STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

~

IN RE:

Florida Power & Light Company

St. Lucie Power Plant Unit No. 2;
Modification of Terms and Condi-
tions of Certification No.
PA~74-02, St. Lucie County,
Florida,

Petitioner.

—— "

PETITION FOR MODIFICATION
OF CONDITIONS OF CEFi:FfICATION

petitioner, FLORIDA POWER & LIGHT COMPANY, hereby
petitions for modification of the conditions of certification
for the St. Lucie Power Plant Unit No. 2 pursuant to Section
403.516(1), Florida Statutes, and Section 10 of the General

Conditions of Certification and states:

I. INTRODUCTION

1: petitioner is an electric utility company
which is constructing a two-unit nuclear power plant, on
Hutchinson Island, approximalely midway between the cities
of Fort Pierce and Stuart, Florida, in 5t. Lucie County (the
"St. Lucie Power Plant®). St. Lucie Unit No. 1 ("Unit No. 1%)
is fully constructed and began operation in 1976. 3t. Lucie
Unit No. 2 (*"Unit No. 2") is near completion and is antici-
pated to begin operation in late 1982 or 1983. Certain
facilities at the St. Lucie Power Plant will be utilized by
poth Unit Po. 1 and Unit No. 2 (see Exhibit A). Two such
common ficilities, associated with the ¢irculating cooling
water system, are pertinent to this petition:

a. the intake canal into which water from
the Atlantic Ocean is pumped via two buried conduits

which extend approximately 1200 feet offshore; and




b. the discharge canal from which the heated
water is discharged back intc the ocean via two dis-
charge structures, the existing Unit No. 1 Y-port dis-
charge structure and the new Unit No. 2 multiport
diffuser.

2, Unit No. 1 was licensed and 1ts construction
began prior to the effective date of the Florida Power Plant
Siting Act (Sections 403.501 - 403.517, Florida Statutesi,
while Unit No. 2 was certified pursuant to the Florida Power
plant Siting Act. On May 18, 1976, the Governor and Cabinet
(the "Board") issued the site certification for Unit No. 2,
subject to Special Conditions of Certification {("Conditions®).
By order dated April 7, 1980, the Board approved a modifica-
tion to the Conditions shich authorized a redesign of the
cooling water discharge multiport diffuser.

3. Petitioner is now seeking modifications of
the Conditions relating to:

a. the thermal limitations and monitoring
program;

b. the method of measuring for compliance
purposes the seventeen degree (179) isotherm that extends
from tt. iischarge ports of the multiport diffuser:

S the biological monitoring program; and

d. the chemical limitations and monitoring
programs.

These modifications are intended tc remove inconsistencies
between the permi' conditions of Units No. 1 and No. 2 in
those areas where the two units have common facilities, to
acoummodate differences between anticipated Herformance
characteristics based on theoreiical design models and
actual operating characteristics experienced since Jnit

No. 1 began operation, to reflect the modified design of the
circulating cooling water system's multiport diffuser, and

to delete obsclete conditions.
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 § 48 PROPOSED MODIFICATION TC THERMAL LIMITATIONS (SPECIAL

CONDITION I1.A.1)

4. pProjected demands on Petitioner's system will
require the utilization of the full generating capacity of
both Units No. 1 and No. 2. It is for this reason that
Petitioner requested and was granted permission by the United
States Environmental Protection Agency ("EPA"™) to increase
the maximum allowable discharge water temperature for Unit
Ne 1. Petitioner is herein seeking an identical increase

St. Lucie Unit No. 2 from the DER,

e Both Units No. 1 and No. 2 were originally
permitted to discharge water at temperatures up to 24°F.
above -mbient. This limit was imposed upon Unit No. 1 in
its National Pollutant Discharge Elimination System (NPDES)
permit issued by EPA. It was imposed on Unit No. 2 in the
site certirication issued by the Board on May 18, 1976. The
24°F., value was derived from the theoretical engineering
design criteria for the plant condensers.

6. Based on more than five years of operational
experience with Unit No. 1, Petitioner has determined that
the influence of naturaily occurring phenomena will alter
the theoretical operating conditions ol the plant to a
greater extent than anticipated, thereby cavsing a reduct ion
in cooling water flow. These naturally occurring phenomena
are:

a. Biological fouling that partiaily
occludes the intake pipes; and
e Tidally caused increases in the level of
water in the discharge canal that cause an increase in
head pr-ssure between the discharge canal and the ocean.
Tidally influenced increases in head pressure in the dis-
charge canal cannot be avoided. The biological fouling of
the cuoling water intake pipes can be mitigated by cleaning,

but such would entail freg.ent and costly plant shut-downs.
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5 45 Petitioner proposes that Section II.A.l of

the Conditions be modified as follows:

11. Effluent Standards and Limitatiors

& = 9= 5

A. Thermal

1. Discharge

At the point of discharge heated
water temperature from the multi-
port diffuser will not exceed 24°
30°9F. above arbient at anytime

except that the maximum discharge
temperature sha be limited to
3:05. above ambient Quril.g con-

denser and/or circulating water
1 throt :? 3 c1

mp maintenance

) Lng % ¥ el
cuIatigg,vatot pumps tC minimize

use o

chlorine, and foul

ing of

circud

12. As shown in a study perf rmed by Applied
Biology, Inc. (see Exhibit B), operation of Unit No. 2 a%

the proposed temperature levels will be environmentally

acceptatle.

111 PROPOSED MODIFICATION TO THE MEASUREMENT FOR COM-
PLIANCE WITH THE TWELVE-FOOT MIXING 2Z0NE (SPECIAL

ating water system. his
temperature may be measured at a

point within the discharge canal.
(In determining the temperature
differential the time of travel
thru the plant may be coxzidered.)

CONDITION II.A.2)

13. pPetiticner proposes that the descriptior of
the measurement method for determination of compliance with
the l2-foot mixing zone
be modifi .4 to reflect the originally zontemplated measure-
ment direction while also accommodating the modified design

of the multiport (offshore angled) diffuser approved by the

Board by order dated

tion is needed because a literal reading of the current
12-foot mixing zone limitation would artificially restrict
the zone of influence of the heated discharge water to a

smaller volume than that contemplated in the initial site

certification.

April 7, 1980. The proposed modifica-

5w

(see Section II.A.2 of the Conditions)




14, The original alternating diffuser design for
the Unit No. 2 discharge structure consisted of a l2-foot
diameter (inside diameter) partially buried concrete conduit
that was to extend into the Atlantic Ocean approximately
2,800 feet from the shoreline. The last 1,060 feet of the
pipe was to be a multiport diffuser with 48 alternating
18-inch ports spaced 22.5 feet between centers and oriented
to discharge normal (perpendicular) to the centerline of the
diffuser. (See Exhibit C.)

5. The modified offshore angled diffuser, approved
by the Board by order uated April 7, 1980, consists of a
16-foot diameter (inside diameter) buried concrete conduit
that extends into the Atlantic Ocean approximately 3,050 to
31,070 feet from the shoreline. The ‘ast 1,380 to 1,400 feet
cf the pipe is mounted with 58 four-foot diameter riser
pipes spaced 24 feet between centers that cxtend above the
ocean bottom and have l6-inch ports oriented to discharge at
a 25° angle from the centerline of the diffuser, directed
offshore. (See Exhibits D and E.)

16. The criginal (and current) l2-foot mixing zone
limitat.on reguires that the neated discharge water not
exceed 179F. above amtien* at 12 feet from the point of
discharge "as measured along the axis of the discharge
plumes from each port." Because tne original discharge
plurmes were oriented normal to the centerline of the diffuser,
the mecsurement along the axis of the discharge plumes for
compliance with the l2-foot mixing zone required a measure-
ment normal to the centerline of the diffuser. If the l2-{oot
mixing zone Aimension is measured in the same directiion as
originally contemplated (normal to the centerline of the
diffuser), detailed calculations have shown that the original
12-foot mixing zone limitation <an be met by the modified
offshore angled diffuser, even with the increased thermal
limication of 300F. proposed in Section II of this petition.
(See Table 1.) However, if the literal language of the
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current limitation were enforced and the l2-foot mixing zone
were measured along the axis of the 150 offshore angled
discharge plumes, the allowable mixing zone volume would be
~ignificantly reiuced. Therefore, compliance with the literal
language of the current 17OF. limit would regquire an environ-
mentally unnecessary substantial reduction in the generating
capacity of Unit No. 2.

12s Tne original l2-foot mixing zone limitation,
if measured normal to the centerline of the diffuser, can be
met under a wide ranje of discharge cooling water flows and
ocean currents. (See Table 1.) The fcur representative
discharge flows used in Table 1 were derived by taking the
high and low Unit No. 2 discharge flows during combined Unit
No. 1 and Unit No. 2 operation under normal 8-pump operation
{(pumping the cocling water through the diffuser) and under
7-pump operation. (See Table 2.) The various "friction
factors" used in Table 2 take :nto account various levels of
biological fouling of the Unit No. 1 and Unit No. 2 discharge
pipes. As biological fouling increases in one discharge
pipe, the more discharge flow (cfs) will be realized in tne
other discharge pipe. Therefore, it is expected that the
discharge flow from Unit No. 2 will be at its greatest when
both units are in operation and the Uni. No. 1 discharge
pipe is heavily fouled (friction factor of 0.045). Even
under "worst case" conditions, the original 12-foot mixing
zone limitation will be met if me.sured normal to the center-
line of the diffuser. (See Table 1l.) In addition to the
above, the total cross-sectional vclume of water contained
within the 170F. isotherm envelope will be less with the new
design. (See Exhibit F.)

18 For the reasons stated above, Petitioner pro-
poses that Section II.A.2 of the St. Lucie Unit No. 2 Special

Conditions of Certification be modified as follows:
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11. Effluent Standards and Limitations

2, 12-Ft. Zone

At 12 feet from the point of dis-
charge, as measured aieme normal to
the axis of the discharge piumes
$ram-eaen-pere diffuser manifold,
the heated water w not excee
179F above ambient.

9. The propused modification will allow Unit
No. 2 to operate at full generatinrg capacity and will not
result in any impacts to the environment Or the public addi-
tional to those previously considered in the certification
proceedings.

Iv. PROPOSED MODIFICATION TO THE THERMAL MONITORING
PROGRAM (SPECIAL CONDITION III.A.Z2.a)

20. pPetitioner proposes that the requirement of
section II1.A.2.a of the Conditions that a teéctding thermo~-
graph to be placed at the ocean surface "at a point of
maximum surface temperature of a discharge from Unit No. 2,"
be deleted.

21. petitiones has monitored the thermal discharge
for Unit No. 1 for over three years and, based on that euperi-
ence, determined that:

a. Florida's moximum allowable temperature

(970F. at the surface) was never exceeded by the dis-

charge from the Unit No. 1 ¥-port discharge structure.

The multiport diffuser of Unit No. 2 will disperse

neated discharge water even more efficiently than the

Unit No. 1 Y-port discharge structure. Thus the dis-

charge water temperature from the multiport diffuser

will also comply with Florida's maximum allowable temperature.
b. Monitoring tempe. ¢ levels in the

orean by means of a recording thermograph 1s costly,

ineffective »nd difficult to accomplish because >f



vandalism (theft of thermographs) and accidental damage
to thermographs by boaters.

22. For the reasons stated above, EPA and the
United States Nuclear Regulatory Commission have concurred
that it is unnecessary to maintain a monitoring station in
the ocean and nave deleted this reguirement from the Unit
No. ] NPDES Permit and Environmental Technical Specifications.
It is anticipated that this requirement will also be omitted
from the combined NPDES permit for Units No. 1 and No. 2.

23. Deletion of Section iII.A.2.a from the Condi-
tions will result in an o~ ..mated savings to Petitioner of
approximatcly $20,000.00 annually, but will not result in
increased adverse impacts to the public or the envirorment.

V. PROPOSED MODIFICATION TO THE BIOLOGICAL MONITORING
PROGRAM (SPECIAL CONDITION II1.B)

24. Petitioner is separately reguired by EPA and
the Florida Department of Environmental Regulation to establish
a biclogical monitoring program for both Units No. 1 and
No. 2.

28, A combined plant-wide biological monitoring
program would eliminate needless duplication in the monitor-
ing of biological effects of the thermal discharges of Units
No. 1 and No. 2.

26. pecitioner proposes that the current text of
Sec~ion I1i.B of the Conditions be deleted and that the
proposed St. Lucie Plant Preoperational and Operational
Biological Monitoring F ogram of August 1981 (the "Proposed
Biclogical Monitoring Program," see Exhibit G), be substituted
as the St. Lucie Un.t No. 2 Biological Monitoring Program.

a7. The Proposed Biological Monitoring Program
reflects the knowledge cained by Petitioner during the last
six years in the prevperational and operational monitoring
programs for Unit No. 1 and will more accurately monitor the

effects of the thermal discharge of Unit No. 2 than the

.



.4ving biological monitoring program without adverse
impact on the public or the enviionment.
vI. PROPOSED MODIFICATION OF THE ChuMICAL LIMITATIONS
AND MONITORING PROGRAMS (SPECIAL CONDITIONS
11.8.2, 4 ard 6, and III.A.1)

28, Pecitioner proposes that the monitoring reguire-
ment for TDS and the limitations and monitoring requirements
for the discharge of oil and grease, copper and cyclohexylamine
be eliminated from the Conditions Sections II1.B.2, 4 and 6,
and jection III.A.1, for the following factual reasons,
respectively:

a. TDS --%Thc TDS concentration at the end
of the canal will ton;in essentially constant and will
reflect the intake seawater value. Any discharges from
sources within the plant sk uld have a negligible effecrt
on the natural TDS levels contained in the once-through
cooling water stream. Exhibits H-J contain the salinity
levels measured in the discharge canal during two prior
years of operation of Unit No. 1. Because there is a
jirect correlation between TDS concentration and salinity
levels, from these data it is apparent that furthoer
monitoring of TDS concentrations is unnecessary.

b. 01l ané grease -- All discharges to the
ance-through cooling water discharge system which are
regulated under 40 CFR 423 for oil and grease are already
required to be monitored for oil and grease by the Unit
No. 1 federal NPDES permit. Petitioner anticipates
that the same regulations will be imposed on Un t No. 2
when the Unit No. 1 NPDES permit is modified to include
Unit No. 2. The process of heat rejection to the circu-=
lating cooling water does not present a possibility of
contaminating the water with oil and grease.

C. Copuer -- Petitioner wil' be installing
condenser tubes fabricated from titanium rather than
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from copper/nickel alloys. Therefore, the condenser
tubes will not adé copper to the cocling water discharge.

d. Cyclohexylamine -- Petitioner will not
discharge any cyclohexylamine to the once-through cooling
water system.

29. Petitioner further proposes deletion of the
monitoring requirements for pH and dissolved oxygen contained
in Section III.A.l of the Conditions. Petitioner monitored
the chemical levels in the intake and discharge canals of
the St. Lucie Plant cocling water system for several years
pursuant to the federal permit reguirements for Unit No. 1
(see Exhibits H-K). The collected lata show that the hea<
rejection process to the circulating cooling water does not
have a measurable impact on pH or dissolved oxygen levels
and, therefore, that it is unnecessary to monitor *the cooling
water pH and dissolved oxygen levels. The United States
Nuclear Regulatory Commission agrees with this cenclusion
and has deleted this monitoring requirement from the Environ-
mental Technical Specifications for St. Lucie Unit No. 1
(see Exhibit L at 6-8).

30. pPetitioner proposes that the following modi-

fications be made to Secticns II.B and III.*.l1 of the Conditions:

1I. Effluent Standards and Limitations
B. Chemical
Liguid wastes discharges shall not contain concen-
trations of pollutants at the point of discharge which
mey be measured in the discharge canal 1n excess of the
following limitations:

) [ Chiorine (Free Available chlorine): 0.2 mg/l average
0.5 mg/l maximum

27 Gti-and-Greases--i5-masd

32. Polychlorinated biphenyls: None
or other polycyclic Halogenated compounds

4: Copper:--z8-ppp
83. Boron: 4 mg/l (net,

6+ ECyeiremexyiamines:--Gr5-mes:
sll=



II1. Water Monitoring Program

A monitoring program shall be undertaken by Florida
Power & Light Company on the receiving waters and are?
waters as generally described as foliows:

A. Chemical and Physical Monitoring Program
1. Cnemical - The following parameters shall be moni-

tsred in the intaxe and/or discharge and reported
to the Department guarterly.

Sampling Ty e of Freguency

Farameter Location Sample of Sampling

low *+*Intake Pump logs hourly
Terperature **Intake/POD - hourly
L et - 2POP === R R e e LI S 1 ]
PG -mmrmmmmmmmm e mm Bt -1 SR | 1 L e —e--MoneRiy
G2r-and-Srease-------sn== ~~4PGR-----8-ROur-compestee--~-Monthty
Brssaived-OuyseR- -~ o= cemed PGP m - SEaB-----c-----Weekiy
Fuvee and Total *POD Grab Weekly during

Chlorine Residual chlorination
Boron *POD Grab When batch discharges

are required***

Cappes -m--m-oomn - ~-83@B--mm-=--=-Grap-----------Menthiy

*May be monitored in discharge canal at the location speci-
fied in ITI.A.2.b.
**May be monitcored in intake canal (Plant intake Structure).
s*+From the retueling water storage tank and nonaerated waste
hcld up tanks (4).

31. The above proposed modifications to the chemical
limitations and monitoring programs will relieve Petitioner
of the requirem at of instituting needless monitoring programs
and will not result in any increased impact c.. the public or

the environment.

ViI. REQUEST FOR RELIEF
3a. None of the proposed modifications will result
in significant enviionmental impacts or effects to the public
that were not previously considered in the certification
proceedings.
33. WHEREFORE, Petitioner respectfully requests:
(a) the DER to give ~otice and opportunity

for hearing in accordance with Chapter 403 »nd Chapter
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120, Flcrida Statutes;
(b) the Secretary of DER to approve the
modifications herein described; and

(¢) the Sccretary of DER to grant such other

relief as may be appropriate.

Respectfully sutaitted,

STEEL HECTOR & DAVIS

Southeast First National
Bank Building

Miami, Florida 33131

and

HOPPING BCYD GREEN & SAMS

'
e

By
wade L. Hopping
william H. Green
Attorneys for Petitioner
Post Office Box 6526
Tallahass’ ', Florida 32301
(904) 222-73500

CERTIFICATE OF SERVICE

IT IS HEREBY CERTIFIED that copies of the foregoing
have been furnished by U. S. Mail to all parties iisted on

*he attached Service Schedule this lst day of September,

1981.

Attorney
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SERVICE SCHEDULE

Ms. Victoria J. Tschinkel, Secretary
Department of Environmental Regulation
2600 Blair Stone Road

Twin Towers Ofifice Building
Tallahassee, Florida 32301

Mr. Hamilton S. Oven

Administrator of Power Plant Siting
Department of Environmental Regulatiun
2600 Blair Stone Road

Twin Towers Office Building
Tallahassee, Florida 32301

Lou Hubener, Esg.

Department of Environmental Regulation
2600 Blair Stone Road

Twin Towers Office Building
Tallahassee, Florica 32301

Arthur Canaday, Esq.

General Counsel

Florida Public Service Commission
Room 207, Fletcher Building
Tallahassee, Florida 32301

Joan M. Heggen, Secretary
Degartnent of Community Affairs
2571 Executive Center Circle East
Tallahassee, Florida 32301

Mr. James Dean

Associate Planner, Power Plant Siting Program
Bureau of Land and Water Management
Department of Community Affairs

204 Carlton Building

Tallahassee, Florida 32301

Conservation Alliance of St. Lucie County
c/o Mrs. Marjorie Silver Alder

304 St. Andrews Lane

Fort Pierce, Florida 33450

Martin County Conservation Alliance
Martin Harold Hodder, Esg.

1131 N. E. 86th Street

Miami, Florida 33138

League of Women Voters of
St. Lucie County

c/o Mrs. Judith James

Route 3, Box 423

Fort Pierce, Florida 33450

Mr. Estes Whitfield

Senior Governmental Analyst
Office of Planning and Budgeting
Office of the Governor

The Capitol

Tallahassee, Florida 32304

Citizens United Against
Radiocac*ive Environment

¢/0 Harry H. Alder

304 St. Andrews Lane

Fort Pierce, Florida 33450
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EXECUTIVE SUMMARY

The St. Lucie Nuclear Plant Units 1 and 2 have potential operating
modes that alter the temperature and/or volume of the discharge water
during certain periods of the year. These operating conditions consist
of reduced water flow through the plant resulting from:

.. High tides that limit the flow of discharge water through the

discharge pipe;

2. Marine fouling that partially occludes the discharge pipe;

3. Condenser tubes that may be plugged or fouled by marine

organisms.

The reduced water flow Jleads to frcreasec acischarge temperatures
when the plant is operating at ful! power. Florida Power & Lignt Caompany
(FPL) ... considered reducing the megawatt output of the plant to remain
within “resent envirommental regulations; however, the need %o maintain
the generating capacity of the St. Lucie Plant makes the alternative of
increasing the discharge water temperatures more desirable than reducing

the output of the piant.

To assess the potential envirommental impact of increases tam-
peratuyres associated with reduced flows, FPL has asked Applied Biology,
Inc. (ABl), to evaluate the ecological! implications of several possible
temperatures and flow regimes. These potential operating moces are:

1. Full-pumping flow (1150 cfs per unit) with a condenser AT of

28°F;

2. Reduced flow (1075 ¢fs per unit) with a condenser AT of 30°F;

iv



3. Reduced flow {1000 cfs per unit) with a condenser AT of 32°F.

In evaluating the fimpact associated with each of these operating .
modes, ABI considered a "worst-case” situation of dischar, ‘ng the warmer
water during September, the hottest month of the year, which coincides
with the highest animal abundance in the aquatic habitat near St. Lucie.
B8oth flow through the plant and temperatire rise are variables to
consider. Flcw was evaluated in relation to plant-entrained organisms
while temperatur: was considered in relation to the amount of offshore
water entrained into the dgischarge plume and heated above the tolerance
‘evel of the ~.nisms under consideration. The projected impact of the
higher thermal discharge was considered in relation to 2 reasonable por-
tion of the receiving body of water under oceanic conditions, with and
without a current flow lateral to the shoreline. Concurrently, AB[ eva-
'uatad the potentially higher temperatures in relation to the operation

of either Unit 1 or Unit 2 and the two units combined.

WATER MASSES

The offshore waters adjacent to the St. Lucie Plant are primarily
derived from the continental snhelf, the Indian River, and the Florida
Current. The waters influenced by the plant are primaril‘ continental
shelf water with some small contributions by Indian River waters
¢‘scharging from the St. Lucie Inlet or the Ft. Pierce I[niet. The
Florida Current rarely sweeps closer than 12 miles off the Hutchinson
Island shoreline. It is unlikely that Florida Current waters have a

direct influence in transiocating near-shore waters.



Extensive studies for Unit 1 on entrapment of fishes into the intake
canal and impingement of fishes on the traveling screens have indicated
that loss of fishes due to the operation of the intake structure fis
negligidble.

FISH

Assuming the intake of fishes 1is proportional to the amount of
intake water, the additional intake of cooling water by Unit 2 will
increase the number of fishes drawn into the intake canal. However, the
reduction of flow per unit associated with a themal increase wou'!d

reduce this effect slightly.

Fishes are highly motile and will avoid unfavorable thermal regines
near the discharge. Increased water temperatures fram Unit 1 due %0
increased aTs would enlarge the area which fish would avoid. The maximum
zone of exclusion for fishes would be apout 23.1 acre-feet in Septamber.
Secausn of the effectiveness of its diffuser pipe, the thermal additions

of Uniz 2 wou'ld increase this zone of exclusion by less than 2 acre-faet.

Ichthyoplankton mortality will increase when Unit 2 is operational
due to increased intake of water. At reduces pumping rates for either
unit, the impact associated with plant entrainment would der.rease, wnile
higher discharge temperatures would fincrizase the impact of plume
entrainmen’ Using both units operating under normal conditions as a

basis of comparison, the increase fn impact due to alteration of the
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operating mode does not exceed 2 percent of the organisms in the region
of potential impact. It is anticipated that impacts of higher tem-
peratures for either unit would be offset Dy reduced impacts associatec

with lower flows.

MAR INE TURTLES

Adult marine turtles are mobile and will avoid unfavorable themmal
regimes. Loggernead turtle hatchlings have demonstrated reduced swimming
speeds at water temperatures over 36° and a cassation of response to
light stimuli at 92°F. Based on studies of swimming speed of hatchlings
in response to thermal increases, it is anticipated that the ‘ew turtles
that might encounter these higher water temperatures would resume normal
swimming after leaving the exposure area. No effects on distribution,

nesting, egg development, or survival are expectec.

SENTHIC MACROINVERTEBRATES

The only area where the discharge water influences the benthic com=
munity is in the immediate scour area at the point of discharge of Unit
1. Changes in pumping mode or discharge temperature would not appre-
ciacly inflyence the size of the area. Accordingly, no impact on the
benthic macroinvertebrate community from discharge temperature changes is

anticipated.

The planktonic larvae of many benthic invertebrates, however, cou'd
be impacted. decause of the limited periods of production of these
larvae, a loss of this segment of the ecosystem could have broac ramifi-
cations on the benthic community.
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WORM REEFS

The adult 20lychaete worms that construct the reefs from their sand

tubes could be influenced by the units’ combinec thermal plume during

periods with an onshore current. N¢ significant impact on the adult
worms is anticipated. The larval stage of development of these worms are
sensitive to temperatures above 85°F, The d jree of impact would Dde
related to populition distribution, water currents, plume configuration,
intake volumes, and duration of exposure. Effects on the worm reef,
either directly from higher temperature or indirectly through effects on
the larvae, would be potentially offset by high recryitment aquring the

cooler months.

LANKTON

loopiankton mortality will increase with the increased intake of
water Dy Unit 2. As with the ichthyoplankton, mortality would increase
at higher temperatures but would be largely offset Dy a decreased mor-
tality related to lower volumes of water pumped through the plant. The
maximum effect would increase the impact Dy less than 2 percent of the

number of zooplankters in the regicn of potential impact.

PHYTOPLANKTON

Phytoplankton losses due to Unit 2 becaming operational and to
changes in plant operating modes are estimated to increase by less than 2
percent of the total phytoplankton fn the region of potential impact.

Rapid tuinover rates in the community would compensate for this

reduction.



MACROPHYTES

Onshore currents coul. shift the thermal plume inshore and increase

the temperatyre on the macrophyte assemblage on the worm reefs. while

th-,e plants are present in low rumpbers, they might experience a tem-

porary die-back. Revegetation would . _ ~~~ted to occur rapidly after

temperatures decreasad.

CONCLUS IONS

1. The impact of the S5t. Lucie Plant is associated with entraiment of
organisms both through the plant and into the discharge plume.

2. An incremental increase in Impact is expected when Unit 2 is
operational. This increase wil! primarily be associated with the
larger volume of water passing through the plant.

3. The diffuser type discharge pipe for Unit 2 will enable rapid mixing
of the discharge with ambient waters. This rapid mixing will result
in a very small thermal piume being produced. Accordingly, the Unit
2 discharge plume will have a negligible zone of thermal exclusion
for motile forms.

4. A potential operating mode raising the aT 2°F would only sligntly
increase the impact in the area of potential impact.

5. Larger fncreases in AT would occur concomitant with decreases in
water flow through tne plant. This =eduction 1n flow would offset
the increased impact associated with the higher lemperatures.

8. An increased mortality of less than 2 percent of organisms in the
area of potential impact would be associated with the worst-case
situation of mean maximum ambient watar occurring in September.

7. Lesser impacts would be expected auring the remainder of the year.
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A. INTRODUCTION

Florida Power & Lignt (FPL) Company's St. Lucie Plant Unit No. 1 is
an 850-MW 2lectric generating facility which uses .cean waters for once-
through cooling. Unit 2, now under construction, is similar and is
expe “ed to be operational 1n 1983, After exiting fram the plant's
condensers, heated water is discharged offshore where it is diluted by
ambient waters. This heated water forms a thermal plume having tem-
peratures higher than those of the ambient waters in the vicinity of the
discharge structure. The size and temoe~ature of the plume are bdoth of
concern to FPL in determining what effects, 1f any, the plume might have

on the aquatic ecosystem off Hutchinson Island.

The purpose of this document is to outline the predicted impact on
bioiogical systems that wild result fram both units under aiternative
operating modes. The following paragraphs discuss the factors which may
necessitate the use of alternative operating conditions. Subsequent sec-
tions aiscuss the potential impact of these changes on biclogical systems

of concern in the St. Lucie area.

TEMPERATURE DISCHARGE LIMITATIONS FOR ST. LUCIE UNIT NO. 1

Operating limitations established by Operating License No. OPR-§7
Environmental Technical Specifications currently limit temperature rise
(aT) across the condensers to 26°F under normal ful'-power operation.
These specifications limit the maximum ocean surface temperature or “hot

spot” for the discharged water to 5.5°F above ambient with a 33°F instan-
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tanecus maximum at amy point. Under the Faderal wWater Pgllytion Control
Act, the establisnment of limitations and monitoring requirements for
non-radiological liquid effiuents is within the jurisdiction of the U.S.
Environmental Protection Agency (EPA). A memorandum of understanding
betwen P4 and the U.S5. Nuc'ear Regulatory Commission (NRC) gives
recognition to this responsitility. A revised National Pollutant
Diccharge El<mination System (NPDES) permit, issued by EPA on 18 January
1980 provides for a AT of 30°F with an all~wance for an increase %o 32°
urder certain operating conditions. No limitation on the offshore tem-
perature increase above ambient was establishec for the discharged water,
and the instaneous maximum for the ambient ocean surface tamperature was
increased to 37°F. A request to delete the current enviromnmental tech-
nical specification thermal limitations fin favor of those contained in
the NWPDES permit is pending before the MRC and is expected to be fssuec
shorily. Thermal limitations for Unit 2 rave been establiished only in
the state of Florida. Conditions of certification are 24°F above amdient
at the point of discharge from the multiport diffuser with a maximum
ocean surface temperature of 97°F but not more than 2°F above amdient
during June, July, August, and September, or 4°F above amdbient during the

remainder of the year.

Water for the once-through cooling system of both units enters a
submerged intake structure located about 1200 ft offshore. Fram the
intake structure, the water passes through submerged pipes under the

beach and dunes and enters a 5000-ft long intake canal. This open canal
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transports the cuoling water for both units to the plant and through the
condensers. After receiving heat from the condensers, the water for bdoth
units 1s discharged into a common open canal, flows underneath the dunes
and Ddeach, through buried pipelines, and exits ihrough the respective

discharge structures.

Unit 1 Discharge

The Unit 1 discharge structure is located approximately 2400 ft
north of the intake and a minimum of 1200 ft offshore. Heated discharge
water leaves the discha ge structure through a Y-shaped nozzle or Y-port
at a design velocity of 13 ft/sec. This high-momentum-type jet serves to
entrain cocler ambient water which dilutes the heat. The oceai cepth in
the area of the discharge is about 18 ft. The discharge pipe anc nczzle
have been buried in a short trench excavated in the substrate to 36 ft
below mean sea level (FPL, 1973). From the point of discharge, the
warmer water rises o the surface and forms a surface plume of heited
water. Under normal full-load conditions, the maximum increase in sur-
face water temperature seldam exceeds 5°F above ambient. The piume then
spreads out on the surface of the ocean under the influence of wind anc
currents and returns to ambient temperature by heat dissipation ‘o the

atmosphersa.

The Unit 2 discharge pipeline extends about 1959 ¢t fram the
discharge canal heacwall tc the ocean and terminates in the discharge

section. The Unit 2 discharge is a multiport diffuser desfgned with 358
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jet ports, each sized to issue a jet about 16 inches in diameter. The
length of the diffuser is 1416 ft and the port spacing is 24 fi. The
diffuser manifold is optimized with ports alternately orientec north and
south at an angle of 25 degrees from the manifold. The distribution of
smaller amounts of heated water over a wide area will enable a more rapic
and efficient mixing with ambient waters. Maximum surface water tem-
peratures are expected to be 2.0°F less than those nea: the Unit 1

discharge.

3oth the Y-port and mu!tipert discharge will De used when Doth units
are in operation. When only one unit is oneline, the Y-port discharge

will be closed.

FACTORS NECESSITATING AN INCREASED PLUME TEMPERATURE

FPL has taken into consideration naturally occurring events which

may alter normal operating conditions and therebdy alter the temperature

or volume of the discharge water. These natural events, which will ulti-

mately cause higher water discharge temperature, are:

1. High tides that limit the flow of discharge water through the
discharge pipe;

2. Marine fouling that partially occludes the discharge pipe;

3. Condenser tuhes that may be plugged or fouled.

In order to preclude an overflow of the discharce canal under the
first and second conditions, the plant may have to reduce the circulating
water flow through the system, while the third condition naturally limits
circulating water flow. The following two alternatives are available to

FPL under reduced flow conditions:



1. Reduce the megawatt output to meintain the temperatures within
their norma! limits, or,

2. Allow the water discharge temperature to0 increase to some point

above normal.

Secause of the need for maintaining the gemerating capacity at 5t.
Lucie, FPL considers the alternative of increasing the discharge water
temperature to be more desirabie than reducing the output of the plant.
it some point as temperature increases, . “ever, the circulating water
flow through the plant must be reduced to avoid inefficient plant opera-

tion resulting from excessive concenser Dack pressure.

To examine the ramifications of an fincreased thermal aischarge on
the aquatic ecosystem, FPL hypothesized several operating modes of low
and temperatures which could have potential impacts on the aquatic eco-
system offshore of the St. Lucfe Plant. These operating modes assume
that generating output is maintained at 100 percent. The present normal
sperating mode is full-pumping flow (1150 cfs) with a condenser AT of
26°F. Under high tide or marine fouliry conditions, the flow rates and
temperature increases under consideration are:

1. Fullepumping flow (1150 cfs per unit] with a condenser aT of
28°F

2. Reduced flow (1075 cfs per unit) with a condenser &7 of 30°F,

3. keduced flow (1000 cfs per unit) with a condenser AT of 32°F.

FPL retained Applied Biology, Inc. (ABI), to evaluate potential
biological effects on the marine aguatic bdiota under these different flow

rates and temperature conditions.
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To evaluate the impact assoctatec with an increase in themal
discharge and the addition of Unit 2, AB! has considered each of the
potential operating modes in relation to the various components of the
ecosystem that might be affected. This report presents the results of
that evaluation and summarizes the plant operating conditions that could

be maintained without causing significant envirommental impacts.

DATA FOR THIS

To evaluate various operating modes to Jetermine which are environ-
mentally acceptable, ABl used data on discharge rates, dilution rates,
therma! inc-eases, and plume sizes from Envirosphere (1978) and FPL

(1980). These data are summarized in Table A-l.

Most temperature data have been given in degrees Fanrenheit and have
been rounded to the nearest whole degree for ease of presentation. wWhile
rounding of numbers results in slight arithmetic discrepancies, the dif-
ferences have only minor ecological significance. Data presented in the

literature in degrees Celsfus were cited as such.

An accurate assessment of potential envirommental impacts fram ther-
mal discharge necessitated that an evaluaticn de made during the time of
year when ambient water temperatures were normally highest. Discharging
warm water at this time would produce the most severe or "worst-case”
impact. If a worst-case evaluation predicts an impact that is judged to
be environmentally acceptable, all lesser impacts would aisc presumadly

be acceptadle. Therefore, biological data taken in September were chosen
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for analysis because of the concurrent high animal abundance and high
ambient temperatures recorded for the St. Lucie Plant area (ABI, 1977,

1978, 1979, 1980C).

For this report, the mean high temperatyre for Septeamoer (85°F) was
used as ambient rather thar ‘he maximum high temperature (87°F). The
selection of 35°F enables an evalvavion of real and repetitive ecological
conditions and consequences rather than an evaluation of isolated uncom-
morn instances. This temperature was calculated from U.S. Geological
Survey records of the mean maximum tamperatures at Canova Seach, Florida,
1950-1962.

To re’ate the impact of the thermmal discharge to a reasonabie por-
tion of the receiving body of water, it was necessary to establish a
region of potential impact. Because the amount of oceanic current
flowing past the plant strongly influenced the size of the region of
potential impact, two conditions representing different offshore current
regimes were defined and used in the impact analysis. Concitions without

ana with a current flow were respectively termed "static” and "dynamic”.

Static conditions would cause the heated discharge to accumulate
near the point of discharge and would create the worst-case maximum
surface temperature. The regi-- of potential impact under static con-
ditions was defined by ABI as that volume of water located between shore
and the ABI! biological sampling stations (Figure A-l). This area is 15.6
x 106m3 (17.0 x 106 yo3) with an average depth of 9.2 m (30.2 ft) for a

calculated volume of 14.4 x 106m3 (15,7 x 106 yad).
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YARDS RILOMETERS

= Hypothetical b..ndary
of ctatic region of
potential impact

= Hypothetical boundary
of dynamic region of
potential impact

Figure A-1. Schematic illustration of approximate location of hypothetical
static and dynamic regions of potential impact in relation %o
current sampling station locations. St. Lucie Plant.

A-5




arganisms

worst-case




passage through Tethal temperature zones would be extremely rapid for
some organisms, the actual mortality would be consideradb’y lower than

stated.

PREDICTED DISCHARGE DATA

The proposec operating conditions described by FPL represent two
changes in mude of operation. One mode requires an increase in tem-
perature of the discharge water with no change in discharge flow rate.
The other combines a water temperature increase with a reduction in #low

through the condensers.

The impiications of varying discharge rates, dilution rates, ang

water temperature increases for both units have been presented in Table
A-l. The discharge water temperatures range fram 111°F ‘associated with
a condenser AT of 26°F and an ambient water temperature of 35°F) to 117°F
(associated with a condenser a7 of 32°F). An inc ease in condenser tem-
peratyre from 26° to 28°F would increase the dilution volume rates. For
each unit to achieve a discharge temperature decrease fraom 100°F tp 95°F
fn the ocean, a volume of 2249 cfs of ambient water would be required for
dilution if the original discharge temperature was 256°F over ambient
(111°F). A volume of 2423 cfs would be required for dilution if the
discharge was 28°F over amtient (113°F). Because the potential aTs of
30° and 32°F over ambient (115 and 117°F, respectively) are associated
with a reduced flow through tne plant, the dilution volume rates would
not change appreciably from 2423 cfs, and a lower, although hotter,

volume of water would be discharged. The volumes of dilution water
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involved are the same for doth units because the amount of heat rejected

By each unit is the same.

POTENTIAL IMPACT ON AQUATIC 8[0TA

Unger normal operating conditions with a condenser aT of 26°F, mor-
tality of aquatic biota due to plant operation is primarily caused by
mechanical, thermal, and chemical damage to organisms ent-ained through
the plant condensers. Weakly swimming plankton are the principal orga-
nisms carried into the thermal plume with the dilution water. The extent
of impacts to these aguatic biota is generally proportional to the volu-
me. of water, the densities of organis®s, and the thermal tolerance of

the particu.ar group of ory.nisms under consideration.

The conditions hypothesized by FPL, that is, a constant fiow of 1150
cfs per unit and a condenser aT of 28°F, would produce increased impacts
only Secause a greater number of organisms would be carrieg intn dilution
water wWhich might be heated above 2 species’ thermal tolerance level.
Secause the flow through the plant would be constant, no change in impact

would occur due to direct entraimment through the plant.

The operating conditions of reduced flow and thermal increases of
30° ana 32°F would have an associated increased mortality proportional o
the fincreased volume of dilution water needec to reduce tamperatures
below letnal ievels. The total impact, however, would be mitigates by
the reduction in the intake volume of water ana the reduction in assc=

¢iated organisms that would be directly entrained through the plant.
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Because high'y motile forms such as fishes ana adult sea turtles
avoid regions with thermal regimes outside their tllerance or preferred
limits, the impact of the thermal plume woula de %o exclude them fro. a
Timited area. An increase in plume size would increase the area they

avoid.

The extent of impact to sedentary organisms would de in proportion
to the amount of temperature increase %0 which they would be exposed.
Most of these are bdenthic forms that are exposed to the thermal plume
only in shellow waters and near the immediate point of discharge of Unit

1

l. The larvae of these organisms may be impacte. ac plankton.

SUMMAR Y

This report describes hypothetical plant operating modes that would
increase the temperature of the discharge water from the St. Lucie Plant.
Consideration is given to the ecoiogical implications of this thermal
increase occurring during the month in which there are high biological
populations cocncomitant with high ambient taemperatures. An evalyation
has Ddeen made of the changes in envirommental impact bdetween normal
ogerating conditions and potential conditions as wel! as for the adgition

of 5t. Lucie Plant Unit 2.
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B. WATER MASSES IN THE HUTCHINSON [SLAND AREA

INTROUUCT ION
The marine enviromment in the vicinity of the 5t. Luctie Plant is
comprised of three distinctly different water masses. These are the

Indian River, the continental shelf, an” the Florida Current.

Indian River (Estuarine) Water Mass

The Indfan River water mass is a uniformly shallow (<13 ft deep)
lagoonal estuary stretching approximately 100 mi from the St. Lucie inlet
to just north of Titusville. It is bounded on the west by the Florida

mainland and on the east by Atlantic barrier islands.

The Ft. Pierce and St. Lucie Inlets provide free ‘'nterchange dDetween
the Indian River and the Atlantic Ocean she!f waters. Ft. Pierce is the
larger of tnhe two inlets anc has been variously reported to discharge 1
maximum flow of 1400 m3 (1831 yas3d)/sec (von Iweck et al., 1974) ang 1926
™ (2519 yas3)/sec (Walton, 19742, 1974b). Maximum edb tide fiow rates
in the St. Lucie Inlet have been astimated at 1133 md (1482 yas3)/sec

(Walton, 19743, 1974b).

Continental Shelf wWater Mass
The continental shelf water mass can be divided into inner and outer

she! ¥ components. The inner shelf extends from the beach to the 120-ft
isobath approximately 12 mi east of the St. Lucie Plant. The outer shelf

extends from the 120-f* contour approximately 8 m1 to the 600-ft isobath.
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The outer boundary of the shelf water mass lies auproximately 20 mi
seaward of the S5t. Lucie Plant site and fluctuates in response %o a
variety of geost-ophic (cefleclive forces related to rotation of the

earth) and meteorological forces.

Florida Current wWater Mass

The Florida Current, a major component of the Gulf Stream system,
flows rapidly northward (4 to 6 ft/sec) in a narrow channe! between the
B8ahamian~Caribbean archipelago on the east and the continents] United
States on the west. Waters originsting in the Caridbean flow throuch the
Yucatan Strait into the eastern Gulf of Mexico and then into the Siraits
of Florida. Maul (1977) has shown that penetration by the Gulf Loop
Current into tne eastern Gulf of Mexico coincides with the historical
annual cycle of current speeds and transports of the Gulf Stream.
Penetration by the Gulf Loop occurs coincidentally with increased velo-

city of the Gulf Stream in spring and summer.

Wennekens (1953) reported that 2 water mass, termed “continental
edge,” oecomes differentiated from the Gulf Loop Current in the eastern
Gul¥ of Mexico. The contine edge 1s igentified by sai:.ity and tem-
perature characteristics and can de found along the entire western edge
of the Florida Current throughout the length of the Florida Straits. The
eastern boundary of continental edge water is 10 to 15 m1 seaward of

Miami, Florida.
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HYDROGRAPHY OF THE ST. LUCIE AREA

To study marine systems, it is convenient to com r~tmentalize water
masses (e.g., estuarine, continental she!f, ana oceanic). However, this
impiies & simplicity that s nonexistent because the marine enviromment
fs neither static nor independent. All of its components--biological,
physical, chemical, and geclogical--are interrelated. The physical
component, in turn, is a dynamic meshing of tidal, geostrophic, and wind-

driven currents.

Differences in water temperature and salinity are used fin conjunce
tion with ocean current data tn determite the origin, position, ang
interaction of each dody of water. Historically, physical oceanographers
have relied on averages from a collection of individual observations
wigely separated in space and time. The patterns that emerge can de
misieacing because they depict situetions rarely found in natural systems
(Iselin, 1955). More recently, understanding of these patterns has been
aided by the use of remote sensing sate!lites. These satellites provide
time-series photograpr. that can be anaiyze¢ to plot the source,

Tocation, m-vement, and thermal structure of large water mass systams.

indian River (Estugrine) Hydrography

The Indfan River system is <iaracterized by wide temporal and
regional variations fin temperature and salinity. Generally, during
summer months (May through September), warmer saters are found at the
surface and temperatures increase in proportion to distance from the

moderating effects of inlets. Conversely, cooler waters are found on the
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Sottom and temperatures decrease 'n proportion to distance from the
inlets (von Iweck et al., 1974), The revers. situation exists during
cooler winter months. In addition to seasonal changes in estuarine ther-

1

mal structure, short-term varfationc occur that a-e relatec to Tocal
weather conditions. BSecause the water is shallow, dramatic changes in
water tempe-atures have been observed within 24 hours of col¢ froat
passages (Gallagher, 1971). B8riel (1974) reported that temperatures in
the south portion of the Indian River (Ft. Pierce to Stuart) ranged fram
57.2° to 87.8°F, Because this range is so wide, water temperatures
within the Indian 7iver are somewhat less indicztive of water movements

than is the more stable parameter of salinity.

Salinity values vary seasonally with precipitation rates and daily,
especially near inlets, with the tidal cycle. Von Iweck et al. (1974)
found that in the Indian River salinfty ranges at the surface and at 2
depth of 3 to 4 m (10 to 13 ft) correlated well with the precipitation
minus evaporation rates: *Larger vertical salinity gradients were
generally encountered at periods of high precipitation, with the gra-
dients generally larger in the vicinity of Vero 3Seach than at Fort

Pierce.”

Waters from various sources, including Taylor Creek, converge during
ebb tide and remain poorly mixed at Ft. Pierce Inlet, resulting in large
norizontal salinity ranges. During early flood tide, water remaining in
the inlet plus some water that has reached the ocean is retyrned to the

river systems, thus producing low salinity values. Ouring late flooc
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ticde, high salinity shelf waters pass into the system. Thus, the overs
all effect of a tical cycle is to fncrease the salinity range near these
inlets. Because rainfall 15 seasonal, the inflyence of Taylor Creek and
St. Lucte River waters near the iniets will de greater during ~et summer
months and wider salinity ranges will resylt. Salinity at Ft. Pierce
[niet was reported to range from 15 to 35 ppt while at St. Lucie Inlet
the range was from <1 to 35 ppt (Briel, 1574). Lowest values were
recorded during wet summer months and they reflect the influence of
Taylor Creek anc he 5t. Lucie River systems on the localized salinity
structure of the Indian River.

Although the Indian River system exhibits wide temporal and regional
ringes in water temperature axd salinity, it probably influences the
physical characteristics of only a small area of Atlantic continental

shel f waters.

Continental Snelf Hydrography

Very little is known about the hyadrography of continental shelf
water: adjacent to Florida's central east coast. Ancerscn et al.
(1956-1960) presented temperatyre data collected auring the Theodure N.
Gi11 cruises, and Worth and Hollinger (1977) reported on three sears of

data collected on the inner shelf adjacent to the St. Lucie ?lant.
Sh21€ water adjacent to Hytchinson [sland originates north of Cape
Canaveral, especially during the winter. An additional contribution is

derived locally from the Indian River and Flarida Current systems. For
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convenience, the ncrthern water mass contribution is here designatec
“Carolinian.” It is composed of the Floriga Current ang river effluents
with 2 smal! fnput of Virginia coastal water (slope water and river
efflyents; Stefansson et al., 1971). This Carolinian water mass flows
southward as a wind-driven coastal counter-current, diminishing in volume
as it is absorded into the northward flowing Florida cCurrent (Day, 1961).
Shelf waters to the south of Cape Canaveral are probably composed
increasingly of Florida Current and, to a lesser extent, Indian River

waters as the Carolinian shelf water contribution diminishes.

Evidence suggests that Cape Canaveral acts as a barrier to southward
flowing Carolinian water and that very little reaches as far south as
Jupiter Inlet some 30 mi to :he south of the St. Lucie Plant site (Day.
1961 ). High rainfall, with its associated river-runoff rates, and
northerly winds during winter tend tc increase the size of the sheif
water mass to the south of Cape Canaveral Dy extending its eastern ang

southern bdoundaries.

Worth and Hollinger (13977) reported salinities of 33 to 38 ppt for
inner shelf Hytchinson [sland waters less than 10 m (33 f:) deep.
Salinity ranges were consistent with seasonal water mass circulation.
Highest salinities generally occurred during summer when southeasterly
winds tended to minimize the Caroiinian shelf water contribution. The
“everse of this situation was found during winter, when northerly winds
drove large volumes of lower salinity -ater %o the south and east of Cape

Canveral.



Because the continental shelf 1s relatively shallow, its waters

respond rapidly to seasonal and daily temperature changes in the air teme
perature cycle. The water temperatyre range is greatest near shore anc

diminishes with increasing water depth to the shel!f break. Stefansson et

al. (1971) reported an annual temperature range of 15° to 18°C (27° to
32.4°F) #z- nearshore North Carolina waters and an 38° to 3°C (14.4° to
16.2°F) range at the shelf break. The annual temperature range of
nearshore Hutchinson Island waters was reported to be 11°C (19.8°F) with
a January low of 19°C (66.2°F) and a September maximum of 30°C (86.0°F;
dorth eng Hollinger, 1977). Anderson et ai. (1956-1360) reported that
the shelf waters off Hutchinson I3land ranged from a winter low of 20° to
23°C (68.0° to 73.4°F) ', a sunmer high of 26° to 29°C (78.8° to 84.2°).

Temperature datus taken from various approximate east and west tran-
sects at the latitude of the St. Lucie Plant (Table 3-1) indicated that
Towest surface water temperatures were always recorded landward of the
80-ft isopath. Highest surface water temperatures were usually founa at
the 600-ft contour near the western wall of the Florida Current (Gul¥
Stream). With the exception of isolated instances of isothermal
conditions, the suyrface temperatures increased in 2 seaward direction.
The nearshore temperatures ranged from a winter low of less than 17°C
(62.5°F; three wesks after the January 1977 record freeze) to a high of
approximately 28°C (82.4°F) during late summer. The gradients nomal to
the coast were steepest during winter and seaward of the 50-ft isobath
(Figure 8-1). These data were consistent with the findings of Stefansson

et al. (1971) for MNorth Carolina shelf waters. [Instances of large




Figure 3-1. Surface isotherms (°C) on 9 February 1977. (Data
obtained from Department of Transportation, U.S.
Coast Guard Oceanographic Unit, Airborne Radiation
thermometer programs. )



seaward temperature gradients during summer (e.g., August 1875; Table

)
-l

1) are attridbuted to cold-water intrusion and will De discussed in the

following section.

Vertical T r Struc

Shallow inner shelf waters like those at Hutchinson Island are
expected to be well-mixed. This mixing is attributadble largely to tur-
bulence fieids (Bowden, 1970) and tc the proximity of different water
masses, local wind patterns, local currents, and tidal interactions. In
addition to these factors, the Florida Current has a major, but possihly

seasonal , effect on shelf waters off Hutchinson [sland.

The vertical temperature structure of inner shelf waters adjacent to
Hutchinson [sland is generally isothermal (less than 1°F) aquring late
summer to early winter and again during spring following the cessation of
cold front activity (Worth and Hollinger, 1977). Larger differences in
vertical temperatuyre structure (4T of surface minus Dottom temperatures:
8T; 3) were noted during winter and especially sumer. Large
8Tsa during winter were attributed to localized cooling of surface
waters or to southward fintrusions of cool Carsclinian shelf water.

Relatively large aT. . reportec auring late spring and summer reflect
bottom intrusion of cold shelf or slope water. Worth and Hollinger

(1977) reported aTc o that ranged from 5.0° to 7.3° (9.0° to 13.1°)
during late spring and summer of 1972 and 1973. Evidence was seen of

cold water intrusion during May 1976 (Table B8-1).
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SURFACE WATER TEMPERATUNES
FROM BEACK TO FLORIDA CURRENT a
IN THE VICINITY OF MUTCHINSON ISLAND

TABLE B-1

Surface water temperature [°C)

Florida Current

60 fe §00 ft West 'Z;st‘aﬁnfg;
Date Beach depth depth wall Maximym _beach (mi)
Feb 1974 <19 19 22 23 24 a3
Mar 21 a 22 23 24 24
Apr 23 23 24 23 25 18
Nay @24 24 25 25 i 26
Jun r44 27 27 27 27 -
Aug <28 <28 28 N/A -
Sep <28 28 28 28 28 28
Jun 197§ Q7 <27 28 28 28 2l
Jul 26 26 28 28 29 22
Aug Q7 Z7 29 29 29 24
Sep <25 <28 29 29 29 20
Oct @6 26 26 26 26 8
Nov <23 23 24 24 25 17
Dec <20 @1 23 23 24 20
Jan 1976 17 18 22 21 24 17
Fedb <18 18 21 22 23 26
Mar @3 22 24 24 25 26
Apr <24 23 24 24 24 e
“ay 23 24 26 25 26 14
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TABLE B-l
(continued)
SURFACE WATER TEMPERATURES
FROM BEACH TO FLORIDA CURRENT
IN THE VICINITY OF WUTCHINSON ISLAND?

Surface water temperature (°C)

Florida Cyrrent

Distance of

Date Seach :29:: Ggogn:: ::% Maximym *;:a;‘lm?‘m
Jun 26 25 26 27 27 28
Jul Fa 28 29 28 29 19
Aug 28 28 28 28 29 18
Sep 1976 8 28 28 28 28 2l
Oct €23 <23 25 25 26 30
Nov <3 23 25 25 26 24
Dec <20 21 - 25 28 27
Jan 1977 21 21 24 24 25 21
Fedb <17 18 22 23 24 24
Mar 24 <24 26 26 26 21

2Data collected by Geostationary Oroital Earth 3atellite (GOES) and obtained
from the Satellite Environmental Field Services Station, Miami.
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The intrusion of cold saline bottom water along Florida's central
east coast was termed upwelling Dy Taylor and Stewart (1953). Little fis
known of the mechanism by which cold water penetrates the usually
unstratified waters of the inner shelf off Hutchinson Island. Lateral
current shear meandering, or spin-off gadies of the Florida Current may
be responsibie for the presence of colid water (Lee, 1871). Given the
homogeneity of inner shelf waters and the southeasterly direction of the
prevail ing summer winds, Ekman transport (a type of lateral water
moveénent ) seems unlikely as the causative mechanism for these intrusions.
However, Worth ana Hollinger (1877) reported a total of six pe~iods
during late spring and summer 1972-1373 when beottom and, in  some
instances, surfa e water temperatures were dJdepressed below seasonal
norms. Each period was preceded by sust: '~ed winds from the southeast to
sousn (130° to 180°) sector, which tends 10 support the theory of the

vowelling resulting from Ekman transport as defined by Smith (1968).

From preliminary data collected during stratified summer condit ~ns
on the middle shelf (<130 ft) off North Carolina, Blanton (1971) r sorted
that onshore flow of Gulf Stream waters at the bottom was compensated o
offshore flow of shelf water at the surface. A schematic mocei in
that vertical mixing between shelf water and Gulf S5t am - 3
weakened portions of the pycnocline could account for @y 1v. .o cool
dense tom water often observed in the midshelf region (approximately

30 mi seaward of the beach) off North Carolina.



Floriga Current Hydrography

wennekens (1359 reported that water temperatures in the western

portion of the Florida Current ranged from a winter low of 25°C to 30°C
(78.8° to B6.0°F) auring summer. Niiler and Richardion (1973) reported 2
seasonal range of 24° to 27°C (75.2° to B0.6°). Salinity in the
Florida Current nhas Deen reported to range bDetween 36.1 and 36.0 pot
(Wennekens, 1953).

During spring and summer, several important climatic and
hydrographic changes occur that can cause significant compositional
changes in shelf waters off Hutchinson [slana:

l. Area weather caomes increasingly under the influence of the
Azores-Bermuda high pressure system with its associated
southeasterly winas (Stommel, 1965);

2. Greater finsolation of the Gulf Stream produces stratifications
and formation of thermmoclines which periodically break down
(Leming, 1971);

3. There is an observed increased flow of the Gulf Stream system
Niiler and Richardson, 1972), especially the western wall of
the Florida Current (Lee, 1971).

The predominance of southeasterly winds during summer tends to ore-
vent the intrusion of low salinity Carolinian shelf water into the
southern she!f area. Thus, the shelf water mass south of Cape Canavera)
diminishes in size and is replaced by water of high salinity (Worth and
Hollinger, 1977). Lee and Mayer (1976) showed that lateral current
shcar, Florida Current meandering, and spin-off eddies frequently occur
along the southeast coast of Florida. An average of four addies per week

was recorded during a l10-month period at Pompano Beach, Florida. Passage
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TABLE 8-2

SURFACE (SQTHERMS WHICH DELINEATE APPROXIMATE DISTANCE
OF THE FLORDIA CURRENT FROM THE
ST. LUCIE PLANT2

Approximate

Surface isotherm  distance from  Plant area wite-

delineation in plant in tenperature n
Date °¢ _(°F) km (mi) > (CF)
10 Fep 1976 23.0 (73.4) 43 (27) 18 (64.4)
26 Mar 25.0 (77.0) 45 (28) 23 (73.4)
20 Apr 26.0 (75.2) 19 (12) 23 (73.4)
18 May 26.0 (78.8) 19 (12) 25 (77.0)
8 Jun 27.0 (80.6) 50 (31) 26 (73.8)
20 Jul 29.0 (84.2) 34 (21) 27 (80.6)
17 Aug 29.0 (84.2) 34 (21) 28 (82.4)
i4 Sep 28.0 (82.4) 34 (20) 27 (80.6)
30 Oct 25.5 (77.9) 50 (31) 23 (73.4)
158 Nov 25.0 (77.0) 39 (24) 22 (71.6)
10 Dec 25.0 (77.0) 39 (24) 20 (68.0)
11 Jan 1977 24.5 (76.1) 39 (24) 22 (71.6)
8 Feb 23.0 (73.4) 40 (25) 17 (62.6)
18 Mar 26.0 (78.8) 34 (21) 23 (73.4)

3nata obtained from Department of Transportation, U.S. Coast Guard
Oceanographic Unit, Airdorne Radiation thermometer programs.
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of the Florida Current from the St. Lucie Plant.




SUMMAR ¥

The offshore waters adjacent to the St. Lucie Plant are derived ‘rom
three sources: the Indian River, the continental shelf, and the Florida
Current. Theses are distinct bodies of weter, each with characteristic
temperat.-es and salinities. The continental shelf waters provice most
of the water uysed by the plant. The Indian River system has little
effect in moderating physical characteristics of the shelf water near the

plant.

The Florida Current rarely sweeps within 12 mi of the shoreline at
St. Lucie, and the yearly average distance of the current's westarn edge

is about 24 mi offshore.
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INTRODUCTION
The adult fish community found offshore of the St. Lucie Plant may

be affec*~d by plant intake or discharge operations. The plant intake

operation affects fishes Dby entrapment intc the intake canal. Same

fishes may be impinged on the traveling screens from the intake canal;

others take up residence in the canal itself or fall prey to those

already there. In either event, they are lost to the offshore ecosys:iam.
tffects of the plant discharge are primarily assoc‘ated with the thermal

alteration of a portion of the offshore habitat.

EFFECT OF INTAKE ON FISHES
The density and distribution of fishes are related to such factors

as season, time of day, habitat preference, migration, spawning, tidal
cycle, and weather conditions. Accordingly, the degree of impact
resy 'ng from intake of fishes is related to the density and distribu-
tion of fishes in the immediate vicinity of the intake structure (Sharma,
1978). while some individual species have a high sensitivity to anc
avoid the horizontal currents associated with a velocity cap intake
structure, other species are likely to be drawn into the intake
structure. Presymably, the number of fishes entrapped would be propor-

tional to the volume and/or velocity ¢f plant flow.

Monitaoring of the fish community from 1376 through mid-128C indi-

cated no large accumulation of fishes entrapped in the intake canal.




Although impingement rates prubably do not represant the number of fishes
in the canal at any point in time, they do reflect the generai abuncance
of fishes taken into the system during a long period of evaluation.
Impingement studies conducted fram early 1976 through 1978, while Unit |
was in normal operation, showed a calculated mean anmual impingement of
81,931 fishes weighing 628 kg (1384 1bs). This was not considered to be
a large mumber of fishes or biomass removed from the ecosystam [(ABI
1979).

The normal piant flow for Unit 1 (as listed under 2lant Discharge
¥olume Rate in Table A-l) is 1150 cfs (2.81 x 106 = per cay) at con-
denser aTs of 26° and 28°F. At condenser aTs of 30° ang 32°F, uUnit 1
flow is 1075 cfs (2.63 x 106 m3 per day) and 1000 cfs (2.45 x 106 ™ per
day), respectively. The degree of impact resulting fram intake effects
is thus expected to be lower at condenser aTs of 30° and 32°F than at 26°
or 28°F Dbecause total Unit 1 flow will be reduced when the plant is
operating at the hégher condenser temperatures. The aadition of Unit 2
will doudble the water intake for each of these operating modes and

accordingly, could potentially increase the impact.

EFFECT OF DISCHARGE ON FISHES

The effect of the Jiscrarge on siult fishes is associatad with the
volume of water disc irged of fshore that has temperatures high enough to
exclude or !imit fishes from the area. The adult fishes offshore of the
St. Lucie Plant are mianly motile and ~1i] actively avoid areas that are

too hot.



Wurtz and Renn (1965) stated that waters whose temperatures regu-

larly exceed 95°F would not be expected %0 support 2 large or diverse

fish population. Bush et al. (1974) gave a general upper temperature

1imit for all bony fishes of about 100°F, and 86°F for the sharks ang
rays. Tropical organisms live within 18° to 27°F of their lethal thermal
Timits (Mayer, 1914); they seldam live in waters above 858° or 30° (ge
Sylva, 196%9). In summarizing data assemblied from the literature on upper
Tethal limits obtained for laboratory specimens of larval, juvenile, anc
adult marine fishes, de Sylva (1969) showed that most marine fishes do

not survive water temperatures higher “han 35°F,

in studies on Galveston Bay, Texas, Gallaway anc Strawn (1974, 197%)
founa that all indices of species diversity declined when mean surface

temperatures exceeded 25°F, although most species were abundant in waters

with temperatures as high as 01° to 95°F. Species found at temperatures
higher than 35°F were the sea catfish and Atlantic croaker, found at tem-
peratures of up to 99°F, and the striped mullet, found in water of up to
104°F, The Galveston Bay studies showed that gulf mennaden anda bay
anchovy (species common in the S5t. Lucie area) avoided temperatures of
86° and 91°F, respectively. Occasionally, sea cat®ish and gu!f menhacen
did not avoid the heated area and were «killed. These exceptions to the
avoidance behavior pattern were wunusual and finvolved relatively few

individuals.

Although temperatures near 35°F will no doudt exclude or '‘mit most

fishes found in the St. Lucie area, exclusion from a thermaily influenced
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area does not fimply mortalities. The most probable effect of thema!

increase 1in an open system would be directive, that is, resylting fin

avoidance. The size of the 2one from which fish are excludeg will vary

with the discharge temperature and volume 2~1 the sfze of the

correspending plume. Total exclusion will probably occur from the point

of discharge at the diffuser to the 95°F {sotherm. The volumes of water
enveloped by the exclusion zone for Unit 1 (95°F or higher) range from
about 0.3 acre-feet at a condenser a7 of 26°F to 0.5 acre-feet at a con-
denser AT of 32°. For Unit 2, the volumes of water enveloped Dy the
exclusion zone 1s about 0.2 acre-feet for aTs ranging from 28°F to 32°
(FPL, 1980).

Within the plume, a zone varying from exclusion to nonexclusion of
fishes would De temperature-, time-, and species-specific. This transi-
tion zone is considered to occur at temperatures fram 30° to 35°F. The
volumes of water enveloped by the 90°F isotherm for Unit 1 range from
about 10.9 acre-feet at a condenser 4T of 28°F to 23.1 acre-feet at a
condenser AT of 32°F. The discharge from Unit 2 wou'ld creata an exclue-
sion zone inside the 3C°F isotherm of less than 20 acre-feet regardless
of temperature (FPL, 1980). Ouring two-unit operation, the diffuser »ipe
will de used preferentially when only one unit is con-line. In this
situation, increased efficiency of neat dispersion Dy the diffuser will

reduce the piume associated with Unit 1.

A zone of nonexclusion, or nonavoidance by fisnes, will probably

occur within the plume where temperatures are less than 30°F,
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Coutant (1974) notec that it is the proportion of the potentially
suitabie habitat modified by the themally infiuenced water volume, rath-
er than the specific volume, that is especially important. For Unit 1,
the total volume of water (i.e., the exclusion and transition zones
combined) that may bde limiting to adult fishes offshore of the St. Lucie
Plant ranges from 10.9 to 23.1 acre-feet. Although tne volume that may
be limiting to fishes at a condenser AT of 32°F represents more than a
two-fold increase over the volume at a condenser aT of 26°F, the volume
of plume-affected water is still small in relation to available habitat.
Ten and nine tenths (10.9) acre-feet and 23.1 acre-feet represent
approximately 0.01 and 0.02 percent, respectively, of the volume of the
static area of potential impact delineated in Section A, “Introduction”,
of this report. Additicnally, these volumes are projected for a high
ambient water temperature of B85°F in September; less of the study area

would be affected during most of the year.

Motile agult fish would rarely De kilied by heatad water unless
trapped. They will migrate from lethal conditions or congregate in areas
with sublethal or near-optimal water temperatures (Sylvester, 1972).
8ul] (1936) demonstrated a precise temperature discrimination in a wide
variey of species, obtaining responses with thermal increases as small as
0.05°F.

Numerous field studies at power plants have shown summer avoidance
of thermal effluent by fisnes. In Florida, avoidance of thermal eofflyent

by fishes has been reported by Carr and Giesel (1972 at Jacksonville; by
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Grimes (1571), Grimes and Mountain (1971), ana Homer (1876) at Crystal
River; and by Mugent (1970) at Turkey Point. A trend in the degree of
thermal avoidance by fishes is indicated in previc.. studies. Fishes in
the shallow waters of tidal creeks and salt marshes .ubjected to heated
effluents (Nugent, 1970; Carr anc Giese!, 1975; Homer, 1976) were
affected to a greater extent than those inhabiting shallow bays (Adams,
1974). Fishes in deeper bay waters (Gallaway and Strawn, 1374) were even
less affect 1. An extensicn of this trend, that is, less thermal effect
with increasing size of the receiving body of water, could logically de
applied at the St. Lucie Plant, where therma! effluent is Jischargec into
an open oceanic area strongly influenced Dy weather, water currents, and
tidal action. In addition, resistance to lethal temperatures is greater
with slowly increasing temperatures than with an abrupt change in the
higher temperatyre ranges (Sylvester, 1973). Fishes would slowly
encounter increasing temperatures as they moved ir°J the thermal plume
disclarged offshore of the St. Lucie Plant and effectively avoid water

temperatures that were too hot.

SUMMAR Y

The plant intake can affect adult fishes by entrapment in the intake
canal ana potential impingement on the intake traveling screens. The
degree of impact resulting from intake effects is expected to be lesser
at condensar aTs of 30° am< 32°F than at 26° or 28°F because plant flow
wil, be reduced _en the plant {s operating at tnhe higher condenser
temperaiures. The addition of Unit 2 will double the water intake,

however, and could potentially increase the impact.
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The plant discharge affects adult fishes by excluging or limiting
them from an offshore arca of increased temperatures. Within the thermal
plume, total exclusion of adult fishes will probably occur “nside the
95°F isotherm, partial exclusion from about 95° to 30°F, and nonexclusion
at temperatures less than 90°F. The volumes of water from both units,
which may limit adult fishes offshore of the St. Lucie ?lant, s not
expected to exceed a volume of 25 acre-feet over the temperature range of
25° to 32°F. Although the affected water v2lume increases more than two-
fold over this range of condenser ATs, the highest volume (at a condenser
AT of 32°F) is only 0.C2 percent of the available habitat. Additionally,
these volumes are projected for a high ambient water temperature of BS°F
in September; less of the study area would be 2ffected during most of the

year.
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0. JCHTHYOPLANKTON

INTROOUCTION

Ichthyoplankton consist of fish eggs and larvae that passively drift
or lack sufficient mobility %o maintain themselves fn 2 current. 3ecause
most mari . fish species are pelagic spawners, ichthyoplankton have a
wide distribution and thus can Dde carried considerasie distances Dy
currents. The fchthyoplankton community off Mutchinson Island inciudes
the developmental stages of important forage fishes such as anchovies,
herrings, and mojarras and important economic fishes such as drums and
pompanos. As these planktonic forms are carried to the vicinity of the
St. Lucie Plant, they become susceotible to entrainment through the plant

and ints offshore thermal plume diccharges.

Morealities resulting from plant entrainment are caused Dby
mechanical, chemical, and temperature-related stresses assocfatec with
passage through the cooling system (Marcy, 197%5; Schube! et 2i., 1977).
3ecause ichthvoplankton are primarily pelagic, the mumoer of organisms
entrained through the plant s directly related to the volume of water
that passes through the plant. Regardless of the chuse of mortality, it
s assumed that no plant-entrained ichthyoplankton survive. However,
fchthyoplankton car survive offshore plume entrainment when plume tam-

peratures are not above 3 species' colerance level.

The effects of entrainment on fichthyoplankto~ intc thernally ele-
vated waters deoena on variables such as specific species tolerance anc

time-tamperature rel . ‘'nships. For this report, however, it is assumed

D=1
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TABLE 0-2

m
<

a
NUMBER  (OF ICHMTHYOPLANKTON MORTALITIES /x 106 PER DAY) RESULTING FROM
ENTRAINMENT AT VARIOUS OISCHARGE TEMPERATURES (aT) IN SEPTEMBER

£ggs
Plant entrained Plume entrainedd Tatal entrainad
AT _(°F) Unit 1 Units 1 and 2 Unit 1 Units 1 and 2 Unit 1 Units 1 and 2
26 4.1 8.2 19.9 39.8 24.0 48.0
28 4.1 8.2 1.8 43.5 25.9 51.7
30 3.8 7.6 22.1 42,1 25.9 1.7
32 3.6 7.1 22.1 44,2 25.7 §1.3
Larvae
Plant entrained Plyme entrainedd Total entrained
aT (°F) Unit 1 Units | and 2 Unit 1 Units 1 and 2 Unit 1 Units 1 and 2
2§ 2.0 3.9 9.5 19.0 11.8 22.9
28 2.0 3.9 10.4 20.8 12.4 24,7
30 1.8 3.7 10.5 2.1 12.3 24.3
32 1.7 3.4 10.6 2l.1 12.3 24.5

3zased on average density of 1.453 eggs/m3 and 0.5% larvae/m,

Sfrom the point of discharge at the diffuser to the 35°F isothemm.



EEFICTS ON PLUME-ENTRAINED ICHTHYOPLANKTON

As plant discharge water is diluted into offshore receiving waters,
fchthyoplankters will Jecome entrained into isotherms 1n excess of their
thermal tolerances. The diluticn rate required to reduce the discharge
water from a temperature of 111°F [(26° apove amdient) to the 95°%F
isotherm is 1! .38 ~fs or 27.38 x 106 m3 per day (Table A-l).

£g¢ mor.:’'*tes per day due to plume entraimment, as calculated fraom
mean Septamber values, would increase from 19.3 x 106 ingividuals at the
present maximum discharge AT of 25°F to 44.2 x 106 {ngividuals at a pro-
posed condensar AT of 32% (gischarge temperature of 117°F; Table 0=2).
Larval mortalities per day would increase from 12.0 x 106 individuals at
a condenser AT of 25°F to 21.1 x 106 individuals at the proposed con-
denser AT of 32°. Dilution volume recuired to reduce the discharge tem-
perature to tolerable levels fincreases with increasing condenser
temperatures up to 32°F. Ichthyoplankton mortaiities woulc also increase

propertionally.

TOTAL ENTRAINMENT EFFECTS

Total entrainment refers to the number of ichthyoplankton lost in
passage through the plant plus the mortality associatad with the offshore
dilution volume. Expressed as the number of ichthyoplankton mortalities
per day, egg mortalities from both units would increase from 48.0 x
106 ingividuals at a condenser a7 of 26° to just over 51.3 «x
106 individuals at condenser aTs of 28°, 30°F and 32°%. Larval mor-

talities would range from 22.9 x 106 individuals at a condenser aT of



26*F o just ove. 24.5 x 106 ingividuals at condenser aTs of 28°, 30°,

and 32°F (Taple 0-2).

Assuming an even distribution of eggs and larvae in the water, the
percentage of orginisms in the region of potential impact that would be
affected is the same as the percentage of water affectad by the piant
yperation. Under static (worst-case) conditions, 23.0 percent of the
volume of water in the region of potential impact at a condenser a7 of
26°F, would be utilized for either plant cooling of voth unfts or plume
dilution to 35°F (Table D-3). Under dynamic conditions, o4iy 7.0 percent
sf the volume of this same region is utilized at this AT. An increase in
the condenser :temperature t3 28°F AT causes the percentage of the volume
of the region potzntially impacted to increase 1.7 percent and 0.5 per-
cent under static and dynamic water conditions, respectively (Table 0-3).
Condenser 4ATs above 28°F have little effect on the percentage of the
volume of the defined region utilized under either static or dynamic
water conditions. Thus, the alternate modes of operation would affect

Tess than 2 percent of the region of potential impact.

SUMMAR

Ichthycplankton mortality may occur as a result of entraimment in 1)
power plant condenser cooling waters and 2) thermally elevatad plant
discharge waters. A 100-percent mortality of ichthyoplankton passing
through the plants is assumea. Thus, the number of individuals impacted
would be directly proportional to the volume of water required 0 ¢ool

the condenser units at the various operating modes. Condenser aTs of 30°

0-2



TABLE D-3

TOTAL VOLUMER [MPACTED EXPRESSED AS PERCENTAGE
OF THE VOLUME OF THE REGION POTENTIALLY IMPACTED

Assuming static Assuming dynamic
gonditions conditions
Condenser
aT (°F] Unit 1 Unit 1 and 2 Unit ! Unit 1 and 2
26 11.% 23.0 3.8 7.0
28 12.4 24.7 3.8 7.6
30 12.4 24.7 3.8 7.8
32 12.3 24.3 <8 78

31ant discharge volume plus ocean dilution volume (amount of
water per unit/time required to cocl discharge water at the
specified condenser aT to 95°F).



or 32°F would have an associated decrease in flow rate through the plants
and would result in a proportional reduction ‘n eyg and larvae mortality.
However, as condensar ‘temperatures increase, the dilution volumes
required to reduce the discharge temperature 0 iolenb‘:o Jevels woula
also increase. Plume entrainment mortalities would therefore increase

with condenser temperature.

when overall entraimment mortality is considered (total mnumoer of
fchtnyoplankton lost in passage through the plant as well as mortality
associated with the offshore diluticn volume) condenser aTs adove 26°F

results in an egg or larvae mortality inc-ease of less than 2 percent.
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€. MAPINE TURTLES

Marine turtles, from egg to adult, are closely tied to their therma!
enviromment. Efach reptilian species has a characteristic preferred tam-
perature range which is thought to be the range in which various phy-
siclogical processes function optimally. Turtle respense to temperature

determines in part their distribution, behavior, and biology.

MARINE TURTLES AT THE ST. LUCIE PLANT

Three species of marine turtles are known to nest aleong Hutchinson

Island, Florida, in the vicinity of the St. Lucie Power Plant: the

Atlantic loggerhead, Caretta caretta; the Atlantic green, Chelonia mydas;

anc the leatherback, Dermochelys coriacea (Gallagher et al., 1872; worth

. and Smith, 1976). The loggerhead turtie fs the most abundant species
with an estimated 2000 females producing about 4000 nests each year (ABI,

i 1980). Green turtles are uncommon (less than 25 nest per year) and nest
primarily on the southern half of the island (Gallagher et al., 1372;

Worth and Smith, 1976). Leatherback nesting is only occasional.

oredators, primarily raccoons, destroy up to 30 percent of yearly

" nest production e“forts (ABI, 1978). Although the highest nest densities
generally occur in the southern part of the island, predation is highest

! in the northern half of this island. Raccoon populations are apparently
highest in the northern half of the island where undisturbed upland hadi-

tats are abundant.




The nesting season bdegins with the arrival of loggerhead turiles,
generally during the first week of May, and contirues through August.
Nesting activity is typically highest during the tenth week of the season
and declines staadily thereafter. While most turtles produce conly one
nest per season, other turtles may return to the beach to Tay as many as
five consecutive clutches of eggs with a lapse of about 14 days Detween
nestings. On the average, about 120 eggs per nest incudate in the sand
for 65 days. The hatchlings then dig out and craw! toward the sea.

TEMPERATURE CONTROL MECHANISMS OF MARINE TURTLES

Reptiles can exert some limited physiological cor.rol over their
body temperatures by effecting changes fn: 1) tic radiative prozarties
of the skin, 2) ventilation and evaporation, 3) dlood flow, and 4)
metabolic rate (Bartholomew and Tucker, 1963). Turtles are capable of
2ltering blood flow to the periphery of the bdody in response to extreme
temperature changes (Spray and May, 1972). For example, vasocounstriction
occurs upon heating, resulting in a reduction of blocd flow in the skin

anc carapace [Weathers and white, 1371).

Many reptiles control Dbody temperature through pehavioral ther-
moregulation (Cowles and Bogert, 1944; Coidert et al., 1946; Bogert,

1959; Dawson, 1960,. ;navioral thermoreguiation mechanisms 1in sea

turtles inclyde habitat selection, basking, and dormancy.



EFFECTS OF TEMPERATURE ON MARINE TURTLES

The optimum body temperature range for marine turtles and the mecha-
nism by which they maintain *hese temperatures 1is not completely
understood. However, environmental temperature is known to affect many

aspects of marine turtle physiclogy and behavior.

Physiology

In a variety of reptiles, temperatures between 3C° and 40°C (86° and
104°F) produce high metabolic rates and allow greater activity than lower
temperatures (Cloudsley-Thompson, 1971). Heartbeat rates and oxygen con-
sumptian increase with increasing temperature (Hutton et al, 1960). An
increase of 10°C (18°F) in acclimated animals usually results in a
doubling of metabolic rate and oxygen consumption. As Dody temperatures
approach a critical maximum, the ability of blood hemoglooin to bind with
oxygen decreases. The oxygen-carrying capacity of reptiie dlood may de
reduced as much as 40 percent at the extremely high temperatures reptiles

encounter (Pough, 1376).

Egg-Laying Behavior

Seawater temperatures may influence the timing of nesting in marine
turtles (Worth and Smith, 1975). Unseasonably warm ocean temperatures at
Hutchinson [sland may have induced the 1375 nesting season to occur four
weeks earlie~ than in previous years. The influence of early nesting on

the population s unknown (ABI. 1°78).



Unseasonably coo! or warm ocean temperatures may also cause large
variations in nest production and in the periodicity of the renesting
behavior of adult female loggernheads (Caretra caretta). In South Africa,
Hughes (1372) found that when ocean temperatures were unusually low
(21.7°C, 71.1°F) fewer nests were procduced per season than when ocean

temperatures wers higher (24.3°C, 75.7°F).

£3g Development

Temperature has a dramatic effect on reptilian embryogenesis and
hatchlings. Embryonic metabolism increases with emperature, up to a
point; emdbryos thus develop much faster in warm enviromments than in coo!l
ones (Legler, 1960; Goode and Russell, 1968; Bustard and Greenham, 1363;
Sustard, 1969, 1971). The temperature range for optimal! development fs
relatively narrow. For Atlantic green turtles, Chelonia mydas, the
highest percentage of eggs hatched between 27° anc 32°C (Bustard and
Greenham (1968). Embryos of tropical reptilian species, however, are
less tolerant of variations from their thermal optimum than are temperate

forms (Licht and Moperly, 1965; Bustard and Greenham, 1968).

There is no reason to suspect that the therma, plume would aiter
subsurface sand temperatures in the areas where turtie eggs are

deposited.



Hatchling Behavior

Increased temperatures inhidit the nest emergence dehavior of green
turtle hatchlings (3ustard, 1967; Mrosovsky and Shettlewcrtn, 1368,
Mrosovsky, 1968). Phototaxis, essential to the sea-finding apiiity of
all marine turties, is also inhibiied in green turtle hatchlings at tem-
seratures between 28.3°C (33.3°F; Mrosovsky, 1968) ame 33.0°C (31°F;
Hendrickson, 1958). These are beneficfa! effects in that they pramcte
nocturnal emergence which reduces hatchling predation. The thermal
inflyences on hatchling behavior are therefore selective adaptations 20

the Srief terrestrial phase of the Tife history of marine turtles.

Physiological studies with green turtle hatchlings show an increase
in oxygen consumption rate as a function of temperature (McGinnis, 1868).
Young turtles would thus need to su-face for air more freguently as tem-

peratures increase.

MAL MAXIMA OF MARINE TURTLES

Critical thermal maximum (CTM) is definec as the temperature at
which locomotory activity becomes disorganized and the animal loses its
ability to escape from conditions that will promptly lead to its death”
(Cowles and Bogert, 1344). Lowest CTM's (39.0°C, 102.2°F) octur in
aquatic species of turtles such as the soft-sheiled turtles, Trionyx
ferox, while highest CTM's (43.9°C, 111°F) occur in terrestrial forms
such as the gopher turtle, Gopherus polvphem.s (Hutchinson et al., 1966).
These upper limits appear to conform tc the geographical ranges of the

species and the habitats in which tney resige. Agdaitionally, those
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turtles with large body mass have somewhat lower tolerances to tem-

peratyre extremes.

Thermal maxima in marine turtles (Cheloniidae and Dermocheiyidae)
may de sowewhat lower than in other Iower forms. Captive green and
leatherback turtles raised at the Miami Seaquarium during the summer of
1875 exnibited abnormal behavior when tank temperatures approached 27°C
(80.56°F). The turtles stopped eating and were found floating listliessly
on the surface. All individuals died when tank temperatures exceeded
29°C (84.2°F; personal communication, Ross Witham). No information on
the synergistic effects of temperature with other enviromental variables

is available.

Temperature tolerance indicated that 50 percent of loggerhead turtle
hatchlings cannot survive contimnuous exposure to temperatures fn excess
of 37.4°C (99.3°F; ABI, 1978). Swimming speed is reduced at temperatures
higner than 30°C (86°F) and phototaxis {s completely inhibited at tem-
seratures higher than 33°C (92°F; 0'Hara, 1980).

DLANT EFFECTS ON MARINE TURTLES

During plant operations that produce a 28°F AT, the combined area
enclosed by the 2.0°F above ambient isotherm from discharges of bdoth
Units 1 and 2 is approximately 405 acres (FPL, 1980). This area would
constitute a habitat where the thermal addition might influence the
swimming speed of hatchlings. At aTs of 30° and 32°F, the area of

influence would increase to no more than 644 acres. The reduction in
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swimming speed through the plume rea wou'ld be temporary Ddecause tested
hatchlings resumed normal swimming after leaving the region of therma!

elevation.

Hatchling phototaxis would be inhibited in the areas enclosed by a
32°F isotherm. This tamperature would be produced only during the 30°
and 32°F AT regimes associated with Unit 1. The rapid aissipation of
heat from the Unit 2 discharge prevents surface temperature from reaching
92°F, For the S5t. Lucie Plant, the 92°F isotherm encloses less than 2
acres. Depending on the plume configuraticn, this area may de 200 to 400
f2 wide. The number of turtle hatchlings that would encounter this band
of water would be extremely small. Hatchling turtles entering this
heated area would probably bde carried out of the area Dy the 1tischarge
currents. In addition, hatchling turtles are positively buoyant and thus

swim in surface waters where temperitures apparently do not reach 32°F.

§mv

Natyrally occurring, unseasonably warm ocean waters have Deen
related to the initiation of marine turtle nesting four weexks earlier
than normal. Although such an event is unlikely, warm water discharge
from the 5t. Lucie ?lant could possibly attract a few egg-laying females
toward the beaches adjacent to the plant. The ramifications of this
possidility for the well-being of these indfvicuals and their nests are

unknown.
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Reduced swimming speed by hatchlings is expected when they encsuntar
thermal regions over 30°C (86°F). Disorientation may occur in hatchlings
that encounter waters heated to 33°C (32°F). At 5t. Lucie, the areas
exposed to these tamperatyres s estimated at less than 2 acres during 2

worst-case (e.3., September operation of doth units) situation.

The high mobility of adult turtles will enable them %o avoig unfa-
vorable temperatures. Hatchling turtles exposed to temperatures over
33°C (92°F) would bDe stressed byt these hatchlings may bSe able to

reorient after leaving the exposure area.
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Fe NTHIC MACROINVERTEBRATES

INTROCUCTION

The benthic macroinvertabrate community fn the vicinity of the St.
Lucie Plant has three components: the offshore denthic community where
adult forms may be found, the of*shore mercplanktsnic invertedrate com-
munity where larval forms may be found (see Section H, “"Zooplankton®) and
the unique worm reef community (see Section G, "Worm Reef") found inshore
of the plant discharge. These camponents may be impacted by operation of
the power plant units either by direct contact with the thermal plume or
by entrainment of the pelagic larvaé through the plant. [t is anticie
pated that plume water temperatures are highest in September, thus

impacts on organisms are expectad %0 De greatest in that month.

Entrainnent via intake waters generally does not affect adults of
the offshore benthic community because the mouth of the intake structure
takes in water from midwater areas wrile adult benthic organisms are clo-
sely associated with bottom sediments. Heated efflyent is presently
discharged from Unft 1 via an offshore Y-port discharge structure.
Although the thermal plume rises quickly from this discharge, there is
some direct contact with benthic macroinvertebrates in the scoured area

near the structure.

Another discharge structure of the diffuser-type will be comstructed
to service the additional discharge water of Unit 2 No scouring is
expected from this type of discharge and the heated w. .er shouid rise
quickly to the surface.
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THERMAL EFFECTS ON BENTHIC MACROINVERTEBRATES

Various effects on benthic macroinvertebrate communities have Ddeen
teributed to power plant thermal effluents. These eoffects incluce
alterations in species diversity, biomass, species composition, density
of individuals, and species richness. Kolehmainen et al. (1974) found
that species composition and biomass in a Puerto Rican bay were unaf-
fected by temperatures below 34°C (93.2°F), but at temperatures bdetween
34° and 35°C (93.2° and 95.0°F) the number of species dropped abruptly.
Virnstein [1972) suggested that temperatures of 32° to 33°C (89.6° 2
91.4°F, .Jere restrictive to the benthic fauna in an area of Tampa 3ay,
Florida. Bader a . Roessler (1972) indicated an Optimum temperature
range of 25° to 28°C (78.8" to 82.4°F) for diversity of species and maxi-
m.m number of benthic organisms ’'n Biscayne Bay, Florida. They reported
&~ sercent exclusion of species at 30° to 34°C (86.0° to 93.2°) and
stated that “"temperatures above 32°C (89.6°F) are harmmfyl to marine life,
with few exceptions, 1if sustained over the natural tical cycles.”
Although these studies were condur®:d in relatively confined waters of
bays and estuaries, absolute temperatures of 32° to 34°C (86.56° 2

93.2°F) should be considerea limiting t2 marine benthic forms.

SLANT EFFECTS ON THE BENTHMIC COMMUNITY AT ST. LUCIE

Applied Biclogy, Inc., has conducted a survey of the Dbenthic
macroinvertebrate community at the six offshore stations near the St.
Lucie Plant since March 1976. Results indicate that the marine environ-
ment in the vicinity of th~ plant suprorts a rich and u.verse assemdiage

of benthic invertebrates. Oensitius at the six stations ranged fram 300
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indivicuals/m (392/ya2) in June 1976 to 24,150'md (31,588/ya3) in

September 1976. Shipek grid sampl.s taken in Septemter Of other years
occasionally demonst-ated hi her densities than those taken at other
months of the ye«=.

Monitoring conducted by ABI since March 1976 nas indicatac that
operation of 5t. Lucie Unit 1, has ha¢ minimal impact upon the offshore
benthic fauna (ABI, 1.'7, 1978, 1979, 1380). Although seasonal variation
fn community structure parameters was somet mes considerable, significant
differences attributable to plant operation were not observed Detween
test and control stations in any one year. Significant differences were
not observed between years of baseline mnitoring (1371-1873) or years of
intermittent (1976) or fuli-time operation (1977-1879). The discharge
temperature showed few correlations w'ih any seasonal community parametar
(variation ir demsity, diversity, equitapility, Ddiomass, or cammunity

structure) at any one station (ABI, 1978, 1979, 19°7).

winima! impact is made possidle by the limited exposure of the
benthic community o the thermal plume of Unit (. [n general, the plume
rises rapidly to tre surface and affects only the immeciate scour area
near the discharge jets of tne Y-port discharge. Oniy organisms in the
immediate scour area are affected Dy the higher temperatures. Altnough
the size of the plume will de increasec with two units in operation, the
diffuser-type discharge o0 be constructed for Unis 2 will not increase
the scour area. The plume will rise rapidly to the surface where it will

nave 1ittle effect on the benthos. In the event that a reduction in cire



zulating water flow rate occurs and higher ATs increase the discharge
temperature, trs lack of direct contact of the plume and the denthic com=

munity will negate any potential effec.s of the warmer discharge.

Ancther factor that contributes to minimal impact {s the pnysical
scation of the St. Lucie Plant. Hutchinson lsland lies near the Boun-
daries of the Carolinfan and Caribbean zoogeographical provinces (Briggs,
1970).  Although e invertedrate fauna can de consfdered primarily
Carolinian, organisms with both temperate and tropical affinities inhacit
the area during certain portions of the year. Warming temperatures
during the late spring and summer TONths appear to enadle organisms of
tropical origin to settle and survive fin the erea, with maximum fmmigra-
tion occurring around September When water temperatures are highest. The
tmmigration of tropical forms evidently surpasses the extinction of cold
water species because the number of individuals, mumber of  wa, and
diversity increase during this period. Biomass fs low, however, decause
of the smal) size of the newl!y metamorphosed individuals. When tem-
peratures begin to decline, many of the tropical species Jisappear, anc 2
decrease in the mumber of taxa anc density of organisms is ooserved.
Indivicuals of the remaining temperate species increase in size after

September anc thus Siomass increases.

SumaR Y
Under normal operating conditions, the Unit 1 impact on the denthic
community is limitad to the scour area where the heated jet of water

comes in contact with the substrate. The addition of a sacond unit with

Fad



a diffyser discharge pipe will increase the volume of heated water Mt
will not increase the size of the scour area of Unit 1. The deathic com-
mnity near the Unit 2 discharje is not expected to be impacted. Should
the temperatyre of the discharge be increased, tne therma! piume will
continue %0 rise quickly to the surface and will have minimal impact on

the benthic community.
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G. WORM REEF

INTRODUCT ION

The sabellariic polychaete Phragmatopoma lapidosa fs a colontal worm
that lives primarily in the intertidal zone. [ts colonies are composed
of thousands of sand tubes, each constructed by an individual worm. The
colonies expand %2 form extensive rock-like structures, which appear as

small reefs lying roughly parallel to the shore.

2. lipidosa is a tropical marine species whose known geographic
range 1is from Brazil to southern Florida ‘Hartman, 1344). jong the
eastern shore of Florica, worm reefs usually occur in fsolated patches
from Biscayne Bay to Cape Cavaveral (Kirtley, 1966). One worm reef,
known as Walton Rocks, {s ‘ocated approximately 1 mi south of the St.
Lucie Plant discharge. The nearest camparadle reefs are located at
Seminole Shores, about 12 mi south of the piant, and at Ft. Pierce

Inlet, about 3 mi to the north.

Worm reefs support & unique community, providing food, substrite,
and -nelter for organisms that otherwise could not exist in the high-
energy surf zone (Gore et al., 1978). A great wariety of fishn and
macroinvertetrates have been found on the reefs (Gilmore, 1977; ABI,
1977a, 1979a). Among the macroinvertebrates were some Jecapod crustacean
species that are apparently found almost exclusively in association with
P. lapidosa reefs (Gore et al., 1978). Environmental factors may affect
not only the worms of the reef but also the associated fauna of the reef

community.
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Pierce in Fedruary, August, and October 1374 [Eckeldarger, 15768].
tckelbarger (1976) found sabellariid larvae at si=.lar times of the year.
Samples were not collected in other months in that area. Polychaete lar-
vae (including pre-settling intermediate stages) have bdeen found
throughout the year in the plank?n near the St. Lucie Plant (ABI, 1977,
1978, 1979b, 1980). 2. lapicosa larvae were not distinguished from other
polychaete species in these studies; however, polychaete larvae were most
abundant in March (1977), April (1978), August (1975 anc 1876), anc

Octousr/Novemoer (1976 and 1977).

Observations made at Waltom Rocks indicated larval settlement of 2.
lapidosa occurred between October and January for three consecutive years
(ABI, 1977, 1979). In another study, settiements were gpted at «aiton
Rocks in March (Ecke'barger, 1976). Observations made during 28 menths
of study at Seminole Shores indicated larval settlement only in
September, Jecember, and May. It thus appears that 2. lapidosa has at
least three major spawning and settling periods on the east coast of
Florida: a spring (Fedbruary-April) spawn with settling in March/May, 2
late summer (August) spawn with settling in September, and an autumn
spawn [(October/November) with settiing in the autum or winter (1e@4,

December .

Secause 7. lapigosa and many of the invertebrates f-und in the worm
reef community spend their larval lives in the planktan community, they
are subject to movement by water currents. With precominant water move-

ment o the north in the St. Lucie ?lant area the larvae which settle at



Walson Rocks may be products of adults spawning south of Walton Rocks
(Worth and follinger, 1977). Likewise, larvae produced by aduits at
Waltan Rocks may be part of the recruitment for worm reef communities

north of the 5t. Lucie Plant.

TOLERA OF PHRAGMATOR LAP 1D0SA

In laboratory tests, Eckelbarger (1976) found that the optimum tem-
peratu-e range for development of 2. lapidosa larvae from fertilization
to 48 hours old is 24° to 26°C (75.2° to 78.8°F). At 29.5°C (8%.1°),
only 50 percent of the larvae developed during the 48-hour test pericd.
At 358°C (95°F), no embryonic development occurred. No informel.un is
available concerning thermal <3lerances of the later larval stoges, so
for purposes of this repors, 35°C (M°F) is considered to cause 100-per-
cent mortality.

Although no finformation is available concerning thermal tolerances
of adult P. lapidosa found in the worm rocks, Eckeicarger (1376)
suggested that naturally elevated temperatures mady have played a role in
the temporary destruction of the worm reef at Waiton Rocks in 1973. In
July and August of 1974, prior to operation of the St. Lucie 2lant, water
temperatures of 30°C (36°F) or higher were recordec at Waiton Rocks (Gore
et al., 1978). If Ecxeldarger's theory is substantiated, any themmal
addition from the 5t. Lucte Plant would accentuate the impact of

naturaily destructive temperatures.



Potential thermal effects on meroplanktonic larvae of the associated
worn reef fauna would bDe similar to those described in Section H,
*Zooplankton,” of this report. No information has been found concerning

thermal effects on adults of species associated with worm reefs.

PLANT EFFECTS ON WORM REEFS

The wort. ree: _Jmunity as a whole may Se affected by plant related
factors that affect P. lapicosa larvae, juveniles, and adults as we'l as
the planktonic larvae, juveniles, and adults of associated reef ‘.una.
The planktonic larval stages would be subject to entrainment through the
power plant and entraimment into the offshore plume. Juveniiss and
adults of tne reef community would be affected by onshore movement of the
thermal plume.@ During entrainment through the plant, larvae would de
subjected to thermal changes, mechanical damage, and cn ical inflyences.
However, because it is the most significant factor, this discussion focu-

.

ses only on thermal effects of plant operation on 2. 13pidosa.

Thermal £#fects on P, Japidosa Larvae

In determining plant effects, the worst-case result of 100-percent
mortality would occur for 2. lapidosa larvae exposed to water tem-
peratures of 35° or higher during plant passage or sffshore plume
entrainment. While there are no data on the distribution of 2. 1 :idos.
larvae in the water column, larvae are considersd herein to be equally
distributec in the water column. The percentage of the stancing crop of
2. lapidosa experiencing 100-percent mortality can be estimated by com-
paring the volume of water heated to 95°F or higher to the volume of the
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cooler receiving water body in the area of potential impact. The volumes
of water contai wu within the area of potential impact during static con=
ditions and @ ring 17 om/sec (.56 ft/sec! flow (dynamic) over a 24-nr
period have been calculated for Unit 1 or Unit 2, and Units 1 and 2 come
bined (Table G-l). For each of the potential operating modes, the ther-
mal effacts of entrainment are expressed as percentages basad on relative

water volumes for doth static and dynamic conditions (Table G-2).

Assuming a mean maximum ambient water tem,~rature of 85°F, al]
potential operating modes would result in 100-percent mortaiity of 2.
lapidosa larvae passing through the plant. These larvae represent
approximately 2.0 percent of the standing crop of 2. lapidosa larvae at a
aT of 26°F under static water conditions for one unit alone (Table G-2).
Only a small decrease in percentages for aTs of 30° and 32°F are noted
because of the reduced flow across the condensers. Less than . percent
would be affected under dynamic water conditions for all proposed aTs.
For Units 1 and 2 combined, these percentages shoul. be doudbled at each
particular temperature increase. Therefore, a2 maximum of & percent of
the standing crop would be expected to de entrained through both units
guring static current conditfons (aT of 26°F). A minimum of 1 percent
should be observed during dynmamic current conditions and reducec flow
rates. It should be noted that increases in temperature 2cross the con-
densers change the percentages only slightly while the current decreases

the impact stignificantly.



TABLE G-1
VOLUMES OF WATER HEATED TO >95°%

Volume of offshore

Volume of water water required to Total volume of water
Al across the entrained through dilute plant discharoe heated to
T A K f i
Unit 1 or Unit 2

26 2.8x100 13.7x106 16.5x100

o 28 2.8x108 15.0x108 17.8x100
B 30 2.6x106 15.2x106 17.8x106
32 2.5x100 15.2x100 17.7xi06

Unit 1 and Unit 2 canbined

26 5.6x100 21.4x100 33.0x106

28 5.6x100 29.9x106 35.5x106

30 5. 3x106 30.4x106 35. 7x100

2 5.0x106 30.4x100 5. 4x100
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TABLE G-2

PERCENTAGE OF THE AREA OF IMPACT POTENTIALLY UNDER STATIC AND DYNAMIC
CONDITIONS EXPOSED TO TEMPERATURES OF >95°F

Percentage by volume  Percentage by volume Total percentage by

entrained through entrained into volume elevated to
Al across the plant of fshore plume temperatures >95°F
condenser
___5°F) Static Dynamic Stetic Dynamic Static Vynamic
Unit 1 or Unit 2

26 2.0 2.6 9.5 2.9 11.5 3.5

28 2.0 0.6 10.4 3.2 12.4 3.8

30 1.8 0.6 10.5 3.2 12.3 3.8

a2 1.7 0.5 10.6 3.2 12.3 3.7

Unit 1 and Unit 2 Combined

26 3.9 1.2 19.0 5.8 22.9 1.0

28 3.9 1.2 20.8 6.4 24. 1.6

30 3.7 1.1 211 6.4 24.8 1.5

32 1.4 1.0 21.1 6.5 24.5 1.5




The volumes of offs'ore ambient water needed %o dilute the pglant
discharge to various isotherms, from the discharge temperature down €2
95°F, have been calculated for four condenser temperature increases
(Table A-l). For each operating mode, the total daily offshore volume
heated to temperatures of 35°F or higher is presented in Tanle G-l for

one unit and both units combined.

Considering one unit alone, during entrainment into the offshore
thermal plume, the percertage of the larval 2. 1apigosa standing crop
experiencing 100-percent mortality would increase only slightly from 8.5
percent at a condenser AT of 26°F to 10.6 percent at a condenser AT of
32°F uynder static conditions. lnder dynamic conditions, the percentaje
affected world be lower, approximately 2.9 percent ai 4 condenser a7 of
25°F and 3.2 percent for all other aTs. For Units 1 and 2 combined, per-
centage of mortality should range from 5.8 percent at 26°F to approxima=-

tely 21 percent at aTs of 30° and 32°F during static conditions.

The sum of percentages of larvae entrained through the (= ‘ts and
entrained into the offshore plume gives the total percentage of the
standing crop of P. lapidosa larvae which experience 100-percent mor-
tality resulting from exposure to the heated water. The total percentage
of mortality of 2. lapidosa larvae caiculated for one unit is & maximum
of approximately 12.4 percent at aTs of 28° and 30°F under static con-
ditions and 3.5 to 3.8 percent for all proposed condenser temperature
increases under dynamic water conditions. For Units 1 and 2 combined,

percentage of mortality ranges from 7.0 to 7.6 percent at all proposec






modes. Unit 2 is projected %0 ada no additional volume of water at or
above 5°F ogver ambient tc the surface piume; but ft is projectec to 2dad 2
considerable volume of 2°F aT. This would increase the size of the plume

sut would not De expected to increase the impact on Waltom Rocks.

1f the Sentember ambient temperature of 35°F 1s stressful (S50-per-
cent survival) to tie worm reef community, any thermal addgition (in bde
detrimental. Increasing the temperature across the condenser could cam-
pound the deleterious temperature effects. Alsp, although onshore
currents do not occur very freguently, they could have a deleterious
effect should they occur when P. lapidosa larvae or other larval forms

are settling onto the reef.

SUMMARY

Any environmental factors that affect the worm reef subsequently
affect the reef community as a whole. Considering the pradominantly
northern currents in the St. Lucie Plant area (Worth and Hollinger, 1377;
Envirosphere, 1978) adverse thermal effects on the walton Rocks reef or
on its meroplanktonic larvae might have some effect on reefs north of

that area.

Therma! aspects of power plant operation can directly affect the
worm reef community in three ways: 1) entraimment of planktonic larvae
through the plant, 2) entrainment of planktonic larvae into the offshore
plume, and 3) exposure of the reef to the thermal piume. In calculating

plant and offshore plume entrainment effects for September, only 95° or
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higher temperatures (i.e., those causing 10C-percent mortality of
2hragmatopoms lapicosa larvie) were consicered. Eckeldarger's (1576)
test: showing that 50 percent of the 2. lapidosa Tarvae did not develcp
at 35.1°F indicates that the actual percentages of the 2. lapidosa Tarval
standing crop affected could be greater.

Worm reef communities can usually survive naturally occurring
destructive forces by means of rapid repair of the reef by surviving
worms and by apparent year-round recruitment of reef fauna. Although one
of the settlement periods for P. lapidosa occurs in September, adverse
thermal effects on the worm reef occurring in that month might be of fset
by ~ecruitment in subsequent mnths. Indeed, most of the Tarval settle-
ments that haie contributed significantly to the reef structure during
the last four years (1976-1980) have occurred during winter months wnen

ambient water temperatures are less than maximum (ABI, 157%a .
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4. ZOOPLANKTON

INTRODUCTION

looplankters &re aquatic invertebrates that have limited mouility or
passively drifs wit: water currents. They serve as 3 major link in the
aquatic fooa chain and are the principal Jrganisms involved fn Diomass
and energy transfer from the phytoplankton o higher crganisms.
looplankters which are only temporarily found in the water column are
called meroplankters; these include larval stages in the life cycle of
senthic macroinvertebrates. Secause of their small size and limited
swimming apility, zooplankters are easily entrained through fntake struc-
sures of power plants and subjected to the effects of plant operation.
These effects include exposure to rapid temperature elevations as well as
mechanical ane chemical stresses. This section examines the effect of
elevated water temperature on the zooplankion communities at the 3t.
Lucie Plant. Zooplankton entrainment both through the plant and as part
of the dilution water entrained into the offshore thermal plume are con-

sidered in relation to the total region of potential impact.

TH FFECTS ON ZOOPLANKTON

Zooplankton mortality, as a resylt of power plant entraimment,
appears %o be site specific and Jepencent on the species and envirommen-
tal conditions. MHowever,K studfes indicate that 1) zooplankton mortality
rapidly increases at tamperatures higher than 95°F, 2) there is little
or no acclimation of organisms at 98.6°F, and 3) 100-percent mortal ity

of opulations occurs at 104° or nigher (Polgar et al., 1976; Marcy et
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al., 1978). For the purpose of evaluating impact, therefore, 104 was
designated as the lethal temperature for zooplankion, regardless of exdo-

sure duration.

DLANT EFFECTS ON ZOOPLANKTON

To evaluate the potential impact of the proposed increases in con-
denser temperature and the resyltin higher discharge temperatures,
values in Table A-l were used. Data to the 105°F isotherm were used for
z00plankton because of its close approximation o the designated lethal
temperature of 104°F, Values consicered in addition t0 those presanted
in the over-all introduction to this report include:

1. Assumotion of lGC-percent mortality for zooplankters passing

: through the plant;

2. Average September density = 4534 zooplankters/md (Taple Hel);

3. Average zooplankton biomass = 17 mg/me,

September zooplankton densities generally represent a seascnal deak
in the zooplankton populations fnllowing the gradual spring and summer
increase from relatively low winter levels. Iooplankton diomass and den-
sity were determined by averaging values fram surface and Ddottom collec-
tions mace at offshore Stations 1 through 5 in the month of September ‘or
the years 1976 through 197% (ABI, 1977, 1978, 1879, 1980). Although
zo0plankton exhibits spatial variations in the enviromment, 1t was

assumed for the purposes of this study that the averagec valuyes were

representative of a homogeneous water column.




Effects on Plant-Entrained Zooplankton

The quantity of zooplankton subjected to lethal temperatures was
caleylated for each of the condenser temperatures Dy multiplying the
average density and bfomass of zooplankiers Iy the volume of plant
discharge water. This quantity was then expressed as a percentage of the
total zooplankton aviilable in the potential impact area under either
static or dynamic conditions (Table H-l). The data discussed represent

the cumulative impact of the simultanecus operation of Jnits 1 and t

At an amoient water temperature of 35°F, entrained ooplankters
would de aposed to lethal temperatures of 104° or higher auring all
slant operating moces. A condenser AT of 26° or 28°F wou'd czause 2 3.8
percent reduction of the calculates total zooplanktion dens®ty and biomass
in the region of potential impact uncer static conditions and 4 1.2 pere
cent reduction under dynamic conditions (Table H-l). There would be 2
slight decresse in the percentage of zo0plankters killed at condenser 47s
of 30° and 32°F because of their reduced plant entraimment associated

with reduced flow.

ffects on Offshor lankson

Exposure to lethal temperatures continues offshore through the . b i d
isotherm. Because increases in condenser temperatures would requ’re more
affshore 4ilution to reduce the discharge temperature 0 toleradle
levels, the extent of impact associated with the dgilution water would

increase with increased temperatyre (Tables A-l and Hel)e
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The percentage of zooplanktan killed by offshore plume entrainment
increases with increased condenser temperature. At a condenser aT of 26°
anc 28°F, the mortality of z00plenkton under static conditions in the
area of potential impact would be 8.5 percent. At a aT of J2°F, the mor-
tality would increase %o 8.9 percent. Under dy~amic conditicns, the mor-
tality at 26° to 28°F aT would de 2.5 percent increasing to 2.7 percent
a* a aT of 32°F. A condenser AT from 28° to 32°F would increase offshore
zocolankton biomass luss from 20.7 x 107 mg/day %o 21.8 x 107 mgday,

respectively (Table Hel).

Tota! Entrainment £¢fect

Plant entrainment and offshore plume entraimment values were come
bined both to assess tota! zooplankton mortality caused by the varifous
projected plant operating modes and to evaluate their influence on the
region of potential impact. Ouring normal operation of both units at a
condenser 4T of 26° or 28°F, there would be a 12.4 percent reduction in
the total zooplankton population in the area of potential impact under
static conditions and a 3.8 percent reduction under dynamic conditions in
24 nours. The projectec data (Table A-1) indicate that the total volume
of water heated %o approximately 105° would increase siightly at come
denser aTs of 28° and 30°F and rscrease slightly at 32° aT. Thus, the
total number of zooplankters - . "¢ to lethal temperatures would De
approximately the same at condense=- aTs of 26°, 28°, 30° anc 32°%. For
these four operating modes, there woula be an average .2.4 percent reduc-
tion in th. total zcoplankion population under static conditions, a 1.8

percent reduction under dynamic conditions.
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The total entrainment results indicate that the increased stress
associated with the various operating modes proposed in Tadle A-l would
not increase the percentage of impacted zooplamkton (Taple Hel).
Condenser temperiture increases would generally be accompanied Dy reduced
“low through the plant, maintaining a nearly constant total amount of
discharge water plus atlution water heated above 105°F.,  Because of
patchy distribution of zooplankton, however, assessments Dasac on average
density figures may misrepresent the potentially serious ecological

implications of plant impact on specific components of the zooplankton.

An assessment of the effects of entratmment on zooplanktan into
thermally elevated plant discharge waters should evaluate the potential
impact on the two major components camprising the zooplankton:

1. Holoplankters, which comprise the greatest portion of the
zooplanktan, spend their entire 1ife cycles in the water column
and reproduce within an average of | tu 8 weeks;

2. Meroplankters, which comprise a much smaller portion of the
zooplankton, are only temporarily found in the plankton come
mnity and predominantly represent the larval stages of denthic
macroinvertenrates.

The effect of plant-related mortality on holoplankiers such as
copepods, appendicularians, and chaetognaths would prodadbly de limites
because depletion of the offshore population could be minimized Dy
recruitment and repopulation by unaffected adults from offshore
communities. However, the consequences of increased mortality of
meroplankton could be more serfous. Meroplankton larval stages incluce

the larvae of decapod crustaceans (shrimp and crabs), molluscs, echino-
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derms and polychaete larvae (possibly Phragmatopoms lapigosa, 2
sabel lariid polychaete that makes up the worm reefs). Because a major
sortion of nearshore meroplankton results fram the spawning of Benthic
organisms in the area, power plant entraimuent of these larvae cw'd
result in a decrease in abundance of recruitablc larvae in the waters

adjacent %o the power piant.

UMMAR ¥

This study considers three main points for evaluating thermmal
effects on zooplankton: 1) the passage of zooplankton through the plant,
2) the entrainment in the offshore discharge plume of planktanic forms
that had not passed through the plant, and 3) the combination of the two

sources of impact.

A 100-percent mortality was assumed for 200plankton passing through
the plant. For condenser ATs of 28°, 30°, and 32°F, the numder of
z00plankters passing through the plant would be the same as or less than
‘ne number at 26°F aT. The difference of 0.5 percent cor less murtality
between Jifferent plant operating modes under static (worst-case) con=

dgitions is considered negligible (Table H-l).

Zooplankters in the vicinfty of the oftshore discharge could decaome
entrained into the plume and subjected to temperatures elevated above
ambient. Secause the volume of water encompassed by the 105°F
(lethal=104°F) offshore isotherm increzses as the condenser temperature
increases, the number of zooplankters killed would Increase

proportionately.



However, based on the %otal (plant plus offsnore entrainment) volume
of watar elevated to lethal temperatures, zooplankton mortality at the
sotential condenser temperature increase would de essentially the same as
that at the 26°F aT.

The precicted increase of less than 1 percent in zooplankton mor-
tality should not significantly impact the holoplanktonic camponent
because of ryitment of members fram the open ocean. However, should 2
substantial rnumber of the meroplankton of nearshore denthic invertebrat: e
becamne affected, 2 portion of the potential recryitment %0 adult denthic
populations may be lost in the immediate vicinity of the plant. Because
of limited periods of larval production by many benthic species for
replacement of these planktanic larval stages, the consequent 1oss to the

ecosystem could have ramifications to other communities.
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THERMAL EFFECT. ON PMYTOPLANKTON

‘iving organisms have upper maximum tamperature limits above wnich
they cannot survive and reproduce. wWater temperatures of 30° o 33%
(86° <0 91.4°F) have been suggested as the range in which the upper ther-
ma! limits of mary organisms samould occur (Orost-Hansen, 1963).
Representative marine diatoms and other algjae subjected to elevated water
temperatures have been observed o exhibit no growtn at temperatures
higher than 102°F (Ukeles, 1961); tests on 1’ species of sait marsh
epip.ytic algae he.. shown that none were “able t0 survive and grow when
chronically exposed to temperatures greater than 39°C [100.2°F)" (Saks
and Lee, 1972). Survival of phytoplankton after exposure to potentially
letha! high water temperatures (higher than 103°F) has )jeen shown also to
be rela:d to the duration of exposure (Ukeles, 1961; Saks and Lee,
1972).

Phytoplankton species have previcusly been collected at St. Lucie in
September (AB!, 1977a, 1978, 1979, 1980); those species for which tem-
perature range information is known are listed in Tadble I-i. The upper
letha! temperitures for these species range from 34.2° to 98.6°F. Same
species observed in tropical areas exist at water temperatures close to
their upper lethal temperature and may not survive at the extreme upper
limit of naturally occurring water temperature ranges. Results of a pre-
liminary study at the St. Lucie Plant indicated a 3C percent phytoplank-
ton mortality after their passage through the plant at 2 water
temperature of 98.5°F., This study, coupled with an extensive literature
survay, enabled AB! to select 100°F as the most probable upper maximum

temperature limit for 3t. Lucie phytoplankton.
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DLANT EFFECTS ON PHYTOPLANKTON

Zssumptions an¢ Calculaticns
For the following discussion, some assumptions in addition to those
discussed in the overall introduction to this report were necessary t0
evalyate plant effects on phytoplankton populations:
1. 100-percent mortality of phytoplankton entrained through the
plant and into the offshore piume at 100° or higher water
temperature, regarcless of duration of exposure;

2. Average cell density = 1.3 x 106 cells/liter based on Septemter
1976 through 1979 data;

3. Average active chlorophyll-g = 1.86 mg/m3 bases on data derived
as in item 2, :tove;

4, Chlorophyli-a constituting an average of 1.5 percent of the dry
weight of organic matter (ash-free dry weignt) of the algzae
[APHA, 1976), wnich calculated to an average diomass of 0.12 8¢

g/m3 for the data in item 3, above.
fquations 1 and 2 were used to calculate the total phytoplankton
density (d) and biomass (e) available fn the region of potential impact

under static and dynamic conditions:

l..-ax¢cod (Equation 1)

2. bxcse (Squation 2)

The parameters a, b, ¢, 4, and e are defined in Taple [-2:

[-4



TABLE I-2

Yolume of water

availaple in Total phytoplankton

Average region of in region of

phytoplankton potential impact potential impac:

(a) (b) (¢) {dg) (e]
Current Jensity 8iomass Density Biomass
conditions (cells/liter) (g/m3) ‘m3 /day) {cells/day) (o/gav
static 1.3x206  0.12462  1.48x108 1.9x1017  1.8x107
aynamic 1.3x106  0.12462 4.71x108 6.1x1017  §.9x107

The numter and biomass of phytoplankters that would bde subjected to
Jethal temperatures were detarmined from average September density and
biomass values multipliec by the volumes of plant-entrained water anc
offshore plume-entrained water. The flow data for various condenser tem-
perature increases were consicersd for Unit 1 operation and for combined

Units 1 and 2 operaticn (Table [-3).

Assessment of Potential Impact

The normal condenser AT of 26°F is associated with a calculated phy-
toplankton mortality of 7.7 percent of the total phytoplankton in the
offsnore region of potential impact under static conditions and 2.3 per-
cent under dynamic conditions (Table I-2). For the combined operation of
Units 1 and 2, al1 oprojected values would essentially double.
Phytoplankton mortality during combined operation at a potential con-

denser AT of 28°F would increase to 17.0 percent under static
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subletna’ , water temperatures, other species may exhibit reduced survival
sotential, impaired photosynthetic capability or atypical growth ana

reproguction after such exposure.

SUMMARY

Assumptions made in this section allow for worst-case conditions.
Impact assessment calculations involving total neated water voiumes and
mean phytoplankton density data do not account for recruitment of phy-
toplankton from waters outside the area of potential impact. As
des” ~ibzu 1in the over-all introduction %c this report, increased con-
denser temperatures produce moderate increases in the total volume of
water heated to the assumed 100°F lethal temperature. Thermal impact on
the phytoplankton community is proportional to the total volume of water
heated above 100°F. The percentage reduction of phytoplankton at %on-
denser aTs of 28°, 30°, and 32°F would reflect proportionately mocerate
increases above that calculated for the condenser a7 of 26°F. Tne reduc-
tion in phytoplankton at the increased condenser temperatures would
remain small in comparison to the total available offshore pnhytoplankton.
Factors such as rapid turnover rates and the stapilizing influence of
offshore mixing should prevent the occurrence of any long-term or wide-

spread phytoplankton depletion.

For combined operation of Units 1 and 2 at a condenser AT of 26°F,
the predicted reductions 1n total phytoplankton and total biomass
available in the region of potential impact are 15.7 percent under static

conditions and 4.7 percent under dynamic conditions.  Under static



conditions, the maximum projected number of phytoplankton kil’'zd under

any of the potential operating modes is only 1.3 percent greater than

that at a AT of 256°F.

Local pnytoplankton depletion could occur under static conditionms;
however, a maximum projected mortality of 5.1 percent of the total phy-
toplankton available in the region of potential impact under dynamic
conditions should not cause large-scale changes in phytoplankton com-
munity structure in the offshore St. Lucie area. Structural contimuity
of the phyloplankton community would be maintained Dy rapic turnover
rates and the availapility of oceaniz waters for exchange and subsequent

stapilization of the community.

In general, the additional impact on the® phytoplankton community
resulting from increased condenser aTs of 28°, 30°, and 32° would be

small in relation to the projected impact at 25°F aT.
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J. MACROPHYTES

INTRODUCT ION

Two marine vegetation communities are located in the St. Lucte Plant
wea. One of these, the offshore benthic macrophyte community, will not
be discussed in this report decause the thermal plume is not expected %0
reach the offshore benthic area. Th: other community of concern in the
plant area is the diverse and weil-developed seaweed acsemdblage found
growing on the intertidal worm reefs (see Section G). These reefs,
called Walton Rocks, lie parallel to the beach soutn of the plant site in

the intertidal and sublittoral surf zone.

THERMAL EFFECTS ON AQUATIC PLANTS

Studies have shown that elevated water temperatures can adversely

affect aguatic plants (ABI, 1977). A1l algal species have 2 te erature
range in wnich they can survive and an even narrower range in which
optimum growth occurs. High temperature affects plants indirectly Dby
altering the environment and directly by interfering with cell
metabolism. The temperature at which these effects occur depends upon
the species, location, season, environmental factors, and physiological

state of the plant.

Extensive mortalities of algae and seagrasses occurred in Biscayne
3ay when temperatures near 3 thermal discharge reached 31.4°F an¢ higher.
Thermal tolerance limits between an upper limit ~iwge of 88° ana 91°F

were reported for the important green benthic macroalgae [(Sacer et al.,

J=1




1972); temperatures higher than 31°F were lethal to most of the alg.e and
seagrasses in the area (Thorhaug, 1574). A temperature range of 79° %o
82°F appeared optimum for maximum diversity and abundance (Roessler anc
Tabb, 1978). It is likely, therefore, tha marine algae at Hutchinson

Island would be killed at temperatures higher than 30°F.

PLANT EFFECTS ON WORM REEF VESETATION

During periods of onshore currents, the plant discharge therma!
plume may be carried over Walton Rocks. It 1s predicted that these
currents will prevai) approximately 10 percent of the time (Wworth and
Hollinger, 1977). With a condenser aT of 32°F, water temperatures at

Walton Rocks could reach 91°F.

Elevated temperatures on the worm reef would probably resylt in a
reducticn in vegetation spectes diversity and an increase in blue-green
algal species should the condition persist. Sustained high tamperatures
would probably eliminate the algal community on the worm reefl;
recolonization, however, would probably occur when ‘temperatures

decreased.

SUMMARYY

Condenser aTs of 30° or 32°F could produce water temperatures of 20°
or 91°F at Walton Rocks during periods of onshore currents. Temperatures
higher than 90°F would probadbly cause a die-back of the vegetation
growing on the worm reefs, but revegetat’on would occur once temperatures

decreased.

J=2
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT 2

Details of the Multiple Diffuser
(Modified Offshore Angled Diffuser

Design
EXHIBIT E




lume Characteristics

SIMMARY TABLE OF DIFFUSER CHARACTERISTICS

Original Alternating Diffuser

Modified Offshore Angled Diffuser

emperature Rise 2607 )0°!
ischarge Flow Rate 1145 cfs 880 to 1317 cfs»
Diffuser
Diffuser Centerline Cen Jet Axis

chematic of the
nermal discharge
et 177 F isothers

4.0,
Jet
Axis

Diffuser Ports 90°
to Centerlioe

terlioe
/6'.5' (Nearshore)
te
4.1' (offshore)
1.33°

Diffuser Ports 25°
to Zanterlive

srmal distance 12 ft (cone length 12 ft)

4.9 ft (nearshore port cone length 11.5ft
rom port to 170 P.* 7.4 ¢

t{offshore port cone length 17.3ft)
3

olume contained 1700 £27 for s700 £t for
ithin 17° F boundary 48 ports S8 ports
Diffuser Axis

Diffuser Axip of Syssetry

chematic of volume

sptained vithin the
S
7°F isotherm envelope

25° Jet Axts

48,000 £ed

olume contained
ithin 17 F isothers
nvelope of diffuser

Distance computed normal to centerline of discharge diffuser

Florida Power & Light Company
St. Lucie Plant Unit 2

Summary Table of ais
Diffuser Plume Characteristics

EXHIBIT F
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PROPOSED ST. LUCIE PLANT PREQPERATIONAL
AND OPERATIONAL BIOLOGICAL MONITORING PROGRAM

The ecological baseline study of Florida Power & Light Company's
(FPL) St. Lucie Unit No. 1 was designed and implemented by the staff of
the Florida Department of Natural Resources Marine Research Laboratory.
Five offshore sampling stations were established (Figure 1) and sampling
was conducted from July 1971 to August 1974. These resuits have been
reported as St. Lucie Plant baseline data prepared by the Florida
Department of Natural Resources (References 4-12). The last portions of
the data analyses and report preparation for this baseline study are
oresently being completed. Following the sampling for the baseline
study, the Environmental Technical Specifications (ETS) for the opera-
tional monitoring ogram, contained in the operating license for St.
Lucie Unit No. 1 i ,sed by the Nuclear Regqulatory Commission (NRC), were
written. These s, ecifications delineated the biotic communities to be
ctudied and stated that sampling was to be conducted at the same five
stations established for the baseline study. The objective of the opera-
tional monitoring study was to gather data for comparison with data

obtained during the baseline study.

In March 1976, sampling for the operational monitoring program w2s
begun by Applied Biology, Inc. (RB1). In addition to the five stations
established for the baseline study, a nearshore site south of the plant
was selected as a control station. This control station was located
distant from the plant and therefore away from possible influence from

warmiiter discharges. In accordance with the ETS, collections were mace
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to assess benthic organisms, plankton, nekton, macrophytes, water quality
and migratory sea turties. The results and analyses of these collections

have been reported annually (Ref. 1, 2, 3, 16).

The five off:shore stations were established by the Florida
Department of Natural Resources (FONR) before a comprehensive evaluation
of the offshore currents was available. More recently, water current
data (Ref. 14) have been obtained that indicates that if the stations
were relocated they could better evaluate the biological communities in
areas of potential plume impact. As shown in Figure 2, the predominant
surface currents, and subsequert plume orientation from the point of
discharge (Station 1), are to the north. Based on water current eval-
wation and the results of the biological monitoring program to date, FPL
bselieves that certain revisions to the program prescribed in the ETS
and/or NPDES Permit are appropriate. The program described herein
reflects these revisions and would be used by both St. Lucie Unit No. 1
(operational monitoring) and St. Lucie Unit No. 2 (preoperational and
operational monitering). It is proposed that the program continue Tor 2

years after 5t. Lucie Unit No. 2 is operational.

In the regulatory scheme established by the Federal wWater Pollution
Control Act of 1972 (FWPCA), 33 USCA 5 51251 et seg., the Environmental
Protection Agency (EPA) was g° n ‘irisdictior over all water quality
matters relating to non-radi:logicé liquid effluents. In its Yellow
Creek decision (ALAD-515), the tnC's Atomic Safety and Licensing Appeal

Board held that the 'C may not specify water quelity restrictions in
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excess »f those imposed by the EPA. On the basis of ALAB-515 and the

water quality effluent limitations and monitoring requirements contained .

in the National Pollutant Discharge Elimination System (NPDES) permit
issued by EPA pursuant to FWPCA for St. Lucie Unit No. 1, FPL has peti-
tioned the NRC for the deletion of thermal and chemical monitoring
requirements contained in the ETS for St. Lucie Unit 1. However, this
request to the NRC did not address the aquatic biological monitoring
requirements also contained in the St. Lucie Unit No. 1 ETS. To remove
this state of implicit dual regulation, FPL proposes to incorporate
sooropriate acuatic biological monitoring requirements into the NPDES
permit for St. Lucie Units 1 and 2 and to request their deletion from the
Unit i ETS. (The NRC operating license and accompanying ETS for St.
Lucie Unit No. 2 have not yet been issued.) The program described below

is herewith submitted to the EPA for that purpose.

1!, PROPCSED BIOLOGICAL MONITORING PROGRAM

Objective - To monitor the populations of sea turtles, nektonic and
benthic organisms of the Atlantic Ocean near the plant to determine the

extent that plant operations may be influencing the nearshore ecosystem.

Specification - The biological conditions shall be assessed 1) in
terms of abundance and composition of the marine biotic community and 2)
in terms of the relationship between physical properties of the waters
and the abundance and composition of the biological community.
Commnities descridbed below are to be evaliited to determine potential

alterations due to plant operation.




A. Benthic Organisms

Benthic organisms will be collected quarterly and inventoried as to ..

kind and abundance.

8. Nektoaic Organisms

samples will be collected by gill netting once per month during
April through September and twice per month during October through March.

vind and abundance of organisms present will be determined.

C. Water Quality

Analysis will be made at the surface at the same time as the nekton
sample collections and near the bottom at the same time 2as the benthic
sample collections. Parameters measured will be temperature, salinity,

dissolved oxygen and turbidity.

D. Migratory Sea Turtles

Sea turtle nesting surveys will be conducted biannually on the FPL
shoreline property and along selected contro! beaches. Sea turtles
entering the ‘ntake will be removed, tagged and released back into the

pcean on a cortinual basis.

E. Reporting kequirements

Results of the aquatic biological monitoring program shall be
reported in an Annual Non-Radinlogical fnvironmental Monitering Report to

be submitted to the EPA.



111, IMPLEMENTATION OF PROPOSED BIOLOGICAL MONITORING PROGRAM

A. Introduction

The monitoring program study design originated and was impl ented
in 1971 by the Florida Department of Natural Resources Marine Research
Laboratory. The sampling regime was based on the ecological information
available at the time. Sample locations were selected in relation t-
predicted plume direction, predicted plume areal extent (Ref. &) an” the
major macrohabitats known to exist off Hutchinson Island. Stations 1, 2
and 3 were located in the predicted thermal plume area, while &4 and 5
were established as north and south controls located in tLhe same

macrohabitat as Station 2 (Ref. 5).

Since 1972, extensive data on the biological communities near the
gt. tucie Plant have been obtained (Refs. 1-3, 6-12, 16). Additional
physical data have been gathered on winds (Ref. 13), currents (Ref. 12)

and the tnermal plume (Ref. 15).

These biological and physical studics indicate that effects of the
St. Lucie discharge are limited to surface areas near the point of
discharge, The proposed study is therefore designed to evaluate the

biological conditions in the near-field area of potential plume impact.

B. Benthic Organisms

To assess the potential that there are thermal effects on the
benthic commnity, quarterly saiples will be taken at control 5t2tion BC,

station Bl. and at a station (R2) to be located just north of “he thorma!



slume's warmest spot (Figure 3). Four or more replicates will be takan.
Seation 2 of the current program will be retained as Station Cl to help
integrate the modified program with the existing data. Station 5 of the
current program will be retained as Station B3 for at least one or two
years after Unit 2 goes on-line, to document the proba’.ility that there
is no effect of combined Units 1 and 2 discharge at this location.

Benthic sampling at other offshore staticns (3 and &) will be terminated.

The sampiing program will consist of nearshore gill netting. Two
sampling stations will be estadblished near the intake structure and three
in the discharze area (Figure 4). The discharge station samples will
arovide data on near, intermediate and distant effects of the plume on
figh distribution. Stations will be lncated in the therma! plume's warm-
est spot and asproximately 200 meters uro 450 moters from this warnest
spot. These stations will be sampied as follows: once per month during
April through September when the commercially important migratory species
are generaily not present offshore the St. Llucie Plant and twice per
month during October through March when these species are presant.

Station 2 (C1) will be retained to help integrate the date from the

modified program with the exisiting data.

D. ¥igratory Sea Turtles

Sea turtle nesting surveys will be conducted biannyally during cdd-
numbered years to monitor species, numbers and nesiing characteristics.

The nesting surveys #4111 be conducted during the sumrer n2sting seasan on

{53 ]
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the FPL shoreline property and along selected control beaches. Specifics
of the nesting surveys, such as sampling frequency ard the amount of
beach sampled, vary between study years and 3re estudlished following .

input from the appropriate state and federal agencies.

Sea turtle removal from the intake canal is conducted on a continual
0asis. The turtles are removed with nets from the canal, measured and
weigned, tagged and released back into the ocean. The utmost care 1S

taken $0 35 not to injure the animals.

£, water Quality

e — e ———

Samples for water guality anmalysis will be collected concurrently

with the binlogical samples.

IV. SIGHIFICANT CHANGES FROM THE ETS MONITORING PROGRAM

The ETS contain a orovision for modification of the program based
upon the data accumulated after two years of operation. The program pro-
posed in Section I above differs significantly from that orescribed in
the St. Luszie Unit No. 1 ETS in several respects. These changes and

their bases are described below.

A. Plarkton - The monthly collection of phytoplankton and zoop!ankton

has been deleted.

1



Justification

Interstation comparisons have shown that concentrations of
zounlankton, phytoplanktcn and chlorophy!l a generally have been higher
in the area of the Statisn 1 discharge than at the other siations,
suggesting some enhancement of plankton concentrations due to the thermal
input. It 1s unlikely that differences 1n plankton concentrations are
significant 1n the high energy, nearshore location under ccnsideration.

Continued plankton monitoring does not appear to be justified.

8. Nektonic Organisms = Collecting of samples by trawling and seining

has been deleted and 9111 net station locations have deen revised.

The ETS allowed collection of samples by “trawling, seining, or
ather suitable method". Trawling and beach seining are sampling tech-
niques that are highly selective for bottom dwelling and surf zone
dwelling forms. Ouring operational monitoring, neither of these com-
munities appeared to be influenced by the therma) discharge (Ref. 3).
3111 netting obtains samnles in the water column and 15 .9 effective
method for collecting sport and cormmercial fish species. The proposed
schedule emphasizes collections during the period of the year when migra-
tory species such as bluefish, Spanish mickere! and king mackerel are
near the St. Lucie Plant. Stations moved to the immediate plume ared
#i11 Better assess the influcnce of the thermal discharge on the mnve-

ments of fishes in the areya,
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C. ‘Magroghytes - The quarterly collection of macroscopic aquatic vege-

tation has been deleted.

Justification

The highest diversity of algae, 88 species, was collected during the
third year of the study. The number of species collected was lowent in
early spring and highest in summer and early fall. This seasonal ortter
was typical for subtropical marine vegetation. Diversity was higher near
shore because drift (unattached) algae were the predominate forms and

these were carried inshore by the prevailing winds and currents (Ref. 3).

Yegetation distribution and growth at all nearshore stations sure
veyed seems to be limited by 2 lack of approp ‘e substrate for vegeta-
tion attachment., Well-develooed macrophyte communities may occur on
isolated rock outcroppings, but the chances of the collecting dredge
encountering one of these outcroppings is remote. Because the attachad
macrophyte community is so limited, it is not considéred an important
food source or habitat for orjanisms living in the St. Lucie area.
Secause of the above, the sampling provides Yittle gseful data and there

is no need for fyurther monitoring of macrophytes.

D. Water 0uality - Collection of selected mutrionts has been deletod,

13



Justification
Data from the control station, located distant from the 5t. lucie
Plant, were comoared with results from station-specific water parameter
analyses. Data from the literature for marine waters of nearshore
coastal enrironments adjacent to the plant were also compared with the
sresent study. Data comparisons (Ref. 3) indicated:
a. Nearly all parameters measured varied significantly during dif-
ferent months of the year; and
5. There were no significant differences in parameters among sta-
tians or at different depths.
These results show that the operation of the St. Lucte Plant has no
significant effect on the selected nutrients 1in this study. Continued

nutrient analyses does not appear warranted.

Migratory Sea Turtles - Various reguirements relating to the effects

nf the discharge therma! plume and temperature stress, hatching and

rearing factors for migratory sea turtles have been deleted.

Justification

The requirements of the ETS have been satisfied. A report was pre-
pared (Ref. 2) and submitted to the NRC by FPL letter No. L-78-109, dated
30 March 1978, that described stuuies periomned to determine the effects
of the discharge thermal plume on turtle nesting patterns and turtle
hatchling swimming. Additionally, control studies on temperature stress,
hatching and rearing factors conducted using turtle eg3s from displaced

nosts we.e reported. The results of the studies of turtle hatchlings

14



show no eviderce that potential nearshore surface temperatures from the

plant will cause permanent impairment or mortality (Ref. 2).

F. Entrainment of Aquatic Organisms (ETS 4.1) - Various regquirements

relating to assessment of the effects on planktonic organisms of rassage

through the plant .ndensers have been deleted.

Justification

The results of the ichthyoplankton and zooplankton sampling have
peen presented in the Annual Non-Radiological Environmental Monitoring
Resorts for 1976, 1977, 1978 and 1979 (Ref. 1, 2, 3, 16).

These studies show that the inshore ocean waters near the 5t. Lucie
Plant are nct typical of a productive fish nursery area. Physical
characteristics needed in & rursery area are low or fluctuating
salinities, silt-sand-mud bottom, and extensive beds of rooted aquatic
vegetation. Chemically, the waters in the St. Lucie Plant area are homo-
gengous with little seasonal variations. Physically, the nearshore areas
are characterized by the presence of relatively constant salinities,
shall-hash sediments and the absence of significant macroohytic

grassbeds.

Important migratory spert and commercial fishes were not found to be
spawning 1in the area of the St. Lucte Plant. In general, low con-
centrations of fiun eggy. and larvie have been recorded 17 the intase
canal, which confirms that entrainment is not significant. Zooglankton

losses through entrainment arc not significant.

i5



Based on the above, the required Entrainment Studies need not be
included in the operatinnal monitoring program.

8
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ST. LUCIE UNIT NO. 2 BIOLOGICAL MONITORING PROGRAN, - OPERATIONAL PHASE

ADDITICNS.

The following additions to the Biological Monitoring Prigran sub-

mitted to EPA on 3 April 1980 are recommendea for the program to serve

St. Lucie Unit No. 2 in the operational mode.

A. Benthic orge isms. Specification - Two additional sampling sta-

tions will be added near the Unit No. 2 discharge. These
stations will be in close proximity to the discharge pipe with
one north and one south of the pipe. Stations will be sampled
quarterly with four or more replicates collected to assess the

taxonomic composition and abundanace.

Jusgification
The Unit No. 2 discharge pipe will extend 1875 feet further

sffshore than the Unit No. 1 pipe. There is a habitat and sedi-

ment change from beach terrace gray sand near shore (e.g. Unit

| discharge area) to a shell hash substrate in the area of Unit
2 discharge. The ongoing monitoring program has shown lnuas@
habitats to support somewhat different communities. These
4i¢ferent communities may react differently to 2 heatec

discharge.

Nekton, Specification - Two additional of fshore gill net sta-

tions will be established. One station will be in the middle of
the Unit No. 2 therma)l plume's warmest area and tne nther, the
control. about 200 meters upcurrent from this warmest ennt, The

stations will be sampled once per month durirg April through

20




September when the commercially important migratory species are
generally not present offshore the St. Lucie Plant and twice per

month during October through March when these species are

present.

Justification

The adult fish community in the discharge plume from Unit No. 2
should be examined to determine if attraction or exclusion 1is
occurring. The St. Lucie No. 2 discharge pipe will extend about
1875 feet past the Unit No. 1 point of discharge and the

discharged water may influence fish mc.ement in the area.

C. wWater Quality. Specificatisn - Physical parameters will be

measured at the same stations and frequency as the biological

samples.

Justification
Water guality determinations are made to support the biological

program and should be taken concurrently with biglogical

sampling.

This program will enabie an evaluation of the impact of the "'nit No.
2 discharge tc be made. The acdition of these stations and sa. N9
regimes takes into consideration the option of directing the plant

discharge ‘nrough the St. Luc‘e Umit %o. 2 diffuser pive if one unil 15

down.
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TABLL O
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0TS s
Dissclved Uxygen in ppa.

2Salxnity in ppt.

3 .
Total Residual Chlorine in pra.




" UNIT NO. 1
PARAME™ESS

et

§977 Month Ll

. JUTAKE DYSCHALTE REMARS
“ | po.t on r—r—c_____w___x_-r-:_u:‘ s
[
2 12 7 }
3 12 3
B 2 y
— 6 - 34
7 35.0
B8 €.} 35,2 ). 02
9 | .5 : ‘ l
10 ! 3" |
11 8.12 35.1 l
12 ™ 2
13 B
14 L
1S 1,11 3% .2 pPid Not CLinriaaye
16 6.9 .18 ? 35.0
17 14 (3
18 )
1% R.14 34.9
20 1.2 5.0 2
2) 1 [
22 = 02
23 6.6 2.] 6.6 35.1
. dilack in
25 11 37,2 02
26 £.1 34 .8
27 B.11 34,8
28 8.12 35.) 3
29 | - - - - - -
a0 = » - - . >
h 3 | - - - - - -
NOTES:

)Dissclvcd Oxygrn in ppm.
2 . -
Salinity in pot.

3 L . )
Total Recidual Chlerine in ppa.




CHIN Gk |} AMLTERS
TABLL 5 (€Oat.)
MALEE
3 1977 Month ‘
1 INTHEE DI CCHLRGE
i ons e - il — 71  REMARKS

Piszolved Oxyyen in vppm,

- :
Salinity in ppt

3 ¢
Total kesideal Chlorine in ppm.
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4.1
11.0
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L

b.el
~
i

g.10

+ 19

29
20
31

e,

sgon in O
101550!vc3 Oxygen in 7

NOTES:

zsalinx:y in ppt.

ppr.

¢ an

3Tota1 Resicdual Chlorin
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§7. lUClL PLAT UnHIT NO.
i e

CHEMICAL PARAMETERS
TAULL 5 (cont.)
. Month —
=
nISCHARGE )
| DAY -——ij—————;r"—-—-, REM:
| D. t ‘ 0.0 ~ALTRITY | T R.C. O
e — —
| 8.1% 34.0
g.21 4.3
s T

DJ)\IG\U\&WNH
»
P
-

[

10 ‘ 14

11 ¢ 2 ‘ 6.9 33.7

12 8.24 33.4

13 R )

14 3, ] hERE
15 8 33.5

16 8.] 33.9

17 ’ 8.1 33.3

18 2 8.l co: | 330 1
| 19 8.18 34.2

20 g.15 3.9

21 g.1¢€ 34

22 B.19 35.4
| 23 g4.12 34

24 8.12 34.2 0.0
9 6.05 F‘.Alﬂ 5.90 34.0

26 ai2 215
| 27 % 1.8

28 8.1 31,2

29 1 8.17 33.5

=0 8.15 13.5

3l #8.15 33.5
NOTES: 1

Dissolved Cxygen in pPim.

Salinity in ppt.
3

3 ; ‘
Total Residual Chlorine in ppa.




14 #.1] 34.9 0.03

15 r #.13 l 6.2 35.0

15 R.12 14

1927 1 4.7

18 l 35.0

19 ‘J 8.J 15.0

20 > ) 34,7
{1 21 /.11 34.6 0.03

.’"' 6.25 6.] 6.3 34.1

23 8.12 34.4

24 8.11 3.0

25 8,12 231.9

25 2. 1¢ 34.2

27 L_ 8.12 34.2

28 _ 8.0 33.9 0.035
| 29 £.10 £.2) 608 | 24

0 1 ) 15,

3l _ > . . . .

NOTES :
Dissclved COxygen in ppm.
-
Salinity in ppt.
%,

Total Residual Chlorine in ppna.




LUCIE
CHEMLIC!

TALLL

L
2

PLANT

PAINMETE!

(cont.

IMNTAKE

e el l kot
DISCH
—p———

0 e
o clc.l ! pH D.0. SALINIT | 7.R.E.
2 g. 20 4.0
3 33.9
4 4.1
5 3,23 33.9 | __0.03
¢ & L G, ) 3.2
7 3 3.0
8 2. 11 13,5
9 .14 7
10 11
11 8.1¢ 34.4
12 2 4.0 0.
13 O . | 5 311.0
J4 | ‘ 31.8_ |
15 2 13 35,0
.__]1" . ) ’ | 13 0
17 8,11 33.2
18 8.23 3l.
19 8.18 3.3 0.02
20 { B, 20 13.1
21 t.20 32.0 0.03
22 2 Y o
23 Q 1.0
24 20 31
25 B.1f 30.0
26 8,18 12.0 0. 04
27 6.2 8.16 6.2 32.0
] 28 w.14 11.5
29 8,20 30.5
0 8.20 31.1
3l 8.20 31.0

NOTES:

i
pDissolved Oxyacen

2Salinity in ppt.

in prm.

3Tozal residual Chlerine in ppa.




2 INTARE DISCHARGE
& e -
0.2 Pt 0.0.% |sarzure/] z.m.c.?
1 ) - o
2 49 .4 i
3 - ¢ i 3
4 ' i
5 i 29 ¢
€ [ | 0.0
7 21
8 l 1
)
9 ) 2

10 ¥4,
pg ‘ 3.8 ‘
N
- 14 &
13 .
14 7.1 3
15 g.17 12
16 £.1 32.4 0.6
17 ©.3 g.230 5.9 32.5%
18 8.2¢ 33.5

- § 43 7

17 33:%
1

21 R.1f 33.5
22 8.15 34.0

w

NN

4 1 8.13 6.0 4.0

2 8.12 13.6

26 &, 20 33.5 ke
2 £.1 336 |
28 8.13 35.0

29 H.1¢ 335 0.01

a0 8.186 34.0

31 &.10 £.18 &.00 33.0 0.02

———

1D.Lssolv;_ Oxygen in ppm.
2 .
Salinity in ppt.

3 " ; :
Total Fesidual Chlerinc in ppm.

P

Y



D.O.l

8,
27 5.]18 3.8 No Chlourination
28 6.8 8.16 6.2 33.9 (4
29 6.13 34.0
_29 8.15 34.0
3 - - - - - -
NOTES

lDi:solvcd oxygen in ppa.
2Salini:y in ppt.

3
Total Residual Chlorine in pgrm.

— ————
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. .
CHEMICAL
r

TABLLU (gont. )

PARNILTLRS

1977 MORLE e e e
DAY v';““‘“ DLt — REMARES
0, 0. |__nH p.0.  fsaLri ’.‘.r':.k.‘:
1 t, 14
2 B.11 4.2
-
3 8.15 31.4
4 19 ¥ 14.0
5 G.( 8,20 §.2 4.0 Q. i
6 g.1( 21,5
7 8.2¢ 3.2
8 0 33.4
- Y 33.5
10 #, 0F 33,1
11 14 13.0
12 8.10 3 33.1 0.01
13 8.1 33.2 |
14 g.14 33.2
1% g.1! 33.2
16 3.1 33
17 8.0¢ 33.1
18 6.0 §.12 G 33.2
19 8.12 33.2 o
20 8.15 33.1 0.02
._l\_a 8.106 33.0
22 a.12 13,5
23 " 13
24 _'! 1,14 32,0
25 ca | 515 5.8 12,3 0.0
26 g.10 32.90
27 f.20 32.5
28 £.20 32.0 2
)9 8.18 32.1
20 8.20 32.0
31 8.1 32.0

NOTES:
piesolved Oxyoen in pps.

2 \
Salinity in ppt.

3
Total hesidual chloringe in ppm.




CHEMLCAL PALKNILT
TABLE 5 (conl.)

ST. LUCLE PLANT ULIT

Month
INTAKE DIECHARCE
DAY T X REMARKS
D.0. 1 D.0. LI { 7. R.C
1 Ga 14 6.4 4,
!
2 8,12 34. 0,01
3 8,14 34.2
4 B.12 31.4
5 g.12 34.2
6 .1 14
7 R.15 4.4
B 0.0 0,13 6.2 34.2 6. Q)
G 8.10 34.¢
J0 B.1 34.0
11 8.10 34.0
12 .10 34.0
13 8.1 34.0
14 g.10 31.8
18 7.0 8.10 7.0 33.5
16 #.15% 35.0 U.04
17 T zr
18 6,14 35,2
19 8.16 35,5
20 8.12 35. 1
21 8.12 5.4
22 6. ¢ 8.12 6.25 35.5 0.02
23 8.13 35.3
24 g8.12 35.2
25 B.12 35.4
26 8.10 34.8
27 B.11 5.0
28 8.10 33.8
2 6.2 8.20 6.0 34.0 0.03
an 8.15 34.5
3l - - - - - -

ROTES:

1l)issclvcd Oxygen in ppm.
zs.ﬂinity in ppt.

)Total fosidual Chlorine in ppm.
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LCIL PLANT UNTW

CHEMLCAL PARAMITLRS

TABLL O

197 Month o2

DAY 1‘.] - " - g(;‘L;:!_ e REMARLS
D.0. tH D.0 SALINLIT] T.R.C

1 8.1 34. 5
2 g.05% 4.0
3 o’ 14,1
4 a,1c 34,1
S £.15 4.2
[ g.1 4.0
7 6.4 H.12 6.2 35.0 0.3
g g, 1 1
S ’" ‘
10 8.19 15,0
11 f.20 15,0
12 §.2% 155
13 ( B.25 G 34,5 0.04
4 4.2 U
15 a,20 15.0
16 f,20 5%, 0
17 8.721 35.0
18 8.20 35.2
19 8.10 34 ’
20 i 7.0 1%, 0
21 8.10 3." 0.04

_22__ 8.2 3.0
23 8.20 350
24 1,
25 #.2) 34.2
26 8.20 34.5
27 a,20 34.0 0.04
28 G.7 8,20 7.0 3%.0 2
29 8,20 35.0 X
30 8.20 35.0
31 7.05 34.5

NOTES:

pDissolved Oxygzen in ppm.

2Saluﬂ:y in ppt.

3
*total Pesidual Chlorine in ppm.
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$T. LUCIE PLANT WMNIT NO. 1
CHEMICAL PARAIETERS

TABLE C-1

Hoa th anuary 1978

- x:x:r:«x.: DISCHARGE R

2.0. o6 | 0.0, lsatzmrefl s.m.C.”
1 8.l | 30 1
2 8.1 15, 1
k) 8.2 14,0 |
¢ | 7.0 3.2 6.6 | 34.5 0.04 |
s 8.2 14,8
6 8.2 34.5
7 ") 35,0
3 8.2 15,2 |
) 8 34.8 |
1w | 7.0 | 8.2 6.8 | 34.8 0.04 |
n 8.2 14.0 | |
12 R.2 3.0 ' |
13 8.2 35,0 | |
14 8.2 4.5 |
15 8.2 34.0
16 8.2 35.0
17 6.9 Q9 £ = 18 0% |
i8 8.2 14.5
19 8.2 24,2
20 8.2 34.2 0,03
21 8.2 34.3
22 8.2 34.2
23 8.2 34.3
2 | 7.3 8,2 7.0 l3so 1o |
25 8.2 35.0 |
26 8.2 38.1
27 8.2 35.0
28 8.2 15,2 e ’
23 8.3 35.0
0 8.2 34.9
1 6.7 3.2 6.5 |35.9 3.03

lbxssalved Oxygen in zga.

2Salxn;:y in pot.




ST. LUCIE PLANT UNIT NO.

CHEMICAL PAPAIETERS

TABLE C-1

(CONT.

1

o
%

INTARE DISCHARGE

D.C. BN D.C. " IsaLInin a1
1 8.3 B 35.1 ]
2 8.3 34.9 l
3 8.3 34.9 |
4 8.3 35.0 |
s 8.3 35.0 ;
¢ 3.3 34.3
B T
i 6.9 8.2 £.6 4.6 0.01 '
8 8.2 34.0 i
- | 8.3 34.0 '
10 8.2 35.0 |
1 8.2 | 24.9 !
12 | 3¢.8 |
13 | 3s.2 |
14 6.8 6.6 | 34.8 0.0

Ly oo e o o

!

15 18,2 {

. 35.0 |

3.8 {

17 9.7 }
35.0

w

Lo

(o]
e

wm

21 5.6 6.1 34.8 | ££.01
22 34.%
4.

w
w
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w

s e
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w
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NOTZS:

1D*.ssc:lver: Oxygen in pp=.

Salinity in ppt.

31'3::.1. fesidual Chlorine in
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CHEMICAL PARAILZTERS

TABLE C~1 (CONT.)
Month prili 1978

NTAKE ISCFARGE -
e D‘;’l"‘“‘- ok | :.:iL sarinrefl e i
1 8.3 12 A I [ unit ofé
2 2 1 34.8 iIl.:-.e. Ne
3 8.2 35,0 SN
4 6.4 3.3 6.9 34.8 | ?.,,._e,
5 8.1 35.0 AF | Dumps.
[ 8.3 34.95 :o;etat;n:
7 8.2 35.0 !
8 8.3 14,8 i
9 8.3 35.0 | '
10 8.3 5.0 | :
n | 7.0 8.2 7.4 35.1 | l
12 8.3 3.8 | {
?3 8.3 54 b 1§ |
12 | 8.3 34.8 | |
;5 8.3 | |
16 8.3 35.1 |
17 | 8.3 35,0 | |
18 3.4 8.3 8.0 [35.. T |
13 8.3 35.3 | |
2; 8.3 3.0 | |
21 8.3 | 3.: | |
- 23 4.5 | |
2; g 2 | 34.1 | i
24 8.2 34.2 |
2 | 8.2 8.2 8.4 34.3 |

3.

24

——
w | @ o
LS}

4.

e
- |
o
L]

34,

IDLSSO‘.VCC Oxygen ia pg=.
2Salin;:y in ppt.

3 . -

Total Residual Chlorine in ZE&.
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LUCIE PLANT WNIT NO.

CHEMICAL PARNIETERS

TABLE C-1

(CONT.)

1

. May 1978
DAY I INTAKE DISCHARGE J REMARLS
5.0.% | pH 0.0.% lsacinref] z.r.c.”l
1 8.2 | 1s.0 init off
2 | 6.9 as | 6.3 35.0 el &
3 8.2 35.0C ':;r:-;a:;.—:
4 8.2 35.1 | wacer
5 8.1 35.3 l pume
3 8.2 35.0 'cce—::x:*
- 8.1 35.2 |
: : 5.2 35,0 1
P9 | 72 | i 6.5 ae |
i 10 | 8.2 34.9 !
0 | 8.2 35.0 | !
12 8. 2 35.0 Q |
13 8.2 35.0 | {
14 8.2 34.9
15 8.2 34.9
16 €.9 8.2 6.8 34.8
17 | 8.2 4.9 |
18 8.1 4.9
19 8.2 34.9
20 { 8.2 35.0
21 8.2 24,9 '
22 8.2 | 4.9
23 7€ g.2 1.5 35.0 l
24 8.2 34.8 |
25 8.2 34.8 {
26 | 8.2 34.8 |
8.2 34.9 ] ]
.0

28 8.2 35

29 K 8.2 | 35.1

w0 |_35.5 g.2 |6.5 | 350

3l | | 8.2 | | as; |

HOTES:

Dissolved Oxygen in pg=.

2SAIin;:y in ppt.

3

Tozal Resicdual

Chlorzine in spn,.
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91098 e UNIT Q. &
TR T T -
CHEMICAL PARAMETERS
3 ap—
CONT.)

DAY IN;‘ = DISCHARCE d s

D.0. o | p.0." l~~.mrefl z.8.C 4|
1 8.3 | 35.0 | [
2 8.3 [ 34.5 !
3 8.2 a3 | 8.0 | 34.24 0,01 |
4 3.2 34.8 | P
5 8.3 35.0 |
6 8.2 34.2
7 8.3 34.5
8 5.3 35.0 |
a 8.2 14.5 | !
10 6.2 8.2 5.7 34.0 | B vk
11 8.2 34.8 | | aus of sarvi-sh
12 8.2 35.0
12 8.2 | 350
14 5.2 | 34.9
15 8.2 | 34.9
16 8.1 35.0
17 5.3 8.1 5. ¢ 34.5 wry . rpaif) .
18 8.2 l 34.5 Qus o° sa~ s ~4
19 8.2 34.2 )
20 8.1 3. f |
21 8.2 g 0 '
22 8.1 34.0 I
23 8.1 34.8 | L
22 5.8 8.1 : - 34.0 | |
25 8.2 34.0 0.01
26 8.1 2 & o
27 8.2 34.8
28 8.2 34.0 ¢
29 i 8.1 12 3 ‘
0 8.1 34.2 |
1 5.8 8.2 5.5 34.5 | |

NOTE

Yakel

Dissolved Oxygen in
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ST. LUCIE PLANT

MUIT NO.

1

a CHEMICAL PARAIZTERS
TABLE C-1 (CONT.)
! Month December 1978
INTAKE DISCHARGE |
Cay 1 T ! g REMARES
3 c.0. e | o.o.* lsazzuref] 2.m.c.”
1 8.2 | 34.0}
! 2 8.2 34.5‘
3 8.2 34.5 |
! 4 5.2 34.3
S 8.2 34.5
6 6.0 8.2 6.4 35.5 ] 0.01
! i i 15,0
8§ { 8.2 5.2
E 3 8.2 35.0
10 8.2 35.0
g 11 8.1 4.5
12 | 8.0 gog § Fef 35,5 | 0-02
! 13 21 34.2
14 8.1 | 34.2
! 15 3.3 | 35.0 lo.02
15 | 3.2 | 3a4.8
! 17 | 3.2 35.0
18 | 8.2 34.2
1 | 6.8 | 8.2 6.8 | 34.7
! 20 | 8.2 34.0
21 8.2 34.0
; 22 8.2 31.8
23 8.2 | 34,0 Jo.03
! 24 5.2 33.9
25 8.2 34.5
! 26 8.2 34.0
27 | 6.5 8.2 6.4 33.9 f0.02
! 23 8.2 34.0 :
26 8.1 ' 34.5
! 20 8.2 | 34.4
31 8.1 | 34.0
! NOTES:
1D.’Lssc:\l.vcd Cxygen in pgn.
2s;‘...—..: in ppt.
! 3’:0' ' Residual Chlorine in pzn.
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=
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ST. LUCIE PLANT UNIT NO. 1
CIRCULATING WATER CHEMICAL PARAMETERS
TABLE C-1

Month & Year January 1980

INTAKE DISCHARGE REMARKS

: D.O.1 T.R.CL2
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31 8.2 0.02
NOTES:

Dissolved Oxygen in ppm.

2Total Residual Chlorine 1in ppn.




ST. LUCIE PLANT UNIT NO. 1
CIRCULATING WATER CHEMICAL PARAMETERS
TABLE C-1

Month & Year February 1980

INTAKE DISCHARGE

p.o.} p.0.* lrpre?

REMARKS
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31

NOTES:
Dissclved Oxygen in ppm.

zTotal Residual Chlorine in ppm.
C-5




ST. LUCIE PLANT UNIT NO. 1
CIRCULATING WATER CHCMICAL PARAMETERS

TABLE C-1
Month & Year March 1980
DAY INTAKE D;SCHAR?E REMARKS
D.O. pH D.O. IT.R.C.
1 8.1
i

2 .

3 8.1

4 6.9 8.1 7.1 2.01

5

6

7 .

B8 8.

9 8.1

10 8.1

11 6.2 8.1 5.6 0.01
12 8.2
13 8.2
14 8.

15 %

16 8.1

17 8.1 PLANT SHUTDOWN-~REFUELING
18 5.6 8.1 5.8 NO CHLORINATION
19 8. §
20 8. §
21 8 -~
22 8. i
23 8.1 "
24 8.1 5
25 7.9 8.2 7.5 )
26 8.2 )
27 8.2 .
28 8.2 -
29 8.2 :
30 3 .
31 8.2 2

NOTES:

Dissolved Oxygen

210&31 Residual Chlorine in ppm.

‘---..---II---l---I-------I-!-I.-I-I-!lﬂl.----!I-I--l

in ppm.

c-6
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ST. LUCIE PLANT UNIT NO. 1
CIRCULATING WATER CHEMICAL PARAMETERS
TABLE C-1

Month & Year April 1980

DAY INTAKE DISCHARGE REMARKS
D.O. ol p.o.t lz.r.c.?
1 8.2 [IPLANT SHUTDOWN=REFUELING ™
2 6.5 8.2 4.6 NO CHLORINATION
3 8.2 "
4 8.2 4
5 8.2 -
6 8.2 =
7 8.2 .
8 6.4 8.2 6.3 |
9 8.2 ¥
10 8.2 -
11 8.2 o
12 8.2 _
13 8.2 o
14 8.2 1
15 6.3 8.2 6.5 "
16 8.2 "
17 8.2 )
18 8.2 )
19 8.2 .
20 8.2 )
21 8.2 =
22 6.6 8.2 6.7 .
23 8.2 "
24 8.2 "
25 8.2 "
26 8.2 g
27 8.2 o
28 8.2 .
29 | 7.1 8.2 6.2 :
30 8.2
31
NOTES:

Dissclved Oxygen in ppm.
2Total Residual Chlorine in ppm.

c-7




ST. LUCIE PLANT UNIT NO. 1
CIRCULATING JATER CHEMICAL PARAMETERS
TABLE C-1

Month & Year May 1980

- nmutf oxscmmx:; - REMARKS
- P pH_ D.O, KRB
1 8.2 PLANT SHUTDOWN=REFUELING |
2 8.2 NC CHLORINATION
3 8.2 "
4 8.2 -
5 8.2 )
6 7.7 8.2 6.6 :
1 8.2
8 8.2
9 8.2 o
10 8.2
11 8.2
12 8.2
13 5.8 8.2 6.6
14 8.2
15 8.2
16 8.2
17 8.2
18 8.2
19 8.2
20 $.7 8.2 5.3
21 8.2 0.01
22 8.2
23 8.2
24 8.1
25 8.2
26 8.2
27 S 7 8.2 5.7
28 8.1 0.01
29 8.2
30 8.2
31 1 8.2
NOTES:

pissolved Oxygen in ppm.

2Tota1 Residual Chlorine in ppm.
c-8
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ST. LUCIE PLANT UNIT NO. 1
CIRCULATING WATER CHEMICAL PARAMETERS
TABLF C-1

Month & Year June 1980

s mnxf oxs&_mnci:; - —
0.0, Bl 0.0, 2.R.5.
1 8.2 4
2 8.2 '
3 5.4 8.2 5.4
4 8.2 0.01
g 8.2
- 8.2
: | 8.2
8 8.2
) 8.2
10 6.2 8,2 6.3
11 8.2
12 8.2 PLANT §/0: NO CHLORINATION
LY 8.2 )
14 8.2 )
15 8.2 §
16 8.2 =
17 5.8 8.2 6.1 i
18 8.2 .
19 8.2 3
20 8.2 .
21 8.2 )
22 8.2 .
23 8.2 "
24 6.0 8.2 6.0 "
25 8.3 a
26 8.3 e
27 8.3 2
28 8.3 ’ =
29 ! 8.3 .
30 | 8.2 .
1 |
NOTES:

pissoived Oxygen in ppm.
2T°tll Residual Chlorine in ppm.
c=9
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8T. LUCIE PLANT UNIT NO. 1
CIRCULATING Hhtﬁr CHEMICAL PARAMETERS

BLE C-1

Month & Year July 1980

DAY INTAKf DISCHAR?E - REMARKS
R.O. B RD.O. I .R.C.
1 5.3 8.3 5.4
2 8.2
3 8.2 0.01
A 8.3
5 8.3
6 8.2
B 8.2 0.01
g 6.0 8.3 6.2
9 B.2
10 8.2
M 8.2
12 8.2
13 8.2
14 8.2
15 5.6 8.2 5.8 0.01
16 8.7-~
17 8.2
18 8.2
19 8.2
20 §.3 0.01
21 8.3
22 6.0 8.2 6.4
* 123 8.2
24 8.2
25 8.2
2% 8.2
r27 8.2 0,01
28 6.4 8.2 6.6
29 8.2
30 g 2
31 8.2
NCGTES:

lbiololvcd Oxygen in ppm.

270:-1 Residual Chlorine in ppm.

c-10
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ST. LUCIE PLANT UNIT NO. 1
CIRCULATING WATER CHEMICAL PARAMETERS
TABLE C-1

Month & Year August 1980

pay (HEIAEE DISCHARCE - REMARKS
P pH D.C.° T £

LA 8.3

2 8.3 o

3 8.3 | 0,01

K 6.4 8.2 6.3

5 8.3

6 8.2

7 8.2

8 B.2

9 B.2

10 8.2

11 6.7 8.2 6.8

12 8.2 0.01
—i3 8.2

14 8.2

15 8.2

16 8.2

17 8.

18 8.2

19 | 8.0 8.2 8.5 0.01 L
20 8.2

21 8.3

22 8.3

23 8.3

24 8.2

25 8.2

26 6.5 8.2 6.1 0.01
27 8.2

28 8.2

29 .2

30 8.2

31 8.2
MOTES:

pissoived Oxygen in ppm.

zrotal

Residual Chloraine in prm.
Cc-11




§T. LUCIE PLANT UNIT NO. 1
CIRCULATING WATER CHEMICAL PARAMETERS
TABLE C-1

Month & Year _September 1980

OAY IN‘X’AKf oxscm\% : REMARKS
D.O. pH D.O. S0 -

1 ad

2 6.2 8.3 6.4

3 8.2 0.01
4 8.2

5 8.2

6 8.2

7 8.2

8 8.2 0.01
9 6.7 8.2 6.8

10 8.2

11 8.2

12 8.2

13 8.2

14 8.2

15 8.3 0.01
16 4.7 8.3 S$.2

17 8.3

18 8.3

19 8.2

20 8.2

21 8.2

22 8.2 0.01
23 $.3 8.2 3.6

24 8.2

25 8.2

26 8.2

27 8.2

28 8.2

29 8.3 _0.01
30 5.4 8.2 5.4

31

NOTES:

pDissolved Oxygen ia ppm.
2?0:.1 Residual Chlorine in ppm.

c-12



ST. LUCIE PLANT UNIT NO. 1
CIRCULATING WATER CHEMICAL PARAMETERS

TABLE C-1
Month & Year October 1980
DAY INTAKE DISCHAR?; p REMARKS
D.O . ~BH D.O. TR G
1 8.2 2
2 8.2
3 8.2
4 8.2
5 8.2
. 8.2
5 | 6.2 | 8.2 5.5 | 0.01 ]
8 8.2 .
9 8.2
10 8.2
11 8.2
12 8.2
13 8.2 0.01
14 5.8 8.2 . 5.6
15 8.2
16 8.2
17 8.2
18 8.2
19 8.2
20 8.2 0.01
21 5.9 8.3 8.7
22 8.4
21 8.3
24 8.3
25 8.2
26 8.2
27 8.3 o0l
28 8.2 | 5.6
29 8.3
30 ad
3l 8.3
NOTES:

pissolved Oxygen 11 ppm.

2?02.1 Residual Chlorine in ppm.

C-13
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ST. LUCIE PLANT UNIT NO, 1
CIRCULATING WATER CHEMICAL PARAMETERS
TABLE C-1

Month & Year yNovember 1980

pay (HEAKE DISCHARGE - REMARKS
P.O.° eH 2.0, , 34 -
1 8.3
2 8.3
3 8.3 0.01
4 8.3
5 6.3 8.1 6.2
6 8.3
7 8.3
8 8.3
9 8.3
10 8.3 0.01
H 8.3
12 6.1 8.3 6.4
13 8.3
| 14 8.3
13 8.2
16 8.2 o -
17 8.3
18 6.1 8.3 6.1 )
19 8.3 0.01
20 8.3
21 8.3
22 8.3
23 8.3
24 8.2 0.01
25 6.4 8.3 6.2
26 8.3
27 8.3
28 8.3
29 8.2
30 8.2
31
NOTES:

Dissolved Oxygen in ppm.
zrotal Residual Chlorine in ppm.

c-14
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ST. LUCIE PLANT UNIT NO. 1
CIRCULATING WATER CHEMICAL PARAMETERS
TABLE C-1

Month & Year December 1980

sl YL SPVRRS PV PV -
1 >
2 6.2 8.2 6.2 <0,01 i
3 5
Kl .2
5 2
6 8.3
7 8.2
8 8.2 €0.01
9 6.3 8.3 6.4
10 8.3
11 8.3
12 8.2
13 8.2
14 8.2
15 6.6 8.3 6.3 <0.01
16 8.3
¥ | 8.3
18 8.3
19 8.3
20 8.3
21 8.3
22 8.2 <0.01
23 5.6 8.2 743
24 8.2
25 8.2
26 8.1
27 8.2
28 8.2
29 8.2 <0.01
30 6.8 8.2 7.0
31 8.2
NCTES:

lbiiiolvtd Oxygen in ppm.

‘Potal Residual Chlorine in ppm.
C-15
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Su ket Ho. 50-335 ,g; <
PELGRANDUA FCR: 2rtset Puid, Mief
Operating Twertas Sranch &, 2R
FRO%: B.srze Lear, Miief
Cu.deenizntal Spacialists 2ranch, DSE
SUBCECT: Fror0SED CHUGGTS TO ENYISSNIERTAL TECHMICAL
SAYETETCATIONS {275) FCR ST, LUCIE (V&S 11812
P YO uRy SE Tutie
Sy ety 537 .CRES: (R34, 183
# 0ot UNAstR: P, Ericksen
R 1P SIATUS: Coontete
oA :‘.il 12, 1373, $12-ida P or énd Li N Corpany (#PLL) robeisied 2 fE:JﬁSi‘
0 " l:te art:in StEr ze3Vity o27aiis ents from the ‘;;: div 8 Ervirtnrsaty)
Teol fes) Talifissticas Tor SR, Yucle Gt 1,  THe Vizazgee's v11; J:<‘-”c:o
tion for Laleting thise vegquir, ints is that they gre c'nt.xn;c in the LF3IS

o % 58

Cn .o adoe 7,13 79. Region IV of the 0.5, favirennontal Feoteltien fgency
fee ~d for c:' :ut tanges to th: St, Lucie &F 7% persit prigesid by §VSL
sud v etsted A0 review, These preposad perdit chznzas ipvolve the saee
stoe~itans presused to B2 dalsted from tha E15. The proposcd ;.r-‘: changos
wauld result i Yesr resiricitve requircrants, Tha lfcanscs jrovilod E0X
~ith an exteriive envi.orrzntal 2ssessrent of mehing tha proposed clangaz,

Mol a¥ag o £ A'S reqasst, we have revd t ced the sssessrant which FPAL
5.+t 16 irh, A% he 13ve tice we revicuwed the porticns of the KPOIS parrmit
th sgnti’™ restrictfors siniler to thuse in the ETS, Ee Teund that we

27 a8 t3isitiing %9 the propiied changes to the permit, U3 found that

gacld ely o the OIS perit for 11nit?ng those pargnalers which 'h~
Tizgmsed retuiztal ts o8 deletsd from the £S5, On Trco-hes 8, 1978, we sent
2 YTetiar $o i C=fo®, Matar Er fergeicnt 2rzach of Ragion IV-EPA, iaferaing
Mim that L 72 oot ghiect to th# perdit rotificaticns «nd that wa intend to
#aly 3% 91 SIS pernit conditions for liziting those parasrizes to ba
de"2ted fro- our £7S. On Febrivry 13, 1282 the parait was v tificd in
BILorTenls . Tth the utility's request,

EXHIBIT L
-
-~ ons1130 ,:3'
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oo Mapch 8, 1529, we telephoned (PA-2agfon TV cnd heyp Tnoiceted that .y had
ry shjeciicns o cur relying on the WPDES porit. e, Juiifsre, dre c.iling
e water cuality farssttors 2% recuestied by the Yicurzes, A3 we will he
2tying on the L2015 parmit, ue have addaC to Seciisn €. £rdicin) Conditicr:, Bes
ro uiresznt Tor reporting of viotations end chirgos 1 Whe gerait. Ve Rics gluo
2d¢ed & requirz-ant for the reporting of unusual cvents.

Jremeee's a—endmant raguest &id oot adlress aater gality renitoring
s, Ve note that the ETS #guetic ienitoring rvequirr . nts are refavcag

the NP3TS serwit as the EPA resuired program, e plin %o discuss

T ¢ ‘,
w

e e e )
3

oy O

e "

X

W =l
T i B

nwfon
¢ msritaring with EPA ind the licensee to coordinets L2 transter ¢
Ceaituring foouireonts to the HPOES permit, ihen the resuire it te
en the LTS « taitidl feg ghogran s risoved, we #13Y L5in gbopletoly renise

“e ETS te valy za the LEDES pernit for speci Tylrg squstic ~cafigriag,

-

fe-Yosure 1 corising an tavifoncental (=pact fe=ppize) Tore the 1i7oncs grand= ant
tarloeure 2 rigins the sew rrgEs of the ETS widh rainel bar Jodineiing b
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AN THRACT AFTRATSAL
57 THE SPFICE OF “MCLEAR RTACINR A5THATIN
SUSPORTING ARINDMENT X0,  TO FACILITY LICINSE BD, 07287
FLOFIDA PoSER LD LISHT CONPANY el
ST, LUCIE NUCLEAR POLIR PLANT
DOSKET KD, §C-238

srareipdicn of “roposed Action

5 Yetter Jsica 2 02, 1638, sunslersnted Sy Yetier S2fed Toots S4r a, Y%,
oar and Lignt S0 gaay (the Moonare) re ae3ted an o 2 st totte
iy B Tegirge wetE) Tetefe¥ Srecifiusiions (£95) v 152, Lagls Wiglaar

¢ guslity

e

So.ae B of, URit 1, The licansce proposes to delete Cart.ls «2f
prastesianis frigm the ETS, - The Yi.ensee's Jusiification fur Zeleting these
rroufvercnis 15 that thay are contsgged in the HPBES pe~oit issued by k2

yadar the Clazn Wster Al 3m2 2ra vol

8.8, Tavirs crtal Proteclicn Agnucy

+
<

witkhin tha furtedicsion of the 'RLC,

In fepticter 12, 1673, fagien IV of the U.S. Covironmantal Srotagticza Agency

rarygsted 3% revies of cherges to the St. Lucie NPSES gerris srozosed by

"

Feif. Thize sriveead permit changes are for ths camé p.ritaztirs Troposed 19

se dzletnd Tooe the ETS, The licinice provided T7A with cn 3 tsriive

-
-

v

srireemantz? assessaait of maling the propesed changs,

Ih respandicg to IPA'L riiuest, the steff reviewcd ths apcoisment which FPIL
sert %o [P, A the sgro Sico, we revirwed the porticns of the NPDZS pernit whigh

cimrsin vret igsions £i%ilse o those in the ETS, e frind that & had ro




eSiections 16 the pripessd grarges tu the Favmit, p fogrd that we gouds Yy
g the #PLES perait for Vimitisg Umse parz=zlers which the Yicensee oy, #1253

to be delateu from the FIS, O fecoter 8, 1373, we tont a lstier to the O of,
Wator “nforio=znt Brinch of Resfon TV-EPA, inforring fim el we 0d rot o oit

sa t: puied b odi Ticalicng and Vol ve 20u?d raly o Lk e 0L § AR CLAE, Bk o
for 1i0itina these paroc ters o b daleted frea our ETS, Ba Pargh 8¢ 1832,
frn.n cfan Y fnfur-sd us 1%t gur propatal 4o ealy on the NEDIS JactiR fer
ty B Zatlated Trom/the 138 wis

O

veEgutation of the water quality juramators

toecificaily, the Vivemise proposes o delete Medting gor2ithons  For Sour At s
fn Sectiins 2.1.Y Fealmgn Sissharge Tecgaivature, 2.1.,2 ¥t Codenist
Ve SLrature Eisgt 2.2.1 Yigcicce, and 2,2.2 pi; Surveillinzz gprigeite in
erctions 31,61 Sincides, 3.0.A07 Moy Potedsy TVLAT pH, BVLALS Sisciliad
an end 3,145 Te-seratuce Wsage, In aédition, dufinitiing in D-cticn 1.4

sssoeiated wih tha sortions to Se roioved wiaid be o Taled,

Thig gapraize? reviews the resulis oF, and provides @ i for, Colpaing the
cozificaeiing cesrribed shove and for relying on the WRITS serrit for

teiviue oF tmp anoatic envic e gt in the viciafty of thz St. Lucie site

- . .

s Tere - o L oW - - o d

SR e A freysTe 2 [Pruiotef ALk
LI RO SIS ST SIS LAFL ARSI 4 2o s Syl b &
e ems@, . wy -t

| e el e

fresifigst o= 2.1,1 reauirves tRat the maaingg dischergs tomderdlisa shal? not

g0o8c% 11T Sm ghe Slastpcge 3ol The surfece leperstive within the Izce

_of niying is rat to to111¥r sise of 5.5°F ror 2 sanivio fonarEtun of, :3°F
s
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3% an Trstan’arcdus ~axiloum ot any pofats In saiiGion, Bor-A defoiling of 8 |
intzie Vs rVicasd s Diect to 2 mavi~uw rellisce terjerature 6F J20°F, erd condiyions

for circyloting walor system outuge, which would result in highor discrarys

segrdture:, are Uinited to M5%F, .
o1 _
R
etfitaticn 2.).2 Ywils the ticoaralure rise acioss the canierser undsr full

fuar epergtion Lo (H°F, xﬁgu mat L rents or ouleys Of Lhe Cfrlulating water

t Sy % on rapnrs, the tengpratire vise 38 YVimiled to 35°F fur n9 Seeatar 1%20
& 7.
& Eaur peNd, o1
The PES for 3rersiton of Uit e, 1 [2.08 13€3) £ =apfzid %0 srofectsd {otacy
relzted An. o tharsaY disrtorgs a8 SoVisas (po i)

wherfe cryanicss will 82 erentually Killed &y thersal shech as they :
sugh the egriamser, ¥ .ar, there apneers o Y0 v, 1ittle

of
iving 1T fo the wicinit ¥ of the Tnishe, so the §= 2¢% on L@ élo- i
seste i35 gepecied Lo be minor,
The ~3» 1707 ocein surface fo-gerziirg rise at the Atizntic Tezar ;
isgherze @111 be about 8°FE. Tne 3°F igottern shoild ctiar alaut '

grey =nd she ToF fsothors stcut 2050 acves, Thosg i:neratyuses
2y hiee sﬂ 2 Lhrgua effacts on the rating hebits of tartic; in

the s1u ¢ 7ont 274 on the aCtivite of furtls Batehlings & ey
Teave :&*ir L"'“ acsts, Effects on cther marine Ve ere 2 sact.d !
to be rintmgl, |

The trer-al (P=idtgtiong in the prernit, o5 roldified on Februses 18, 1329, are:

& “arinus Factaeia tomnretore for eor-al gpirvation of 11537 thd 1V77C Suring

. dnienente of the cleruliting =afor systen (CWS); 2 cafran condraser leijevs-

IT zegopt Zoripg -afotepeace 6F the WS ihen the terperaiure

o

ture JSise of

can 5> 3¢°F; znd, :ruient tisen iurfece-tlerpirature nat to excoed 2n

fascanterss. .z ~aai=um of 70°F,
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" 1ice see’s coria) 30t procidng th asscss~ant to 075 of the 123 i

might oteur #% 2he Bigher Elsthurge Vialts a1 Tzued ky the NTNLS perciteL - Tuix .
ceoprebensive report censicernd the ecoret cese” yityusics of dloz.e3ing the
hested witer during the vonth of Ssntarbeor, which is Sh¢ 7ot 2077 seth for

i Ligat satee terperstures and coinsides with the Mghcst Eirsy dersitipg IR

-

she sita vicinity, The impact of Lhe thermal dsghaes: wrs evilurted with the

prec et watar pndsr static dnd dynaanic earditdions, Thimoa) affacts 4ere

eveluitad on phytzotentton, 2ogplacitun, fchihyoplamkion, tinthic irartadrates,

fedustion ia physaptaanisa die to fncreorstd Szoanrstures sre pitinslas o U0

less thon 2.5% of the utal phytuplinkton in the region of olentiel §opact.

£

24, 04 faraziar rstes fa the oo Ll ceuld asdly cosprreale far this

‘ Taopterkton ~urtatity will facreise ot the "ighev dfsitorge torperstares Lut

i te 3ffset by 3 dacreaszd morlality frow Tor vatutags of watar

wi11 Targ?
Y pucped throosh tha plant, A maxinen offezt of & docrezse of V2ss than 1% in

- _ohep of zovalanktars wis preficted,
.- b

eniFi ) o0tk maVdeiter gntraingd La sy e a¥ariek eyt dagrovsg #t

dpiea# gus,tey renzz »ile PIrhor dincherge tenperatuces would incrcase the

E.

ge iy g petratrsd o the plune. It w2y projected that fugerts

oF whonpe yeriesturis would Lo offset By reduzed irpacts it Yower fioet.

i
-
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Lerthfc tnvertebeates would not be dfroctiy nfluirecd by the diechhe e . ater
§5 1% i FHracled towards the surfate and Jocs nol 1EpIng> on 1h¢ Lotlon faar
r 3

S -

the discrargn,

Theted it fhikee wil) Lo pricervity ffucied Ly the fhurs 2l plie by Laing

Ry e R —— -

grclded Jena an off3hory dred whers they would encountar fncraasid

Cooma o aburat, . Within the thevad) plu-p, total 2xclusicn of adult fishes Zus
Uy tharsal svoldince wil) proYally cozer from the polnt of gischarge 1o the
T Tautiers, and ne exctusten from fomparatures Yess than EutF, The Wl u

eotuee of woter whish ray W ¥ult fishes offshore of tha plert was

calenlated by the Tizinsen 13 be adbout €5 acre-ft, This vali-g of “rated

wator ¥ Yooe thaa 17 of that avatlable as Rebitat fur fiskes in the 3ils

Yioinity,

Marine Lurites sse the offstorr for Lrocding end the Beech for mesting. The

afult turtlns sre 1 0bde end con c2nily evoid the heated 7Y .2, Accnrding to

e E RN BTN SN

the ticomize, turtle hetchlingy heve dronetrated roduced sai-ving speeds at
water tisoritires over 88°F. 1f flurtle hetchlingys encounter ros’ed sress,
: they would c2iuce morsal swizding oflef sinding tolew the heciad sreas, N6 ‘

séverye eff3cts are artigipated.

—

In susary, the 5taff tonclules that the impacts from deletling the current ET5
thereal itz and relsing on ' thormal seguiremcats of the LPDES peraft are

peesptable for e flloiag reocrms: (1) The St. Lucie FES conservatively

e R s e

¢ preused thet 31 entraiesd orozafsemsy would be killed.  (2) Tho thermal driact
i AT
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6f th2 ertratv eny of shytoplirkton, pocpliaritin, and (20 rozlanktion was

sredicted to ve sigmiticant. (2) In gorara), Yow cerrontrziions of fetid 2xlir e

wire record -3 fn the intake tamal erehy confirning t3 FLI pratiction th:t :=3ls
pu-ters woslA bo satratred, (8) A Ciscussed sbove, thr felicasy in 2T #813
ciredt lous sater to be drgun inlo the plant, and shersly foame prosajems o1u'E

Su ersosed to the kigher AT,

Saeci fization 2.2.1 lirits the concentratfon of tota% ra:i %) ctloring &t the
erd of the Sisctarse canal to 0.1 ag/).  Chlcrine §s . iic ot "o g upul TP Curd
t¥an 2 hh.rs per cay. The DTS rermit requiretinte oo th dtastyrge of ¢nturine
are 12 ntical 1o those in ET5 2,2,1, The staff concludes Llot 18 eryirgs =rial
f=zect wi11 result from relidnce on the KPNLS pornil values a3 the chippirs

Heerprzos 1tived by the poridt Bre the sa#2 98 thesr al¥ramd Spthe BRS,

3

sefficatiza 2.2.2 linits the gt of the cooling watar in the gischarge cenzl

B
T
ot 4

p3t o b2 Yess then 6.0 ror greater than 2.0 ciandacd units, The KPDIS permil
esstricts to: ¥ of the meut-:lization basie discharge to th2 intele canal
e mat Yest f'1 £.0 risaderd Lnits, fu uprer Fimit i peceidzd, Honituring
s zaral =P 1576 has shown that the 27 of 4he gircpi iing

se: vargzs feie r tre 3P B.OD to 2 high of B.87s%, These Cita stow thel the

Ve

$% i3 quite sierla wvich is to s erpected for a sca woter systen which is

returalls aTh buffercd, Norial sce water has a pi ef approvieately 8.0,
1.vogam sievs faym 1,5 %2 2.3, At a pH of 2,0, the vast amunt of the CO3

soosent f5 sez apter giuc: ir bound forms, with post f it pozurcing as

A L e e L — - Ses
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Siegrtooatg f9m, S04 water centaining wesk acids, suth as cirdomic auid e

t6 & Yesser extert boric acid, har @ sirong buffuring aclicn compared «11%

" |
pure water, Thus the yddition of acid to the systom: !
1
€0; + 40 3 HpCB3 T H® » HLOT T W* ¢ CO%" |
ghifis the ghuilitrium 1o the left and the resulting carbonfe acid featzes %5 %
2 =21 extent so0 the pH recains relatively stable, l
l
The ciaf? concludes that Specificetion 2,2.2 Ywiting e o8 of tha cplirgilee 1
‘n thd discherge canul can b deteind, 3% #cids or Saves relzalid ¥ntle Uis odo ‘
wasld be ¢ivuled ~any tices By Sha flow of tho CWS, erd berzute e L Ftaulng ]
articn of the sea water will Belp %o neutratize rolesens of acid or hisaa, Tre :
' eotinetion of ditution and the bufTirirg action of far waler will 2ure trat |
rotranes of aetds e Lasns will mot affcct the biwtic cc munfly it e sils ?
AESRTLY: :
Sasfpspraetal Surveilance |
C-icification 2,141 raguires sonitoring of total residuel thiixlng in the :
sischarge c3nal on & wetkly schedule. Section 2.2.2 requirc? rsaitoring of
137 at the plant 2isctarge, houeser, Specificetion 3,1.A.T rezuifvos ronitaciog
in tte dischiege canel ‘o detconine the decay of chlorine in the camal, The |
icersee Nes riss.red razidual chlorine in the camal siecr 'arch 187672, ‘
Levels mags.r2d Szir rimged from 0,00 to 0,08 mg/l. A} sii.uremints hase F
- R I

-

peen below e 0.1 jimit of Spezification 31.4.1.
o | |




The LPOES pernit reguires 06

v

canal prior Lo discharge (o 1

>

ering of total ersidudl ¢t

*at, . n
nt . antic vogar, v

permit leve! of 0.1 g/ 2nd wunitoring «111 assure tE3L

from the discharge of chicrine

Spezificetion 3.1,2.2 roguires

- < a ¥ .0
Arsenic, vuromivm, Colper, ort

discharge ¢ s2ls 1o datect ény Masurevie

conducted by the licensee curing 1377 end 1978 has shown e

are within those dizcurizg in the 5t, Lo ! L

ronthly monitering of the "o

, Lead, Nicke) and Zing, in

%

{ncresse in thesn

g :
geectability with no measursdle fnirizses Cle

The ADLS parmit Zoes nut veguire routing monitering for -4

buced on the results of ihe licensee's wonitering, “he stef

reta) monitoring is ac Yoagor mecrssary @n¢ cin be Celelsd

: A - 4 »
gezpification VA 3 requlres

c¢eleted cn the tasis of that ir

sn L,V,R.4 requires
regke and Cischarge cantis to

o
s tep preis ras Szen dapleted

"
.
.
¥
»

|

ronitering for pH, Thig ¢

(e}
-

\
"
“

»
o

: |
v
Lol
L
o
o

3
~
.
~
it
.

servaiTlance of the Jdizioi.2

daterning wlgiher the co0iir

“w

of cxygen, Dissolvad cuyger

- - s s y Par
a4 foond to Se normelly within tie ce

h@ yEgr, -3 7325 pernit doss not require £9 ronitoring,

e
with Lhe P03
€15 S ariar H
-
. ~ ., ", .
Ivy TEIRIS TRV,
the intate and
- - - L ]
=etals, Semnling
els a3t or Sa2'ow
b ot - 3 m?
LR - - LR
tuy mptals. Ne.mvee
¥ coneludes thet he
Fnnen ._5‘-, E’S.
cification 1§
» sad ir
s P nd e
-4
g sxygen (D3 Tn the
s wdiér helng raturee
kas bagn conitcre”

s = tk: twp zara's have been found to B2 .ivy sipmilar throighout

The staff finds,

~L0 Urogran can ue Ccleted s plant grerition

swme concentrations fn the fntake cairal,
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Ssecificatian 3,1.A,6 requires tespariture menitiring in the inteke svd “Aiicvivge
cenals and in the offshore thernal plume by conlin.cus seifcuntsired thi i ge

graphs. In addition, the licensee was to conduct 2 study uting zerfal inlrergd

D I S e ST A

shotograghy to deranstrate compliance with the te-perature rise Timvtatisag

sutside the 2ene of mixing.

The licenses conducted the asrial infrared photogriphy study in 1377, Four
-
infrired flights were performed approxizately three months epart o reflact

seasonal cor fitions, CEack guarteor's flight was scheduled to cccur during Yow
snd high tide conditions. The resylts of tiree of the guirlirs $hcasd

coraliance with the £75 Yimt of 4°F terrerature rise gutside the €00 acre

mixing zone. The flight during the surTzr manths thowad that the E75 limit
of 1.5°F teoperetyre rise outside the 220-acre mixing zone wes cormplied with

Zuring the -onths Jume through Septevder. The licersze's study satisfied

the reguiresents of the overflight study and dencnstrated that compliznce with
she limitztions on temperature rise outside the mixing zone could be met, The
staff concludes that this section of Specification 3.1,A.6 fs coplete and can

be deletnd.

*sg NPOEY 2erzit reguires tanitoring at the .nlsle and éiscierge cengls for
czepliance with the sarnit temperature limitations, Sut dues not resuire
continuous monitoring of the ocean surface terporature. The pernit, touever,
cortains @ 1imit of 36.1°C for the instantaneous surfice rayimum 2t any point

‘n the ther=:! plume, Thz ;ermit does not incdicate how complfznce of the

surface Mizitation can be r2t. The staff finds thet the ETS requircments can

*
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frtal ~ation study, but rather providss for studles for e 5o of higher

csTarine gopcentratisns, Tho staff Firds that beocavse the chlorine disttary «
cancentrzlisn in the permit is the same @s that in the ET3 and thet iritiel
atta~ats by the Vicensee heve not thoaun effective Zofouling of tha 55 ot

Tiazr fnjectinn rates, the chiorine minizization prijrai can be g3tsted fr:;
sy £78, FHoapvar, the staff has edded to the ETS a requircrent tha' o'en

¢t anges are proposed to be cade tu the NPDES permit, tue %3C be rolified and
sha supporting justification for the proposed limitatione vaquirad by N

Seosubeittad to us. In this way, the staff can update the chicrime savirgns

Fansal i .2¢t analyses made in the St. tucie FOS.

oraluzfon ead Sesis for Negotive Ceclaretfon

-
e o - s

Cn *he tasis of the forageing analysis, ft s concluded that there will 52 no
envirgeients) frpact attributatle to Lhe pruposed action otter thae kes aleculy
Seon predicted and dosoribed in the Comvission's FES or Zeserilcd in this
grelysis for St. Lucie Nucleoar Powcr Station, Unit 1. Havirg cade this
conclusicn, the Commission has furthar concluded 1hat ap envircncoatsl §rgect
stetement for the proposed action need be prepared and thal 2 regelive

Zaclaration to this effect s eppropriate.
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= e




{

2,

3

e

Yol rend

Biats

ges=rt: of trorsased Water Topurature o the Marire Rici of the
t. Lucie Plant Arca. Applied 3idlegy, Inc, 106 po. February 1975,

e

Ernual Ceviransental Repurt Noo 2 For The Year 1477, Fliorify Powar ard

Light Corpeny, St. Luc o Plant Unit No. 1.

fenyal Non-2adiglogica) Manitoring Raport 1979, ¥alume 1 Atietie

wonitoring, Florids Pautr and Light Codeany,




B ’
2.0 | gy T it izhy
2.1 Therea?
<A N
2.3 Creded
Lot ¢ " L
» In cuntiferaticn of the previstors of the Cloas Weler 2% (33 UGS 1251, &5 ren.)
and in “ha dpczrest oF pvelding duplicaiion of eifurt, the conditione and
nanitorir g re siresunts rélpiad Lo watey quality and »guatic biota are
specificd ia tte Notitaal Pullutien Mizcharge Vit tium Systen {(4P0E8) Terstl
%o, FL-2"=279% fssurd Sy th- U.5. Envirenmontal Frotociion Aganey fur the ST,
Lucio P1oot %o, 1 to cischirye into % Atlantic O oo, The Rucizaw Raguletary
Pamiprien w 1) be el iem 29 the Bi :§ parnit liedtatien. for the protection
6f the o itic envi omin. Zut to non-radiolegical efMucats,
. g e

—

s



3.8 Bt tiorsl Copurresst's

The icencse $hall recurd any wcrurrs o of unysual or irpordint evints LAt
ol Ty coutd resuls K iy iooic zatal Frysct cage My ratetc? Lo station
potes timn, The fo¥lacfng ere teitatost Eagi tive Bird Topalliits aerisy S F Ra-

-
-
.

it e pnioal disce®t suthroaling sl plury encr or LIrts e
wh By the Erdisnerad Species fut of 1373 fish ¥ills dp L s¥ip wilinf4y

wrendie tpatel br fsivpaty disnhrgrs gt sastl weter g0 oF o fosl St

¥ of stz %

1%
.

Srould an wausua) or degartant chanls wrour, the 11 lanige $1,:17 dakan FEeiit

ravort 1o the LAC ir prceriim ™ will the pruvisices of (4?;h.':fﬂ £E.2.a




.3 Progzfing Linst Tarpits

Rgguir::sats

¥

The Vierrrea srall notify the S0C of accurctoces In LRich tha YTimste zesitite
in rolevant permiis end coetificatns dssacd by Quher Feoare?, Seste ond Toal
pgencien are cecoedal ond shigh ire roportalle to (he 350ty which ion ol the
pe -i“v w1 ‘ i

Thelizentee skal] zake @ report to the HRC fa ccrerdapsa wilh the proviziens
of Tt urtion 5.8.2.0.2 ¥n Uhe cvent that @ Timil spocilied im g petuant par¥s
or corliTivube (2tuad by avvihe s Folirel, Sirte.or Joud) o oy fe el
ffor e Mo, Vo WPPES Pontt end Jh 2OT Tk id b atfon ans pebe. per),

E
1 "-r ] % = : - ’
e e o d el B T
, - w
A ol | ‘ '

‘.w_._r







TABLE 1

§T. LUCIE UNIT 2
SUBSURFACE JET CHARACTERISTICS

Average D‘stance From Point
of Discharae to Peach 17°F.
Above Ambier. (ft)*

Discharge Discharge Stagnant Southward Northward
Flow (cfs) T . Rise (°F, Current Current
1317 30 6.1 8.2 S.2
1007 3 6.1 $:2 3.2
11%9 30 6.1 $.2 1

-
880 30 6.1 $.2 5.1

*Ambient ocean semperature = 87°F, Distance computed normal to
centerline of discharge diffuser.

TABLE 1
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