 1982(Stations 0-5)b 1982(Stations Fl-FLCl)c
Number Number Number Number
of Percentage of Percentage of Percentage of Percentage

Taxon fishes composition _fishes composition fishes composition fishes composition
Atlantic bumper 95 10.0 235 172 3 147 474 11.4
crevalle jack 13 1.4 31 2.3 0 0.0 212 5.1
blue runner 107 1.3 64 4.7 15 8.3 241 5.8
other jacks 20 8 | 13 0.9 1 0.6 65 1.6
Spanish mackerel 218 23.0 153 11.2 78 43.3 1072 25.8
king mackerel 21 r % 4 5 0.4 4 r % 34 0.8
bluefish 74 7.8 103 1.5 15 8.3 224 5.4
menhaden 123 13.0 409 30.0 3 1.7 773 18.6
drun 136 14.4 196 14.4 10 5.6 787 19.0
shark 97 10.3 84 6.1 A 2.2 45 1.1
other fish 42 4.5 72 Bl 47 26.1 225 5.4
Total 946 100.0 1365 100.0 180 100.0 4152 100.0
Number of net sets 72 - 72 - 30 - 127 -

30cean gill netting was not conducted during the baseline study.
bJanuany—Hay.
cFebruary-December.



TABLE B8-15

NUMBER, SIZE AND PERCENTAGE COMPOSITION OF FISHES
COLLECTED BY TRAWLING

STe LUCIE PLANT
JANUARY = MAY 1982

Species

Number of

Range of
standard

indiv!duals lengths (mm)

Total

leopard searobln
Cuban anchovy
pigfish

spotted whiff
searobin

twospot flounder
hardhead catfish
flatfish

Inshore |lzardfish
dusky flounder
bank cusk-eel
herring

sand drum

blotched cusk-eel
snakefish

bighead searobin
blackcheek tonguefish
planehead filefish
bigeye stargazer
gulf flounder

sand perch
blackwing searobin
barbfish

offshore tonguefish
rock sea bass
banded drum

lane snapper
ocellated flounder
black sea bass
mooneye cusk=-eel
cusk=eal

sand stargazer
drum

twospot cardinalfish
blackfin cardinalfish
eyed flounder
lesser electric ray
silver seatrout
pinfish

tomtate

silver jenny
spottedfin tongueflsh
fringed flounder

I ined seahorse
spotfin mojarra
stargazer

smoothhead scorpionfish

. Seminole goby
Atlantic croa“=r

Total

88
39
33
18
16
15
14
12
1"
1"

§ ......_._._....__._.-‘..._._NNNNNNNNNNNuuuuuuAbbuomoos

39-182
42-61
153-219
54-153
9-29
21-116
159-251
14-27
41-298
56-222
139-253
17-22
33-177
32-217
33-11
101-243
36-151
41-39
36-60
220-254
19-136
62-147
66~105
103-128
41-111}
162-178
157-158
133-134
50-68
83-99
66-81
32-43
13=16
18-20
17-23
28-30
351
235
138
180
127
88
95
121
84
85
46
25
21

3696
43
4974
589
8
220
1683
9

779
ne
542
1
156
137
258
559
69
21
6
701
123
76
63
43

Percentage Ition
) ota

welght (g) .. npdlviduals welght

23.9
10,6
9.0
4.9
4,3
4.1
3.8
3.3
3.0
3.0
2.7
2,5
2,2
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o
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0.3
100,0

21,0
0.2
2‘.2
3.3
<0.|
1.2
9.6
Q.‘
4,4
4,1
3l
<0,1
0.9
0.8
1.5
3.2
0"
0.1
<0.1
4.0
0.7
0.4
0.4
0.2
0.2
1.7
1.2
0.6
0.'
<0,1
<0, 1
<0,1
<0,1
<0, 1
<°.'
<0,1
4,1
1.3
0.9
0.8
0.‘
0.3
0.‘
0,1
0.1
<0.1
<0, 1
<°.‘
<0.1

100,0
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TABLE B-16

NUMBER OF FISHES COLLECTED BY TRAWLING
ST. LUCIE PLANT
JANUARY - MAY 1982

Total by station

Taxon 0 1 2 3 4 5 Total by taxon Percentage composition
searobin,
scorpionfish 25 14 22 5 17 33 116 31.5
flatfish’ 5 W12 n w3 72 19.6
anchovy 4 16 13 1 - 5 39 10.6
grunt - 5 9 4 2 14 34 9.2
cusk-eel 3 5 4 5 4 1 22 6.0
lizardfish - - 8 5 4 - 17 4.6
catfish 1 2 2 9 - - 14 3.8
drum 9 2 - 2 - 1 14 3.8
other fish 2 14 4 5 7 8 40 10.9
Total 59 72 74 47 51 65 368 100.0

3one 15-minute tow per station per month.

bFlounder, scle, tonguefish.
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TABLE B-17

NUMBER AND PERCENTAGE COMPOSITION OF FISHES COLLECTED
BY TRAWLING DURING THE BASELINE STUDY AND ENVIRONMENTAL MONITORING
ST. LUCIE PLANT
1971-1974 AND 1976-1982

a
1971-1974 1976 1977 1978
Number Number Number Number
of Percentage of Percentage of Percentage of Percentage
Taxon fishes composition fishes composition fishes composition fishes compos|tion
Jack 38 13,9 0 0.0 1 0.0 3 C.1
flattish” 35 12.8 129 19,7 220 10.7 302 12,0
druud 35 12,8 13 2.0 250 12,2 114 4.5
searobin, 34 12.4 129 19.7 170 8.3 293 1.7
scorpion-
fish

anchovy 28 10,3 18 2.7 22 1.1 459 18,3
lizardtish 13 4.8 9 1.4 45 2,2 47 1.9
cusk-eel 12 4.4 72 11,0 47 2.3 202 8.0
grunt 11 4,0 61 9.3 178 8.7 263 10,5
cattish 10 3.7 18 2.7 10 0.5 69 2,7
mojarra 6 2.2 26 4,0 139 6.8 a3 3.3
sand perch 4 1.5 86 13.1 141 6.9 61 2.4
seatrout 2 0.7 0 0.0 606 29.6 176 7.0
other fish 3 1.4 93 14,1 219 10,7 437 17.4

Totai 273 100,0 656 100,0 2048 100,0 2513 100.0
Number of 132 - 60 - 72 - 72 -

traw!l tows

TABLE CONTINUED
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TABLE 8-17
(continued)
NUMBER AND PERCENTAGE COMPOSITION OF FISHES COLLECTED
BY TRAWLING DURING THE BASELINE STUDY AND ENV!RONMENTAL MONITORING
STe LUCIE PLANT
1971=-1974 AND 1976-1982

1979 1980 1981 1982
Number Number Number Number
of Percentage of Percentage 4 of Percentage of Percentage

Taxon fishes composition fishes composition fishes composition fishes composition
Jack 47 1.5 24 0.5 (3.1) 55 1.4 0 0.0
flatfish 189 5.8 104 2.1 (13.5) 220 5.7 72 19.6
t!rumd 129 4,0 73 1.5 (9,5) 766 19.8 13 3.5
searobin, 391 12.0 226 4,5 (29.2) 524 13.5 116 31.5
scorpionfish
anchovy 1353 41,6 4257 84,6 (0.0) 151 39,1 39 10,6
porgy 10 0.3 1 <0.1 (0,1) 1 <0,1 1 0.3
lizardfish 5 [ 11 0.2 (1.4) 42 1.1 17 4,6
cusk-eel 165 Sel 51 1.0 (6.6) 97 2,5 22 6.0
grunt 178 5.5 81 1.6 (10,5) 53 1.4 34 9.2
catfish 33 1,0 27 0.5 (3.5) 12 0.3 14 3.8
mo jarra 39 1.2 1 0.2 (1.4) 8 0.2 2 0.6
sand perch 52 1.6 16 0.3 (2.1) 7 0.2 3 0.8
seatrout 313 9.6 4 <0.1 (9,5) 360 9.3 1 0.3
other fish 315 9.7 144 2.9 (18,6) 213 5.5 34 9.2

Total 3251 100,0 5030 100,00 (100,0) 3869 100.0 368 100,0
Number of 12 72 72 - : 72 - 30 -

trawl tows

Bgaseline study data from Futch and Dwinell (1977),
bPorcontago in parenthesis is composition exclusive of anchovy.

¢ lounder, sole, tonguefish.
dm'hcr than seatrout.



TABLE B-18

NUMBER, SIZE AND PERCENTAGE COMPOSITION OF FISHES
COLLECTED BY BEACH SEINING
ST. LUCIE PLANT
JANUARY - MAY 1982

Percentage composition

Range of

Number of standard Total Number of Total
Species individuals lengths (mm) weight (g) individuals weight
sand drum 514 24-176 1365 54.2 17.9
gulf kingfish 330 27-214 4774 34.8 62.7
Florida pompano 58 22-109 544 6.1 7.1
longnose anchovy 17 29-33 6 1.8 <0.1
broad flounder 6 43-94 58 0.6 0.8
drum 5 26-33 5 0.5 <0.1
southern kingfish 4 61-88 25 0.4 0.3
white mullet 3 181-238 558 0.3 7.3
spot 3 119-128 139 0.3 1.8
bluefish 3 39-69 13 0.3 0.2
palometa 1 143 87 0.1 1.1
redear sardine 1 119 34 0.1 0.4
anchovy 1 29 1 0.1 <0.1
Cuban anchovy 1 39 1 0.1 <0.1
Jack 1 36 1 0.1 <0.1
Total 948 - 7611 99.8° 100.0

3 raction lost in rounding.
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B-19

NUMBER OF FISHES COLLECTED PER STATION BY BEACH SEINING®
PLANT

f
t
MAY 1982

et
|

station

Total by Percentage
pecies ‘ taxon composition

e ——

sand drum 19¢€ ; 5 4 54.2
35.2

pompano

100.0

Three seine hat




TABLE B-20

NUMBER AND PERCENTAGE COMPOSITION OF FISHLS COLLECT=D
BY BEACH SEINING DURING THE BALELINE STUDY AND ENVIRONMENTAL MONITORING
ST. LUCIE PLANT
1971-1973 AND 1976-1982

1971 - 19732 1976 197/ 1978
Number Number Number Number

of Percentage of Percentage of Percentage of Percentaqe

Taxon fishes composition fishes composition fishes composition fishes composition
anchovy 11540 89.5 (0.0) 159 13.1 60 7.3 0 0.0
w herring 580 4.5 (42.8) 510 42,1 171 20.9 340 28,3
!, sand drum 360 2.8 (26.5) 105 8.7 173 21.1 194 16.1
N kingfish 121 0.9 (8.9) 108 8.9 172 21.0 172 14.3
jack® 96 0.7 (7.1) 73 6.0 42 5.1 23 1.9
spot 59 0.5 (4.4) 101 8.3 0 0.0 147 12.2
Florida pompano 59 0.5 (4.4) 43 3.6 22 B 27 2.2
Atlantic bumper 43 0.3 (3.2) 28 2.3 44 5.4 1 0.1
mojarra 6 0.1 (0.4) 8 0.7 81 9.9 280 23,3
other fish 31 0.2 (2.3) 16 6.3 54 6.6 19 1.6
Total 12894 100.0 (100.0) 1211 100.0 819 100.0 1203 00.0
Number of beach 108 - 90 - 108 - 108 -

seine hauls

TABLE CONTINUED
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TABLE B-20

(continued)

NUMBER AND PERCENTAGE COMPOSITION OF FISHES COLLECTED

BY BEACH SEINING DURING THE BASELINE STUDY AND ENVIRONMENTAL MONI!TORING
ST. LUCIE PLANT

1971-1673 AND 1976-1982

1979 19540

1982
Number Number Number Number
of Percentage of i'ercentage of Percentage b of Percentage
Taxon fishes compcsition fishes composition fishes composition fishes cemposition
anchovy 1 0.2 279 32.8 4099 64.0 (-) 19 2.0
herring 234 37.2 104 12.2 328 9.8 (37.2) 1 0.1
sand drum 168 26.7 202 23.7 542 8.5 (23.5) 514 54,2
kingfish 55 8.7 122 14.3 941 14.7 (40.8) 334 35.2
jack® 53 8.4 36 4,2 49 0.8 (2.1) 2 0.2
spot 15 2.4 10 1.2 2 <0.1 (0.1) 3 0.3
Florida pompano 47 F 55 6.5 87 1.4 (3.7) 58 6.1
Atlantic bumper 30 4.8 20 2.4 2 <0.1 (0.1} 0 0.0
mojarra 12 1.9 1 0.1 5 0.1 10.2) 0 0.0
other fish 14 2.2 ¢2 2.6 52 0.8 (2,3) 17 1.9
Total £29 100.0 851 100.0 407 100.0 (100.0) 948 100.0
Number of beach 108 B 108 - .08 - 15 -
seine hauls

33aseline study data from Futch and Dwinell (1977).
bPercentage in parentheses is composition exclusive of anchovy.

COther than Florida pompana and Atlantic bumper.



TABLE 8-2]
NUMBER OF FISH LARVAE AND FISH EGGS, MEAN DENSITY OF FISH LARVAE AND FISH EGGS

AND WATER VOLUME FILTERED AT OCEAN STATIONS O THROUGH 5 AND OI,
STATION 11 AND DISCHARGE CANAL STATION 12

ST, LUCIE PLANT
JANUARY - MAY 1982

INTAKE CANAL

Station Mean density
at Ocean
0 1 2 3 4 5 0l 11 12 Statfons 0-5
19 January
Number of fish larvae 219 40 66 21 124 10 439 2 1 -
Fish larvae/ 2,147 4,528 0.623 0,221 1,204 0,093 3.991 0.027 o.Ml 1.484
Number of flsh cgos 70 66 101 344 135 1309 142 i3 9 -
Fish eggs/ 0.686 0.623  0.¥53 3.621 1.311 12,7 1.291 O0.144 0,097 3,266
Volume fi'tered (- 102 106 106 95 103 .08 110 90 93 -
28 January
lumber of ":g larvae 6 294 1z 1i5 43 22 27 2 0 -
Fish larvae/ 0.064 2.911 1.143 1,106 0,500 0.242 0.276 0.021 0,000 1.022
Number of fish qus €218 562 11680 3392 4644 2454 2222 340 182 -
Fish eggs/ 66,149 5,564 ;19,184 32.615 48,375 26.96/ 22.673 3.5i9 1.596 49,572
Yoliume Hlttrod (l ) 94 101 98 104 9 98 95 114 -
18 February
Number of fish larvae 16 33 3 & 14 12 3 0 1 -
Fish larvae/ 0.150 0.317 0.080 0,053 0.135 0,105 0.279 0,000 0,011 0.137
Number of f{sh cggs 92 112 316 218 426 368 86 28 60 -
Fisn eags/ 0.860 1.077 2.796 1.929 4,096 3,228 0,775 0.346 0.652 2,39
Volume filtered (n ) 107 104 113 113 104 114 m 81 92 -
2% Februasry
N mber of fish larvae b | 27 48 37 67 229 55 4 H -
Fizh larvae/ 0.90, 1.206 0.480 0.349 0.626 2.245 0.500 0,04C ..032 1.290
Number of fssh eggs 1144 546 ni 519 136 318 637 280 236 -
Fish eggs/m B 10,593 5,353 7.110 4,89 6.879 3118 5,791 2.800 2.484 §.358
Volume filtered (m”) 108 102 100 106 107 102 110 100 95 -
12 March
Nurber of Hsg larvae 133 17 83 56 38 86 27 H 1 -
Fish larvae/r 1.267 0.1 0.8% 0,538 0,39 0.827 0,229 0.020 Q.01 0.676
umber of rssn €998 621 59 603 §912 196 742 o1 s23 66 -
Fish eggs/m 3 5.914 0,562 6.2)6 56,846 2,042 7.135 3.1 S.178 0,702 13.311
Vilume filtered (m") 105 105 » 104 56 104 118 101 94 -
16 March
Number of H;! larvae 167 254 122 113 12 k4 241 2 0 -
Fish laryae/ 1.452  3.437 1,184 1,009 0.112 0,317 2.171 0,025 0.000 1.248
Xumber of sh eggs 169 217 152 55 102 278 130 3 78 -
Fish e 3 1.470 2,107 1.476 0,491 0,953 2,752 1.171 0.383 0,876 1.518
Volume nteud (m™) 115 103 103 112 107 101 1 81 29 -
15 April
Nuciber of fi:g larvae 40 ] 2 154 209 126 116 2 3 -
Fish larvae/ 0.400 0.056 0.874 1,510 1.917 1,273 1.172 0,024 0.038 1.006
Nurbar of fish qus 28 21 27 29 87 110 24 65 113 -
Fish eggs/ 0.240 0,194 0,262 0,284 0,798 1.111 0.242 0.783 1.430 0.480
Volume filtered (n ) 100 108 103 102 109 99 99 83 79 -
20 April
Number of H.! larvae 165 47 10 21 25 20 19 1 0 -
Fish larvae/ 1.571 0.435 0,098 0,208 0,240 0,202 0.18 0,010 0.000 0.465
Number of f}m egys 242 86 1763 2556 916 236 9 6 8 -
Fish eg 2,105 0,79 17,288 25,307 8,808 2,384 0.892 0.167 0.113 9.368
Volum fﬂund (a ) 10% 108 102 101 104 99 102 96 n -
12 May
ﬂu»ﬂ- of N-g larvae 12 22 12 9 9 8 104 | 2 -
Fish urvn/ 0.114 0,232 0.i19 0,090 0©.095 0,083 1.0010 0.013 0,022 0.122
Number af sh oggs 2 1 12 21 19 3 3 3 1583 -
Fish eg 0,306 0.011 0.119 0,216 0,200 0,031 078 4,975 17,260 0.149
Volu-t Hured (n ) 108 95 101 100 95 96 103 »
21 May
Wr of HJ larvae 6 2 8 5 19 3 ¢ 0 0 -
Fish larvae/ 0.087 0,020 0,086 0,051 0.1% 0,029 0.000 0.000 0.000 0.072
Number of fish eggs 800 341 830 344 2548 3334 15 314 145 -
Fish eggs/ 3 7.619 3.376 9,362 3,510 26.000 31.752 1.641 13.694 1,813 13.722
Volume filtered (m") 105 101 "% 98 98 10% 92 85 -
Mean Density t:’mry-ﬂu)
Fish larvae 0.824 1.531 0.55! 0.519 0,554 0,538 1.008 0,0i8 0.013 0.754
8.998 1.947 15.913 12.937 9.626 8.981 3,398 2.251 2.764 9,729

Fish eggs/.
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PERCENTAGE COMPOSITION OF LARVAL FISHES COLLECTED

TABLE B-22

AT OCEAN STATIONS O THROUGH 5

ST. LUCIE PLANT
JANUARY - MAY 1982

Station
Number of

Taxon 0 1 2 3 1 5 Mean  larvae
Herrings and anchovies 61.7 70.2 51.2 65.7 41.4 60.0 61.2 2846
Drums 24,5 8.5 24,9 13.6 21.8 16.6 16.6 773
Gobies 1.8 11.3 1.1 2.2 1.8 3.8 5.2 242
Stargazers - 1.5 4.5 5.4 11.8 4.2 4.3 200
Blennies 0.9 0.8 6.8 3.3 10.1 0.9 3.0 139
Mojarras 1.7 0.4 1.2 2.0 0.7 0.7 1.0 47
Jacks 0.5 1.7 0.5 0.4 0.2 0.6 0.8 39
Flatfishes 0.8 0.8 0.5 0.2 0.5 0.4 0.6 29
Puffers 0.6 0.1 0.9 0.6 1.6 0.7 0.6 28
Sea basses 0.2 0.3 0.5 0.0 0.9 0.7 0.4 19
Clingfishes 0.2 0.0 0.5 0.4 0.3 0.4 0.2 11
Searobins 0.0 0.3 0.4 0.4 0.2 0.0 0.2 9
All others 3.4 4.1 7.0 5.8 8.7 11.0 5.9 273

Total 100.0 100.0 100,0 100.0 100.0 100.0 100.0 -

Number of larvae 862 1582 561 537 565 548 - 4655
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TABLE B-23

MEAN DENSITY OF ICHTHYOPLANKTON@

FOR BASELINE AND OPERATIONAL MONITORING STUDY YEARS

ST. LUCIE PLANT
1971-1973 and 1976-1981P

95 percent confidence limits

Mean density

Study year (number/m3) Lower limit Upper limit
Baseline 1971-73 39.0¢ - -
Operational 1976 6.8 3.0 10.6
Operational 1977 15.3 10.3 20.3
Operational 1978 35.4 0.0 75.9
Operational 1979 34.6 20.3 48.9
Operational 1980 22.3 14,1 30.5
Operational 1981 17.3 12.4 21.6

darithmetic means are based on ichthyoplankton collected during
zooplankton sampling.

Pag1 (1982)

“Walker et al. (1979).
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TABLE 8-24

PERCENTAGE LOSS ESTIMATES OF ICHTHYOPLANKTON ENTRAINMENT

ST. LuClE PLQNT
1976-1981
Percentage loss (mean dzegth-9.2 m) Percentage loss (mean gﬂn-],o m)
hrublesb
Sy 2.l L st L

Year  Category C, Cp Qr Q m Ce Cr Cy Cp
1976 €ggs 3.848 1.259 5474(1785) 32.36 1.0 0.19 0.59 0.59 1.81

larvae 0.205 0.04] 5474(1785) 32.36 1.0 0.12 G.59 0.36 1.8
19717 €ggs 0.429 0.366 5474(1785) 32.36 1.0 0.50 0.59 .58 1.81

larvae 1,345 0.028 5474(1785) 32.36 1.0 0.01 0.59 0.08 1.81
1978 eggs 2.709 1.503 5474(i785) 32,36 1.0 0.33 0.59 1.01 1.81

larvae 0.421 0.087 5474(1785) 32.36 1.0 0.12 0.59 0.37 1.81
1973 eggs 3.744 0.831 5474(1785) 32.36 1.0 0.13 0.59 £.40 1.81

larvae 0.304 0.030 5474(1785) 32.36 1.0 0.06 0.59 0.18 1.81
1980 eggs 3,325 0.889 5474(1785) 32.36 1.0 0.16 0.59 0.48 1.81

larvee 0.257 0.080 5473(1785) 32.36 1.0 0.18 0.59 0.56 1.81
1981 €g9gs 3.862 0.846 5474(1785) 32.36 1.0 0.13 0.59 0.40 1.81

larvae 0.444 0,017 5474(1785) 32.36 1.0 0.02 0.59 0.07 1.81
a
ABI (1982).

"c, = geometric mean concentration of organisms per cubic meter in offshore areas (Stations O through 5).

C, = geometric mean concentration of organisms per cubic meter in the intake canal (Station 11).

Qr = flow in cubic meters per second
cross-sectional area of 10,500

Qp = water flow in cubic netars per second through the plant intake, based on maximum recorded daily value.

m = mortality rate of entrained organisms (assumed to be 100%, making m = 1.0).

msast the plant, based on a cross-sectional area of 32,200 -z; numbers in parentheses are based on a



C. MACROINVERTEBRATES

NRC Environmental Technical Specification (Section 3.1.B.a; deleted May
1982).

Benthic Organisms - Benthic organisms will be
collected quarterly and inventoried as to type and
abundance of major taxonomic groups present.

EPA NPDES Permit Required Condition (issued January 1982; as deli-
neated in AB-358 [ABI, 198la] and approved by the EPA).

Benthic Organisms - Benthic organisms will be
collected quarterly and inventoried as to xind and
abundance. Physical measurements will be made at
the same time as the benthic sample collections.
Parameters measured will be water temperature,
salinity, dissolved oxygen and turbidity.

INTRODUCTION

Benthic macroinvertebrates compose the majority of larger organisms
living in or on submerged substrates. They exhibit a diversity of form
and function and, as a result., occupy a wide variety of habitats and vir-
tually all trophic levels. Although most benthic macroinvertebrates are
of no direct economic importance, they are important members of marine
food webs and constitute a major food source for many economically impor-
tant fish and shellfish. Consequently, the vitality of commercial

fisheries depends on the well-being of the benthic invertebrate fauna.
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Different benthic macroinvertebrate species which have similar pre-

—

ore

ferences for particular environmental conditions may species
assemblages which are characteristic for that particular set of environ-
mental conditions. Relative to nektonic forms, macroinvertebrate species
are limited in motility and, once established in an area, are largely
unable to avoid or escape subsequent environmental changes. They must
either acclimate or regulate or they will perish. Thus, fluctuations in
community structure often indicate changing environmental conditions.

ynsequently, benthic communities have been very useful in assessing the

ycal impact of environmental perturbations (Helland et al., 1973; Reish

et al., 1980). 3enthic macroinvertebrate communities have been par-

ticularly helpful in assessing the effects of elevated water temperatures

associated with power plant discharges. In generai, 1increased tem-
peratures have impacted these assemblages through shifts in faunal den-

Sity, Dilomass, species richness, cuiversity or species composition
Wwarinner and drehmer, Jo6; Virnstein, 1972; Logan and Maurer, 1975;

Because of their ecological importance and usefulness as indicators
of localized environmental perturbation, benthic communities adjacent to

the St. Lucie Plant have been ed to study the potential impact of ther-

u
mal effluents. Throughout the period 1976 to 1981, three distinct faunal
assemblages were described, each associated with unique substrate charac-
{AR T 70 1 QR 1 h 19072 ) A1+ haita
teristics (ABI, 1978, 1979, 1980a, 1981b, 1982). Although seasonal and

annual variations in community parameters were observed, both were found

1

be natural phenomena unrelated to power plant operations. kithin-




habitat comparisons among benthic communities potentially affected by
thermal effluents and those temporally or spatially removed from the
discharge plume similarly revealed no adverse plant effects. Statistical
tests applied to comparable operational and baseline data showed no
significant reductions in the abundance or species richness of the major

macroinvertebrate groups following the activation of Unit 1 (ABI, 1982).

Beginning in May 1982, when regulatory jurisdiction of biological
studies at the St. Lucie Plant was transferred from the NRC to the EPA
(Section A, INTRODUCTION), a new benthic NPDES monitoring program wac
initiated. The intent of this benthic program is: 1) to provide con-
tinued operational monitoring of Unit 1 and ensure detection of any long-
term changes in benthic community structure associated with plant
operations; and 2) to provide both preoperational and operational infor-
mation on Unit 2, including potential effects of a new discharge system
and a larger discharge dispersal area. Unit 2 is scheduled for activa-

tion in the summer of 1983,

Seven stations (four of which had been sampled under the ETS
program) were established for the new study, and sampling commenced in
March 1982, However, ETS monitoring requirements mandated by the NRC
were not officially deleted until the end of May 1982, Therefore, this
report includes summarized ETS monitoring data for January through May,
as well as data generated by NPDES sampling over the entire year. As in
previous reports, the emphasis of the 1982 study was placed on charac-

terizing the macroinvertebrate communities within the study area, com-
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paring potentially affected communities with those spatially distant from

the influence of thermal discharges, and examining temporal changes in
community structure associated with continued operation of Unit 1. This
information will form an integrated data base from which to assess the
potential effects of combined operations of Units 1 and 2 on the benthos

during subsequent years.

MATERIALS AND METHODS

ETS Monitoring

Six permanent ocean stations (Figure C-1) were samplied under the ETS
monitoring program conducted from January through May. Stations 1
through 5 corresponded to locations sampled during baseline studies con-

ducted from 1971 to 1974 (Gallagher and Hollinger, 1977). Station O,

4.3-km south of the plant discharge, has served as a control since opera-

tional monitoring began in 1976.

Smaller less motile infaunal and epifaunal macroinvertebrates were
collected at each station with a Shipek sediment sampler (Holmes and
Mclrtyre, 1971). This grab device was used during baseline studies at
the St. Lucie Plant and has been successfully used in similar habitats
elsewhere (Maurer et al., 1976). Because of the Shipek's ability to
shear obstructing materials caught in its rotating jaws, this sampler
tends to operate more effectively than other grabs in the shelly

substrata found within the study area (EPA, 1973).
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ETS grab sampling was conducted only during March in 1982. Four
replicates, each representing 0.04-me of bottom surface area, were taken
at each of the six stations. Three of the four replicates were used for
examining community structure, while the fourth was used for substrate
particle-size analysis. Sediment lemperature was measured at each sta-
tion by inserting a mercury-in-glass thermometer into the undisturbed

sediment of one of the replicates.

A1l samples were preserved in a 10-percent buffered formalin-
seawater solution, stained with rose bengal dye and transported to the
laboratory. A No. 25 (0.710-mm) sieve was used to remove fine sediments
and particulate matter from the samples. Material retained on the sieve
was hand sorted under low magnification and the organisms removed,
counted and identified to the lowest practicable taxon. Identified
organisms from all three replicates at each staticn were combined by

major group for dry weight biomass determination.

The substratum material of the fourth replicave was dried,
disaggregated and placed in a graduated nest of nine sieves (mesh widths
of 16, 8, 4, 2, 1, 0.5, 0.25, 0.125 and 0.063-mm, respectively). The
nest of sieves was then shaken for 15 minutes on a Tyler Ro-Tap sieve
shaker to separate the sample into size-class fractions. Particle size
class distribution, mean particle diameter and sorting coefficient were

subsequently calculated according to the procedures of Folk (1966).
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Larger, more motile, epibenthic macroinvertebrates were sampled

monthly in conjunction with the fish sampling program (Section B. FISH
AND SHELLFISH). Using a 4.9-m semi-balloon otter trawl, one 15 minute
tow was made at each of the six stations. Tows were made at night to
reduce net avoidance. The samples were preserved in 2 10-percent ouff-
ered formalin-seawater solution, labeled and transported to the labora-

tory for sorting and identification to the lowest practicable taxon.

Surface, mid-depth and bottom water temperatures were recorded at
the time of each grab and trawl sampling and averaged with data from con-
current sampling programs to provide monthly means. The data were then
used to correlate annual ocean temperature cycles with seasonal and spa-

tial variations in community characteristics.

NPDES Monitoring

Commencing in March, the NPDES benthic sampling program was ini-
tiated. Seven stations were established under this program (Figure C-1).
Station Bl (previously Station 1) adjacent to the Y-port diffuser of the
Unit 1 discharge pipe (Section A. INTRODUCTION), and Station B2 just
north of the Y-port diffuser were located in areas with similar sediment
characteristics and represented a gradient of thermal influence.
Stations B4 and BS, located south and north, respectiveiy, of the new
multi-port discharge diffuser provided background information relative to
the potential impact of thermal effluents from the combined operation of
Units 1 and 2. Station BC (previously Station 0) was maintained as a

control for stations nearest to shore, while Station Cl (previously
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Station 2) was used to integrate data from previous study years and serve
as a control for stations farther from shore. Because thermal effluents
from the combined operation of Units 1 and 2 may be more intense and
cover a larger portion of the study area, Station B3 (previously Station
5) was used to document the potential impact of the discharge plume at

this more distant location.

Shipek grab sampling was conducted at each station in March, June,
September and late November using the methodologies described for ETS
grab monitoring. These procedures were used to make baseline, ETS and

NPDES benthic data comparable. Trawl sampling was eliminated under the

NPDES monitoring program.

Data Analysis

A variety of statistical methods were used to evaluate the data
collected at the St. Lucie Plant during ETS and NPDES monitoring in 1982.
These tests and their applications are listed in Table C-1 with detailed
descriptions of each provided in Appendix Table C-1. AIll tests were per-
formed at the P<0.05 level of significance. For most statistical com-
parisons, individual replicate values were used instead of station totals
to provide additional degrees of freedom, thereby increasing the sen-

sitivity of the test.
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PESULTS AND DISCUSSION

Physical Environment

Substratum

Among the more important environmental parameters affecting the com-
position and distribution of marine benthic communities 1s substratum
type. Sharp c¢istinctions in community structure may occur between areas
with hard substrates and those with soft substrates even when exposure to
consistent patterns of water temperature, salinity and ocean currents

would potentially allow colonization by similar faunal elements.

Hard substrates, such as coral reefs, rock outcroppings, wrecks and
pilings support a distinct and varied community of encrusting, boring and
epifaunal species. In the nearshore sediments adjacent to the St. Lucie
Plant, this substratum is represented by biogenically-derived shellhash
sediments. Large shell particles (>2.0 mm), a major component of the
shellhash, impart heterogeneity, with resultant high porosity, to these
sediments. The shellhash substratum usually sunports a very diverse
benthic community composed of both infaunal and hard substrate elements.
Soft substrates, exemplified by the homogeneous quartz sands on the beach
terrace adjacent to the St. Lucie Plant, generally support a somewhat

lower infaunal biomass and species diversity (Abele, 1974).

Based on substrate characteristics (Table C-2), the study area may
be divided into two distinct zones: 1) the beach terrace; and 2) the
adjacent continental shelf. Beach terrace substrates were composed of

fine to very fine, moderately sorted, gray, non-biogenic (quartz) sands.
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These occurred at Stations BC, Bl and B2 on the seaward edge of the

terrace. The larger substrate fractions at these stations consisted of

mollusc shell fragments.

The adjacent continental shelf substrates were composed almost
entirely of mollusc shells, barnacle plates and sand dollar tests in
various stages of decomposition and fragmentation. This pebbly to very

coarse, poorly sorted substrate was found at Stations B3, B4, B5 and Cl.

The Kolmogorov-Smirnov Test (Sokal and Rohlf, 1981) was used to
determine if significant differences (p< 0.05) in sediment texture, as
evidenced by differences in grain size distributions, existed between
stations. This test was also used to evaluate quarterly variations in
substrates at each station. As expected, substrate composition at
Stations BC, Bl and B2 was significantly different from that at Stations

B3, B4, BS and Cl (Figure C-2).

Along the beach terrace, grain size distribution did not differ
significantly between Stations BC and B2 (Figure C-2). Substrate com-
position for these stations remained relatively constant throuchout 1982
except during Quarter 4 when the percentage of very fine particles
increased appreciably. Similar shifts in the relative abundance of fine
and very fine sands at beach terrace stations have been noted during the
winters of other years (Gallagher, 1977; ABI, 1982). This phenomencn
probably results from the selective transport of certain grain sizes over

the beach terrace during fall northeast storms.
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Station Bl exhibited a somewhat coarser substrate than the otver two
beach terrace stations (Table C-2). It differed significantly from both
during all sampiing periods except June (Figure C-2). Because ocean tur=
bulence is ~educed during summer months, cffshore transport of sediments
may be reduced. This consequently enhances substrate stability and
creates a more uniform substrate regime along the entire beach terrace.
Substrates at Station 01 were also characterized by significant
variations between quarters. Turbulence created as a result of plant
discharges may be partially responsible for substrate instability at
Station Bl.

Stations B4 and B5, located near the seaward edge of the new
discharge pipe, are located in water depths somewhat intermediate to
those of the beach terrace stations and those further offshore (Stations
B3 and Cl; Figure C-1). As might be predicted from their proximity to
the beach terrace, the sediments at Stations B4 and BS had larger percen-
tages by weight of fina to very fine sand particles than sediments at
Stations B3 and C1 (Table C-2). Stations B4 and B5 were generally not
significantly different from each other (Figure C-2), although Station B4
exhibited greater variation in grain size distribution. Stations B4 and
B5 have boih been expcsed to disturbances associated with construction of
the new discharye pipe during 1981 and may still be affected by their
proximity to the pipe and turbulence associated with thermal discharges.
The greater sediment instability at Station 84 suggests that this station
may be more chronically impacted by plant operation or has simply taken

longer to stabilize than Station BS5. The latter would seem most likely
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if the majority of the sediments excavated during dragline operations had

been dumped south of the new discharge pipe.

Sediment characteristics of Station Cl were most similar to those of
Station B3, although there were significant differences in September and
December when Station Cl sediments were coarser (Figure C-2; Table C-2).
A significantly larger percentage of finer particles was found at Station

B3 in December than in other quarters.

Stations BC, Bl, B3 and Cl correspond to Stations 0, 1, 5 and 2,
respectively, from the ETS monitoring program conducted from March 1976
to March 1982. Substrates at these four stations remained relatively
unchanged throughout operational years with the exception of two periods
(1976 and 1981) when unusually coarse grain size were found at Station 1
(B1; ABI, 1977 and 1982). Dragline operations associated with placement
of the discharge pipes were probably responsible for these sediment
distribution anomalies. Little change in substrate has been observed at

Stations 3 and 4 throughout the ETS program.

ETS Monitoring - Benthic Grab Samples

Community Characteristics

Appendix B, ETS monitoring for benthic macroinvertebrates was ter-
minated after Quarter 1 sampling in 1982. Iherefore, detailed com-
parisons with previous years' data are not possible. With few
exceptions, however, March 1982 values for density, species richness,

biomass and diversity were consistently within the range of values
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obtained in March during other operational years (Table C-3). These data
provide no evidence to suggest that the structure of benthic macroinver-
tebrate communities within the study area has deviated from natural long-

term trends previously reported (ABI, 1982).

In general, benthic community structure has shown extensive seasonal
and annual variability thr