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January 28, 1982
L-82-33

0ffice of Nuclear Reactor Regulation .

Attention: Mr. Darrell G. Eisenhut, Director
Division of Licensing ;

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Dear Mr. Eisenhut:

Re: St. Lucie Unit 2
Docket No. 50-389
Environmental Report
Requests for Additional Information

Attached are Florida Power & Light Company (FPL) responses to NRC
staff requests for additional information which have been formally
submitted on the St. Lucie Unit 2 docket via your letter of January
18, 1982. These responses will be incorporated into the St. Lucie
Unit 2 Environmental Report in a future amendment.

Please note that the question numbers have been revised per a tele-
phone conversation with Mr. V. Nerses on January 21, 1982.

Very truly yours,

obert E. Uhrig
Vice President
Advanced Systems and Technology
REU/RAK/ah
Attachments

cc: J.P. 0'Reilly, Director, Region II (w/o attachments)
Harold F. Reis, Esquire (w/o attachments)
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RESPONSE TO NRC
REQUEST FOR ADDITIONAL INFORMATION
ON THE PROPOSED THIRD INTAKE PIPELINE

’ ‘ | FOR THE ST. LUCIE PLANT UNIT 2
v -

Question 291.11: The discussion of the difficulties experienced maintaining flows
introduces uncertainty as to what the actual cooling water flow
will be with two ﬁnits in service. With the new intake: in
service what will the flow be through each unit? Will this be
maintained by throttling back pumps? Apparently higher flows
could be employed. At what reduced flow and corresponding
elevated temperature rise will intake pipeline cleaning

procedures be initiated?

Response: The actual égoling water flow rate requirements will remain
cénspant for St. Lucie 1 and 2 assuming a design condenser
AT of 24°'F.' Intake canal water level will be drawn down‘
‘ slowly to offset the Increased pipe resistance in the ocean
J intake lines as a result of marine fouling. When the canal
level has been drawn down to‘the Jowest allowable limit ocean

intake pipe cleaning must be Initiated to preclude a reduction

in flow and a corresponding reduction in unit output.
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l Question 291.,12: Discuss recirculation of discharged water to the new intake

pipeline.

Response: The gepagation distance between the existing twin intake
pipelines and the plant discharge diffusers is approximately,
2300 feet. The addition of the third pipeline (located noxrth
of the ekisting Pipelines) will reduce the separation distance
by 100 feet which is only 4.35 pefcent of the original
separation distance. The follgwing discussion relates to
recirculation of discharged water to the new_intake pipeline
as well as the existiné pipelines.

(1) There would be no recirculation for either
individual or two unit operation under both
0 - stagnant and northward current conditions.
(2) Under a southward current condition, there
would be some possibility of recirculating
diséﬂarge water to all three intaké pipelinés up
to 30 percent of the time on an annual basis.
(3) For the worst case conditions the plant intake
water temperature rise due to recirculation
would be‘0.2°F and 1.2°F for one unit and two
unit opgration respectively. This is based on
the assumption that the new intake pipeline will
carry 1150 CFS and each of the two existing pipe-
lines will carry 525 CFS. The addition of a new

0< intake pipeline will not increase nor decrease
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flow volume used for plant operation. There-

fore recirculation potential for three intake
pipelines is expec;ed to be similar to that
for two intake pipelines.

(4) The temperature rises due to‘recirculation
éfe relatively small as compared to the daily
ambient temperature fluctuations of the ocean

watexr, which can range from 2° to 5° F.

Based on the above discussions it appears that the addition of a third intake: pipe-
line will not significantly reduce the separation distance between the intake and
discharge pipelines nor will it increase the flow volume used for plant operationi
Therefore, it is concluded that the recirculation potential for three intake pipelines

will not be significantly higher than, if not the same as, that for two intake pipelines.



0 Question 291.13:

-

Response:

Y L

Page 10 of the Circulating Water System Modification document
provides some flow velocities in the pipelines. Indicate if
these velocities are based on no pipe fouling or with fouling:
Explain why the maximum flow velocity would be reduced to 2/3's
of the twin pipeline flow velocity when the existing pipelines
are 12' in digmeter and the new pipeline is to be 16' in

i

diameter.

The maximum calculated flow velocity of 10.18 fps through the
two existing 12' dia intake pipelines corresponds tb the’

initial design requirement: supply a total flow of Q=2300 cfs

‘for 'two unit operation.

The maximum flow velocity of 6.8 fps through the proposed 16' dia
third intake pipeline was developeé for a calculated flow
distribution of Q=1360 cfs through the 16' pipe and Q=470 cfs
through each of the 121, pipes. This flow distribution results

from the following assumed friction factors: £=0.02.in.the

‘proposed pipe and £=0.07:in ithe existing pipes. (the increased

friction factor is a result of marine growth built up in the

pipes since the last pipe cleaning performed in 1980).




m Question 291.14:

.

Response:

Provide estimates of flow velocities at the entrance of each
velocity cap, each vertical pipe section of the velocity cap,
each intake pipeline, and the intake canal under one and two

unit operation and clean and fouled conditions.

The flow distribution through the three pipes varies with the

change in the friction factors as a result of marine fouling.

For the écheduled start of two unit operétion in June 1983
the friction factors are assumed to be £=0.07 for the 12 foot
pipes which were last cleaned in 1980 and f=b.02 for the

new 16 foot line (note: £=0.015 for a clean pipe, however, it
takes less than 2 months for the ﬁriction factor to increase

to £=0.02).

It is estimated that the pipes will be able to operate on a
7 to 8 year cleaning cycle with the flow velocities noted
in Table 1. Please note that the velocities in Table 1 are
for two units operation. Velocities for one operation are

1/2 the values shown.



’ TABLE 1

. e Velocity Cap Vert. Pipe Sect. | Pipe Flow Canal Flow
FrlctlggnFactor Flow Velocity Flow Velocity Velocity Velocity
- (FPS) (FPS) (FPs (EPS)
Year 12' 16" 12! 16' 12! 16' 12! 16"
1983 0.07 0.02 0.368 1.007 1.18 6.77 4.16 6.77 1.0+
1986 0.115 0.07 0.401 0.941 1.28 6.34 4.54 6.34 1.0+
) 1988 0.145 0.10 0.411 0.927 1.31 6.24 4.62 6.24 120+
1990 0.175 0.13 0.414 0.918 1.32 6.18 4.67 6.18 1.0+
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Question 291.15:

Response: I.

II.

Describe the procedures for removing a pipeline from service

and cleaning it.

For 16' diameter intake line:

A. Remove line from service by closing the 16' line sluice
gate.

B. Place stop-iogs into headwall

C. Insert cleaning machine into intake structure

D. Open sluice gate ’

E. Cleaning machine is hydraulically forced through the
ocean pipeline to effect cleaning.

F. Cleaning machine is removed, sluice gate closed,

stop logs removed.

VG. Line is placed into service by opening the sluice gate.

For 12' diameter intake line:
A. During a period of zero flow through either 12' diameter
line, the cleaning macﬁine is inserted into the pipeline

and a cover plate is then installdd on the headwall.

B. Cleaning machine is hydraulically’ forced" through’ the

ocean pipeline to effect cleaning.

. C. During a subsequent zero flow condition, the cover plate

and cleaning machine are removed and the line restored

to service.



G Question 291.16: Indicate whether cleaning of any of the ocean intake pipe-

= lines will be attempted during two unit operation or whether

cleaning be limited to outages.

Response: Normally, pipe cleaning will be scheduled during a unit
outage. However, cleaning of 16' intake pipe during two

unit opération may be performed if warranted.

3
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0 Question 291.17:

-

Response:

Indicate whether all three pipelines will be used at all
times or whether any pipeline will be blocked off during
periods of one unit operation or kept on standby for any

reasons.

Except for periods of cleaning, all three intakes pipelines

will be in service during one unit operation.



0 Question 291.18:

-

Response:

Verify that construction is still planned for February

through December 1982.

Indicate 1if applicable the period of time construction

activities will occur on a three shift per day basis.

Mobilization has commenced and construction activity is
presently scheduled for tﬁree shifts per day from

February through December 1982.



Question 291.19:

Response:

On page 13 of the Circulating Water System Modification document

a discussion of decreased turtle nesting due to initial intake
and discharge construction is presented. Provide the magnitude
of the decrease in turtle nesting due to recent construction of

the second discharge structure.

As ; test for 1981 construction effects (i.e. the second ais-
charge pipeline), the number of nests occurring at the Plant
Site (Area 4; Figure H~1l, Applied Biology, Inc., 1980) were
compared to the expected number predicted by a linear regression
model. These counts were within 14 percent of the estimate each
year except 1975 and 1981, when the counts dropped to 50 and 65
percent, respectively, of the estimate (Applied Biology, Inc.,
1982). The apparent cause of these discrepencies was the
construction of intake pipelines (1975) and discharge pipelines
(1975 and 1981) in the beach and nearshore environment. Con-
struction activity and lights on the construction pier at night,
as well as localized beach erosion south of the structures, reduced
nesting activigy in this area. Nesting is expected to return to
normal levels as was observed during yeérs following nearshore

construction in 1975.

References:

Applied Biology, Inc. 1980. Florida Power & Light Company, St.
Lucie Plant, annual non-radiological environmental monitoring
report 1979, AB-244. Applied Biology, Inc., Atlanta, Ga.

Applied Biology, Inc. 1982. Florida Power & Light Company, St.
Lucie Plant, annual non-radiological environmental monitoring
report 1981, AB-379. Applied Biology, Inc., Atlanta, Ga.



0 Question 291.20:

-

Response:

Is there any intention of using chemical procedures or
chemical coatings to control fouling in the new intake?

If so, give adequate detail for impact assessment.

FPL has no intention of using chemicals to control fouling

of the ocean intake pipelines.



Question 291.21:

‘ u

* Response:

Indicate the status of other Federal and State permit

actions related to the new intake. Where actions are
complete, provide copies of the permits or approvals
along with copies of any conditions or qualifications.

Provide copies of all environmental impact appraisals

and other environmental review documents prepared in

conjunction with the other permitting actions. Specifically,
provide copies of the comments of the USFWS and the NMFS

submitted to the Corps of Engineers on their permit.

FPL submitted a Dredge and Fill permit application to the
Corps:of Engineers on Novembe; 24, 1981. The Corps

Permit #81D-1679 was signed by FPL on December 31, 1981,
with stipulations for modification Eo the special conditions.
The Corps has agreéd that mangroves do not have to be
transplanted but instead FPL will plant seedlings. Because
the area to be used for mitigation will be used during
const;uction as a lay-down area, the Corps has agreed that
mangroves will be planted within one year of issuance of
the Dre&ge and Fill Per;it. The Corps expects to sign the
permit momentarily. No official comments were received

from National Marine Fisheries Service or the U.S. Fish and

Wildlife Service. The Corps informed FPL that both agencies

verbally advised the Corps that they had no comments.

FPL applied for a modification to the St. Lucie NPDES
Permit #FL0002208 on December 3, 1981 to include the third

intake pipe.



FPL petitioned the Florida Department of Environmental
Regulation to amend the St. Lucie 2 Cert%fication
#PA-24-02 on November 30, 1981 to include the construc-—
tion of the third intake pipe. At this time, the amend-

ment is expected t& be approved on January 26, 1982.

FPL applied for an easement with the Florida Department
of Natural Resources for the third intake pipe on
November 30, 1981. The easement #3177-56, will be granted

on January 13, 1982.
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0 November 30, 1981

Dr. Elton J. Gissendanner

Executive Director

Florida Department of Natural Resources
3900 Commonwealth Blvd.

Tallahassee, FL 32303

RE: APPLICATION FOR EASEMENT
ST. LUCIE POWER PLANT ~ ST. LUCIE COUNTY
THLRD INTAKE PIPELINE

Dear Dr. Gissendanner:

Enclosed please find an Easement Application for a subaqueous cooling
water pipeline extending approximately 1195 feet offshore from
Hutchinson Island into the Atlantic Occan. The foregoing application
and attachments are being submitted on behalf of Florida Power and
Light in reference to its St. Lucie Power Plant. These materials are
being submitted in an effort to obtain an Easement across sovereignty
lands of the State of Florida for public utility purposes, pursuant
to chapter 16Q-17.09 F.A.C. (Sovereignty Submerged Lands).

0 We request that you review the enclosures describing the Florida Power
and Light Company's proposed easement, and that you place this appli-
cation before the Board of Trustees of the Internal Improvement Trust
Fund at the earliest possible date. We have provided the pertinent
information regarding our proposal on the aforementioned application
and attachments for your convenience.

Respectfully submitted this 30th day of November 1981.

Sincerel

Barrow, Jr anager
Environmental Peymitting and Programs

WJIBjr/pc

Attachments: Easement Application
, Map of Survey - Project No. 225
Permit Appraisal - Biological Report
Circulating Water System Modification .

ce: Victoria Tschinkel - W/0 Attachments
Hamilton Oven - W/0 Attachments

" PEOPLE...SERVING PEOPLE



, .

. .
° £.0,BOX H291200A0 L 3312

RUZ
. ,

Py

FLORIDA POWER & LGHT COLIPALY
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November 30, 1981

Dr. Elton J. Gissendanner

Executive Director

Florida Department of Natural Resources
3900 Commonwealth Blvd.

Tallahassee, FL 32303

RE: APPLICATION FOR EASEMENT .
ST. LUCIE POWER PLANT - ST. LUCIE COUNTY
SUBAQUEOUS INTAKE PIPELINES

Dear Dr. Gissendanner:

Enclosed please f£ind an Easement Application for two existing and one
proposed intake pipeline extending approximately 1195 feet offshore
from Hutchinson Island into the Atlantic Ocean. The two existing in-
take lines were permitted by the Board of Trustees (TIIF) on March 22,
1972 (Permit No. 253.123(2) (b)-1101). The foregoing application at-
tachments are being submitted on behalf of Florida Power and Light Co.
in reference to its St. Lucie Power Plant. These materials are being
submitted in an effort to obtain an easement across sovereignty lands
of the State of Florida for public utility purposes, pursuant to Chap-
ter 16Q-17.09 F.A.C. (Sovereignty- Submerged Lands).

We request that you review the enclosures describing the Florida Power
and Light Company's proposed easement, and that you place this appli-
cation before the Board of Trustees of the Internal Improvement Trust
Fund at the earliest possible date. We have provided the pertinent in-
formation regarding our proposal on the aforementioned application and
attachments for your convenience.

Respectfully supmigted this 30th day of November, 1981.

Sincerel
’
Z//,fgéﬁiiycé{b/

w. Jo BarrOW, / .
Manager ‘
Environmental Permitting & Programs

WIBjr/os

Attachments: Easement Application
‘ * Map of Survey -~ Project No. 225
Permit Appraisal - Biological ‘Report
Circulating Water System Modification

cc: Victoria Tschinkel -~ w/o attachments
Hamilton Oven - w/o0 attachments
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"Seczion 16 Township

EASEMENT APPLICATICY

taszment Mo, Date

Please tyre or print. Fill in the blanks for all applicable information. If
information requested is not applicable, so indicate by placing N/A in the blank.

APPLICANT INTORMATION:

Name Florida Power & Light Company
Address P.. 0. Box 529100
Miami, FL ’ Zip Code 13190

Telephone Number: (305) 552-3564

Name of Agent W. J. Barrow, Jr.
Manager, Environmental Permitting & Programs
Address of agent 2250 Palm Beach Lakes Blvd.

West Palm Beach, FL
? Zin Code 33409

Telaphone Number: (305) 684~8500

2rorosed easemant will be used fox:

Public ttility - &X) Public Road Right-of-Way ( )

Privates Ctilicy ( ) Private Road Right-of-Way ( )
Other ( ) Explain: Electric Generating Faclity (Pawer Plant)

Ocean Intake Pipeling for plant cooling water.

LCCATICN:
-

36 _South ) Range 41; East

Councy St. Lucie’ city ° Ft. Pierce
ater body affected by activity: Atlantic Ocean

Project is in an aquatic preserva? Yes ( ) No (X))
I£ "ves", give preserve number: N/A .

List names and addresses of the riparian land owners of property on each side
o the project site. )
Krantz, Christ. & Mary Lou
North Boundary: Geo. & Mary Ann
<UU QOcean Tr, Apt. 1210
Jupiter, FL 33458

South Boundary: Sand Dollar Villas Dev. Co.
P, 0. Drawer 2315
Stuart, FL 33494 .

Describe the proposed aciivities in detail.

An ocean intake pipeline and channel extension to convey cooling water from

the Atlantic Ocean into the intake canal is proposed. The 1515 foot pipeline
has an inside diameter of 16 feet und extends 1195 faet offshore and is to be
burisd beneath the dunes and ocean bottom. The pipe terminates with a velocity
cap of precast reinforced concrete, supported on tremie concrete placed within

a sheetplling enclosure below the ocean bottom. Dredged materials include sands,
silts and clay. Backfill material will be dredged sands.

The channel extension projects about 100 feet into the east slope of the existing
intake canal.
* See supplemental sheet 1

~OVER~
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ris= all aoorovals or certification recuired for this activitvy:

—E e A e e im L, e e o g -

Issuing Type of ‘Identification Date of Date of
Agencyv ATDroval Nunber Avclication Azoroval
US NRC Construction Permit Docket 50-389 - May. 2, 1977
State of Florida Site Suitability PA-74-02 - June 10, 1975
Certiflcate: ! .o
U. S. CUE Dredge & Fil1 810-1679 11/23/81 Pending
Permit ' ' *

REMARKS: Any comment that you feel should be made in regards to this application.

See Supplemeatal Sheet 2,

o ar s ¢ e s et .

ST B g s e 2 e e b+ g i

ALl LISTS Or REQUIRED INFORMATION SHOULD BE ATTACHED TO THIS APPLICATION WHEN

THEZ APPLICATION IS SUSMITTED.

Date: December 30, 1981 Signature of Applicant:

’ W. J. Barrow, Ji.
' Manager
Environmental Permitting & Programs
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Noyember 25, 1981

Ms. Victoria Tschinkel, Secretary

Florida Department of Environmental Regulation
2600 Blair Stone Road

Tallahassee, FL 32301

RE: St. Lucie Power Plant Unit No. 2 - !
. Modification of Conditions of Certification ‘
No. PA-74-02 i

Dear Secretary Tschinkel:

We are submitting this letter to request that the Florida Department of En-
vironmental Regulation modify the conditions of the above~referenced certifi-
cation for the St. Lucie Power Plant Unit No. 2 pursuant to § 403.516(1),
Florida Statutes, and § 10 of the General Conditions of Certification. As
grounds for this requested modification, Florida Power & Light Company relies
upon the material and information contained in the enclosed Joint Application
Department of the Army/Florida Department of Environmental Regulation for
Activities in Waters of the State of Florida and attachments. We have pro-
vided the pertinent information regarding our proposal on the aforementioned
application and attachments for convenience, since these same forms are being
hand-delivered this date to the Department of Army/Corps of Engineers, Jackson-
ville District. A copy of the cover letter sent to the Corps has also been
attached.

. o
We request that you review the enclosures describing Florida Power and Light's
proposed modification, and that you amend and modify .the conditions of certifi-
cation accordingly.

Respectfully submitted this 30th day of November 1981.
Sincerely,

/

W. J¢ Barrow, Jr., nager

Environmental Permitting and Programs

WIBjr/pe

Enclosures: 1) Joint Application (2 pages)
2) Joint Application Supplement Sheet #1 (1 page)
3) Joint Application Supplement Sheet #2 (2 pages)
4) Joint Application Drawings (6 pages) :
5) Cover letter to Corps of Engineers' (l page)
6) Circulating Water System Modification (18 pages)
cc: Hamilton S. Oven

Copies of the foregoing letter and enclosures have been furnished to all
of the individuals and entities listed on the attached service list.

PEOPLE...SERVING PEOPLE
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FLORIDA POWER & LIGHT COMPANY

November 30, 1981

20 WHOM IT MAY CONCERN:

Attached for your information is an application to the Department of
Environmental Regulation for Modification of Conditions of Certifica-
tion No. PA-74-02 at Florida Power & Light Company's St. Lucie Power
Plant Unit No. 2. This notification is for the construction of a 16°
third intake pipe which is explained in detail by the attached documents.

Respectfully submitted this 30th’day of Novemker, 1981.
Sincerely,

///{Aw{wf'
W. J9 Barrow, Jr

Manager
Environmental Permitting & Programs “ .

- WIBjr/os

attachments

PEOPLE ... SERVING PEOPLE



- SERVICE SCHEDULE

Mr. Hamilton S. Oven

Administrator of Power Plant Siting

State of Florida Department of
Environmental Regulation

2600 Blair Stone Road

Tallahassee, Florida 32301

John C. Bottcher, Esq.

Deputy General Counsel

State of Florida Department of
Environmental Regulation

Office of General Counsel

2600 Blair Stone Road

Tallahassee, Florida 32301

Arthur Canaday, Esq.

General Counsel

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

Ms. Joan M. Heggen, Secretary

. Department of Veteran and.

Community Affairs
2571 Executive Center Circle East
Tallahassee, Florida 32301

C. Laurence Keesey, Esq.
Department of Veteran and
Community Affairs ,
2571 Executive Center Circle East
Tallahassee, Florida 32301

Mr. James Dean

Associate Planner

Power Plant Siting Program
Bureau of Veteran and

, Community Affairs

2571 Executive Center Circle East
Tallahassee, Florida 32301

Conservation Alliance of St. Lucie
. County

c/o Mrs. Margorie Silver Alder

304 St. Andrews Lane

Fort Pierce, Florida 33450

Martin County Conservation
Alliance

c/o Martin Harold Hodder, Esq.

1131 Northeast 86th Street

Miami, Florida 733138

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 32301

Citizens United Against Radioactive
Environment

c/o Harold H. Alder

304 St. Andrews Lane -

Fort Pierce, Florida 33450

Steve Walker, Esq.

South Florida Water Management
District :

Post Office Box V

West Palm Beach, "Florida 33402 ”

Sam Shannon, Esq.

Treasure Coast Regional Planning
Council )

Post Office Box 396

Stuart, Florida 33495

The Honorable Bob Graham
Governor

The Capitol

Tallahassee, Florida 32304

The Honorable George Firestone
Secretary of State

The Capitol

Tallahassee, Florida 32301

The Honorable Jim Smith
Attorney General

The Capitol

Tallahassee, Florida 32304

]
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The Honorable Gerald Lewis
Comptroller
The Capitol
Tallahassee, Florida 32301

The Honorable Bill Gunter
Treasurer

The Capitol

Tallahassee, Florida 32304

The Honorable Ralph D. Turlington .
Commissioner of Education
The Capitol

Tallahassee, Florida 32301

The Honorable Doyle E. Conner
Commissioner of Agriculture
The Capitol

Tallahassee, Florida 32301
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November 24, 1981

Mr.- John Adams, Chief

Regulatory Section

U. S. Department of the Army

Corps of Engineers

P. 0. Box 4970

Jacksonville, FL 32201 ‘ .

RE: APPLICATION FOR DREDGE AND FILL
ST. LUCIE POWER PLANT-ST. LUCIE COUNTY
THIRD INTAKE PIPELINE

*Dear Mr. Adams: .

Enclosed please find a Joint Application Department of the Army/Florida Department of
Environmental Regulation for Activities in Waters of the State of Florida and attach- _
ments. The foregoing application and attachments:are being submitted on behalf of
Florida Power and Light in reference to its St. Lucie Power Plant Unit No. 2. These
materials are being submitted in an effort to obtain a Department of Army Permit to
perform works in or affecting navigable waters of the United States and to discharge
dredged or fill material into waters of the United States. The foregoing activities
are being conducted in accordance with the provisions of the Florida Electrical Power
Plant Siting Act, 403.501 et seq., Florida Statutes, and therefore a modification of
the power plant's certification is required for this proposed activity but said modi-
fication procedures obviate the need for a separate Florida Department of Environmental
Regulation dredge and fill permit. We are also, this date, submitting a request to
the Secretary of the Florida Department of Environmental Regulation for modification
of the power plant certification, consistent with the ‘enclosed.

Thank you for your assistance and cooperation in this matter.

Very cruly yours,

- ,

D /
/ i /:M/{é/

w J. Barrow, Jr. )

Manager
Environmental Permitting & Programs

cc: Victoria Tschinkel, -«z&-{ T™hi f _5_3:1':7 {o}u .,j{

Secretary of Florida Dept. of Environmental Regulation
WIBjr/os

enclosures

PEOPLE ...SERVING PEOPLE
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JOINT APPLICATION
DEPARTMENT OF THE ARMY/FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
" FOR .
ACTIVITIES IN WATERS OF THE STATE OF FLORIDA

Refer 1o Instruction Pamphlst for explanation of numbered items and attachments required.

1 Application number (To be assigned) 2. Date 3. For official use only
24  Nov. 1981 =
Day Mo. Yr.

4. Name, address and zip code of zpplicant *
W. J. Barrow, Jr.s Manager
Environmental Permitting and Programs
Florida Power & Light Company
P.0. Box 529100
Miami, FL 33152

Talephor;e Number .305-684-8500

5. Name, address, zip code and title of applicant’s authorized agent for permit zpplication coordination
Mrs..Elsa A. Bishop
Associate Environmental Coordinator
Environmental Permitting and- Programs

Florida Power & Light Company
P. 0. Box 529100

Miami, FL 33152 .
Telephone Number 305-684-8500

6. Describa the proposed activity, its purpose and intended use, including 2 cescription of the type of structures, if any, _
to be erected on fills, or pipe or floatsupported platforms, 2nd the type, comgosition and quantity of materisls to be

. discharged or dumped and means of conveyance,”

the ‘%‘ég%ﬁ%‘{cwéé‘éﬁ pipgling gnd.ghonnel,extension £Q conyey§991ins,yater, Srom,

is 1 t inside diameter extends 1195 ft offshore and is buried beneat ghe

dunes and ocean bottom. The pipe terminates into a velocity cap, a precast

reinforced concrete structure, supported on tremie concrete, placed within a

a'sheetpiling enclosure below the ocean bottom. Dredged solls will be sands,

silts and clay. Backfill will be dredged sands. )

The channel extension projects about 100 ft into the east ~
ing intake canal. P s i BlitaBiohfedt the exist
Volume of Material: * cY cY cY - cY
* Watervard of Landward of Waterward of Landward of
gﬁgeﬁugplement O.HVI. or MHMW, O.HW. or M.HW. O.HW. or MHW. O.HW. or MKW,

7. Proposed use .
Private [ ] Public [ } Commercial K Other { 1 (Explain in remarks)

8. Name and address including zip code of adjoining property owners whose property atso adjoins the waterway,

North Boundary: Barnett Winston, 720 Gilmore St., Jacksonville, Florida 32204

South Boundary: John R Mayer & Elizabeth M Johnston
P 0 Box 617, Jensen Beach Florida

9. Location where proposed activity exists of will ccour

Street address N/% , . On1 1 ' . -~
Longitude N 80014 Latitude W 27721 (1t known)
Sec. 16 Twp. T 36 S Rge. R _41E '
Florida " St Lucle ‘Bt Plerce
State County In City or Town Near City or Town
10, Name of waterway at location of the activity Atlantic Ocean S
SAJ 'FORM 983 i C e
21 Jul 77 2
. P ve " gepwe - ’l‘ s
\ .

., v
U S Y Y

r‘
SV cemute Bl
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Date sctivity is pronosed to commence Feb. 1982
Date activity is expected to be completed Feb. 1983

ther certify that | possess the authority to undgnt ¢ proposed acmmes/
. Flofﬁf:zféw/; nd Light Compasy

12. Is any portion of the activity for which suthorization is sought now complets? Yas [ ] No [Y

It answar is “'Yes” give ressons in the remarks section. Month and year the activity was completed
. Indicate the existing work on the drawings.

13. List all approvals or cectificztions required by other Federal interstate, state or local agencies for any structures, con:
struction, discharges, deposits or other activities described in this application, including whether the project is 3 De-
velopment of Regional impact,
lssiing Agancy Type of Approval ldentification No, Date of Apblicatiqn Date of Approval
US NRC Construction Permit Docket 50-389 - May 2, 1977
State of Florida  Site Suitability PA~74-02 - June 10, 1975

Certificate
Fla DNR Easerment No .
14. Has any agency denied approval for the activity described herein or for any activity directly related to the activity de-
sctibed herein?
Yes [} No [4 (if “Yes” explain in remarks)
15. Remarks (see Instruction Pamphlet for additional information required for certain activities)
See supplémental sheets entitled "Item 15 Rémarks" )
16. Application is hereby made for @ permit or permits to authorize the activities described herein, | agres to provide any

additional information/Jata that may be necessary to provide rezsonable assurance or evidence to show that the pro-
posed project will comply with the applicable State Water Quality Standards or other environmental protcct on stan-
dards both during construction and aher the prolect is completed, | also agree to provide entry to the project site for
inspectors from the environmental protection agencies for‘the purposc of making preliminary analyses of the site and
monitoring permitted works, if permit is granted, f certify that | am familiar with the information contsined in this
spplication, and that to the best of my knowledge and belief such informatioryis true, complete, and accurate, { fur-

November 24, 1981

/’ \ ottt .
Yo 4 [/Stgmture of Applicant / Dat
W. J. Barrow, Jr., Manager, Environmenfal Permitting and Pnograms

18 U.S.C. Section 1001 provudcs that: Whoever, in any manner witfin the jurisdiction ot any dtpartmem or agency of
the United States knowingly and willlully {alsifies, conceals, or covers up by any trick, scheme, or device & material
fact cr makes any false, fictitious or fraudulent statements or representations or makes or uses any {alse writing or
documient knovring same 1o contain any false, fictitious or fraudulent statement or entry, shall be fincd not mote than
5$10.000 or imprisoned not more than five years, or both.

The apphcandn must be signed by the person who deasires to undertake the proposcd activity: however, the 4pplica.
tion may be signed by a duly authotized agent if accompanied by 3 statement by that person des:qnalmg the agem
and agreeing to furnish ugon request, supplemental information in support of the application.

FEE: Attach Checks/Money Urdars on {ront
Payable to Departmant of Environmental Requlation
$200 Standard form projects
$20 Short forms snd Cnapter 403 projects only
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FLORIDA POWER & LIGHT COMPANY

ST LUCIE PLANT

JOINT APPLICATION

DEPARTMENT OF THE ARMY/FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION

FOR

ACTIVITIES IN WATERS OF THE STATE OF FLORID

.

ITEM 6 - Volume of Material

The table below has been prepared to delineate the volumes of dredge and fill

material estimated for this proejct.
parts: pipeline construction and channel extension.

ITEM

Pipeline Construction

Channel Extension

VOLUME OF MATERIAL

DREDGED/EXCAVATED
Waterward Landward
of MHW of MHW

37,700 ey 11,800 cy

31,400 cy

cy - cubic yard

SUPPLEMENTAL SHEET 1

The project has been divided into two

FILLED/DEPOSITED
Waterward Landward
of "MHW of MHW
25,100 cy 8,400 cy

3,900 cy
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FLORIDA POWER & LIGHT COMPANY
ST LUCIE PLANT

&

JOINT APPLICATION "

DEPARTMENT OF THE ARMY/FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
FOR ’

ACTIVITIES IN WATERS OF THE STATE OF FLORIDA

¥

ITEM 15 - Reﬁarks:

The proposed pipeline and chdnnel extension 1s’ part of the plant cooling water
system. This system consists of subaqueous ocean intake and discharge pipe-
lines extending into the ocean, canals on land connecting the ocean pipelines
to the plant, and equipment and conduits in the plant area. Major portions of
this system were constructed with the first unit (St. Lucie 1) and have been in
operation for about 5 years. The proposed intake pipeline is for both units
(St. Lucie 1 & 2). Construction ' of St. Lucie 2 is authorized by a Construction
Permit dated May 2, 1977 issued by the Nuclear Regulatory Commission (NRC).
Alternatives to the pipeline, such as cooling towers and eooling ponds were
evaluated in the Environmental Report submitted to and reviewed by the NRC in
the Final Environmental Statement, Docket 50-389 dated May 1974. The State of
Florida Site Suitability Certificate was issued on June 10, 1975. The plan of
development for the site is found in the Enyironmental Report.

The site for the St. Lucie Nuclear Power Plant consists of approximately 1132
acres on Hutchinson Island in St. Lucie County about half way between the cities
of Fort Pierce and Stuart on the East Coast of Florida. The St. Lucie ‘plant is
- sited near the center of a long, narrow island. To the east is the Atlantic
Ocean. To the west, the island is separated from the mainland by the Indian
River.

The site itself is generally flat. Much of it consists of swamp and, outside
the mosquito control areas, theé land is covered with a dense vegetation char-
acteristic of Florida coastal mangrove swamps. At the ocean shore the land
rises slightly in a dune or ridge to approximately 15 feet above mean low water.
Of the 1132 acres owned by Florida Power and Light Company, approximately 380
acres is occupied or modified by the plant (Units 1 & 2) and the plant facili-
ties.

The effects of the construction of the pipeline and the water conveyed from the
Atlantic Ocean into the plant were evaluated in the same documents outlined above.
These documents state that the waters of the state will not be degraded by the
proposed activity. Specific provisions designed to minimize the potentially
adverse. environmental impact caused by construction are: a) construction of a
temporary beach dune when cutting through the natural dunes, b) use of sheet
piling and/or silt screens around excavation work to limit turbldity to less

_than 50 Jackson Units, and c) the disposal of spoils in approved onshore dis-
posal. areas. ‘ :

SUPPLEMENTAL SHEET 2



Construction methods to be used for this project are anticipated to be as
follows:

churial will be dredged from the Atlantic Ocean from within a shectpile trench
by a crane. , A .

The pipe trench will be excavated from in situ soils. Material removed from
within the sheetpile will be used to backfill other portions of the pipeline;

or will be stockpiled temporarily on the ocean adjacent to the trench, or will
be disposed of in approved onshore spoil areas. The ground profile along the
pipeline will be restored to its original contour after construction. Con- .
struction equipment and materials will be brought to and removed from the site’
via truck transport or via barge. Barges may be off loaded at an existing barge
slip located at the site on an appendage of the Indian River, or they may be
moved directly to the construction site (the Atlantic Ocean).

The channel extension on land, behind the dune line, will involve clearing less
than 172 acre of mangrove swamp. The concrete headwall structure will require
dewatering and excavation within a cofferdam. After completing the structure,
the onland portion of the pipeline will be constructed followed by the canal and
dike coastruction modification.

Water from the dewatering operation will be discharged into the intake canal.

Dredged material disposed of onland will be contained by dikes or other means
as necessary such that any runoff will not contaminate the waters of the State.

. Dredge water will be decanted and released to either the intake or discharge
canal. Rainfall runoff will not affect any-part of this construction except
where there are bare soil slopes during construction. Such slopes include the
canal dike extension and spoil piles. Runoff from such slopes will not adversely
affect the waters of the State. ‘

The pipeline will be constructed with concrete pipe.

The proposed intake pipeline is sixteen feet inside diaméter, four feet larger
than the existing two twelve foot inside diameter pipelines previously installed
in the ocean at this site. This increase in size is due to the effects of marine
fouling experienced with the operation of the twelve foot diameter pipes. The
marine fouling effects experienced are a heavy build-up of marine organism on

the pipe wall. This build-up results in an increase in pipe friction and pres-
sure drop, decrease in canal water level and a reduction in the flow of water
through the system. To limit these adverse effects, the pipelines have been peri-
odically "“cleaned," a not inexpensive operation.

The sixteen foot diameter pipeline will greatly reduce the effects of marine
growth. This reduction is due to the fact that pressure drop through the pipe-
line is proportional to the square of the.flow velocity. For the twelve foot
diameter pipeline, with a design flow velocity of 10 feet per second (fps), the
pressure drop was proportional to 100. For the sixteen foot diameter pipeline,
with a makimum design flow velocity of approximately 6.8 fps, the pressure drop is
proportional to 46. Therefore, the sixteen foot pipe results in a 54% reduction
in pressure drop. This reduction is important as it will reduce the frequency

of pipe cleanings necessary.
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1.0 . NEED FOR CIRCULATING WATER SYSTEM MODIFICATION

Full flow operation of the Circulating Water System (CWS) for St Lucie
Unit 1 was attempted in January of 1976. At that time, the ocean ﬁdrtion
of the system consisted of two 12 foot diameter intake pipelines and on;
12 foot discharge pipeline. Separate intake and discharge canals on land
conveyed the ocean cooling water to and from the plantf During initial
operHEion, very high water levels occurred in the discharge canal,
causing.some flow over an emgégency spillway. Because of this, the
system was shutdown. Subsequené testing of CW pumps performance in early
February indicated that they were pumping about 15 percent above the
design flow. However, throttling the pumps with the discharge valves to
the design flow still resulted {n higher than expected water level in the
discharge canal and hydraulic headlo§ses in excess of those expected in
both intake and discharge pipelines. vThese conditions were determined to
be the result of higher than expected ocean tides, and the formation of

marine growth on the pipe wall, as described below.

A diver's inspection of the pipelines revealed the formation of marine
growth on the pipe wall (several inches thick on the intake pipelines,
about one inch thick on the discharge pipeline) along the entire length

of these pipelines. Tests performed to deterﬁine the hydraulic

" characteristics of each pipeline indicated that the hydraulic headlosses

in the ocean pipelines were high, and that the pipeline friction factor
(Darcy~Wiesbach '£') was determined to be 0.030 for the intake pipeline

and 0.024 for the discharge pipeline; as compared with a clean: pipe



friction factor of 0.015 or less. These higher friction factors were

caused by marine growth on the pipe wall and added approximétely three ft
and two ft of hydraulic headloss to the intake and discharge pipelires,
respectively, representing 56 percent and 30 percent increase in total

headlosses for these pipeiines.

To demonstrate that the marine growth seriously affected the hydraulic
friction facgor, the discharge pipeline was cleaned in September of 1976
to rest;;e the friction factor to 0.016. A reduction of-about two feet
of headloss was realized. Additionally, periodic monitoring of the
hydraulic performance of th; ocean pipelines was initiateh éo determine
changes in the friction factor. The results of this monitoring are shown

in Figure 1.0-1.

From the monitoring program, it was concluded that marine growth on the
pipe wall would require treatment either by periodic cleaning of the
pipelines, or by some type of control or by physical modification of the

system.

Si?ce the two intake pipelines were designed to supply water for St Lucie
Units 1 and 2, no qperacing problem was experienced for St Lucie Unit 1
on the intake side. However, when St Lucie Unit 2 becomes operational in
1983 the cémbined effects of headlosses, as indicated in te%ts simulating
two unit’ operation, will adversgely affect plang operations in that-

excessive headlosses through the intake pipelines could reduce the ihtakei

canal water level such that minimum punp submergence requiremeénts could




not be met. Similarly, excessive headlosses in the ocean discharge

pipeline‘would result in high water levels in the discharge canal and

possible spillway overflow to the mangroves north of the canal. Finally,
Y - .

the combined headloss increases would reduce the volume of cooling water

pumped through the plant such that plant temperature rise would exceed

the original 24 F maximum and plant efficiency would be reduced.

In 1978, the discharge canal dikes and the overflow spillway were raised

. to accommodate higher water levels in the discharge canal. Additionally,

a ﬁeriodic pipe cleaning routine was intitated for the 12 foot diameter
ocean discharge pipeline.x’Finally; the St Lucie’Unit 2 ;;ean discharge
pipeline, which has been constructed, was increased in diameter to allow
for marine growth accumulations. These acglons alleviated the problem on
the discharge side. For the intake side, a third intake pipeline is
proposed. This new pipeline will be constructed north of the existing
twin intake pipelines. Environmental impacts associated with the
construction and operation of the third intake pipeline are addressed

herein.
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2.0 EXISTING CIRCULATING WATER SYSTEM

The circulating water system for St Lucie Plant has been described 4in
\ - -
detail in Section 3.4 of the St Lucie Unit 2 Envirommental Report -

Operating License.

o



3.0 ECOLOGY

©

3.1 - TERRESTRIAL

Terrestrial vegetation and wildlife in the Plant site area has been'
described in detail in Section 2.2~1 of the St Lucie Unit 2 Environmental
Report ~ Operating Licensing. The following description relates to the

oo

area where the proposed third intake pipeline is located.

Beach and dune vegetation near the existing intake pipelines are

characterized by dense stands of saw palmetto (Serenoa repems) or sea

grape (Coccoloba uvifera) and sandy open areas with sea oats (Uniola
z?

paniculata , battis (Battis maritima) and other species. Plant species

observed in this area along two sampl%ng transects are noted in Tables
3-1 and 3-2 along with estimates of cover/abundance. Important species
are sea oats, which stabilize the foredune against wind and storm
erosion, and other species which are of tropical affinity and
consequently of interest to botanigts and naturalists. The latter

include sea grape, Spanish bayonet (Yucca aloifolia), Myrsine gulanensis,

lantana (Lantana 1nvolucrata)(1) and neckless pod (Sophora
y(2)

tomentosa

Land immediately north of the existing intake canal comprises of mangrove
swamp, and an area used for storage of heavy equipment during
construction. The swamp is dominated by red mangrove (Rhizoghora

mangle). It includes scattered individuals of white mangrove -

(Laguncularia racemosa) black mangrove (Avicennia genminans) and




buttonwood (Conocarpus erectus). Hydrologically, this swamp is isolated

from marine and estuarine communities by State Route AlA, the intake and

discharge canals, and a service road parallel to the beach.
\

3.2 AQUATIC

Atlantic Ocean marine communities offshore Hutchinson Island which would
be eXposed to construction and operation of the circulating water system
are described in Section 2.2.i oﬁ the St Lucie Unit 2 Envirommental

Report ~ Operating License.

o
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TABLE 3-1

COVER/ABUNDANCE ESTIMATES FOR DUNE FLORA: AREA OF INTAXE PIPELINES

-
-

STATIONS: 1 2 3 &4 5 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Uniola paniculata (sea oats) 7 57177

Coccoloba uvifera (sea grape) ’ ‘ 1

Hellanthus debills var debilis (aunilow;r)

Cenchrus i{ncertus (burgrass)

Croton punctatus

Yucca aloifolia (Spanish bayonets

Battis maritica (bnattis)

Vitex trifolia - 4 7 3 5 3

Cassuarina sp (Australian pine) 1 7

Bare Sand _ 35333 $ 3364777377771

Note: Statfons located contiguously along transect perpendicular to coastline. Siations 1-5 occur on east side of foredime; trsnsect terninated on west
side of foredune at FPLL fenceline (road). Each station is one meter (3.3 feet) square. Observations recorded January 30, 1979. Voucher specimens
identified at University of Miami. Nomenclature follows long and Lakela(l). Cover abundance scale{3): 1 = solitary, cover less than 6 percent;

2 = few, cover less than 6 percent; 3 = nurerous, cover less than 6 percent; & = 6=25 percent cover; 5 = 26-50 percent cover; 6 = S1-75 percent cover;
7 = 76~100 percent cover.

s =
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TABLE 3-2

COVER/ABUNDANCE ESTIMATES FOR DUNE FLORA: AREA IMMEDIATELY HOKTH OF INTAKE PIPELINES

SPECIES - STATIONS: 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Uniola paniculata (sea oats) 6
Croton punctatus 2

Helianthus debilis var debilis (seaflower)

o W~

Cenchrus incertus (burgrass)

Coccoloba uvifers (sea grape) . 17 7 7

X3

Yucca aloifolfa (Spanish bayonet) 2
Serenoa repens (saw palmetto) 177717 7711771177177
Myrsine guisnensis 1
Sophora tomentosa (neckless pod) 4 1 "
Lantansa involucrata/(luntnna) ) -
Panicus rhizomatua 1 "

1 e

Bare Sand 432333333 3333331313133

7

w

7 7 5
3 17

~

335457

- < »

Note: See note for Table 3-1. Stations 1-3 occur on east side of foredune.
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4.0 THIRD INTAKE PIPELINE

The addition of a third intake pipeline (TIP) would reduce the hydraplic

\ . b
losses in the ocean intake pipelines because headlosses are a function of
the velocity of flow squared (V2). For example; by adding a third 16

foot diameter pipeline, the maximum flow velocity would be reduced to

-two-thirds of the twin pipeline flow velocity (from approximately 10 fps,

to a;brogimately 6.8 fps); the headlosses would correspondingly be
reduced by 54 percent.

During the several years that the intake pipeline headlosses were
monitored, and beforé the pipelines were cleaned, marine fouling
continued to grow and the pipe wall frictio; factor increased. An upper
limit for growth and friction factor were not established. Accordingly,
it-has been assumed that periodic pipe cleaning will be necessary even
with a TIP in service; héwever, the frequency of such cleanings can be
greatly reduced,Cleaning of the TIP can be scheduled to coincide with
refueling outage of one unit, without interrupting .operation of the other
unit. Therefore, by adding a TIP, operational reliabililty and

flexibility of the Plant CWS gystems would be greatly improved.

Construction of the 16 foot diameter pipeline would be vithén a
sheetpiled trench and would be similar in all reséects to the
construcéion methods used for both the twin intake pipeline construction
in 1973/74 and the Unit 2 discharge pipeline construction in 1980/81:
Construction methodology for the latter is described in Section 4.1 of

the St Lucie Unit 2 Environmental Report - Operating License.

10




As shown in Figures 4.1-1 through 4.1-4, the pipeline would begin at "an

M 3

offshore velocity cap structure located approximately 1200 feet from the

Mean Low Water line. The velocity cap structure would be of similar size
and design to the existing szructures. The pipeline-would be bur;éd for
its entire length, both offéhore and onshore. The pipe}ine would enter .
the east end of the intake canal at a new headwall structure. .The
headwall structure would be of similar design.to the one built for St
Lucf; qut 2 dischafge structure. A shor£ sheetpile channel would be

constructed from the headwall to the existing canal.

11
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5.0 ) CONSTRUCTION EFFECTS

5.1 ECOLOGICAL EFFECTS
\ -
Construction of the TIP will probably begin in February 1982 and will be

completed by December 1982, before the operation of St Lucie Unit 2.

Ecolgﬁical effects are temporary and impacts are primarily restricted to

marine systems. .
5.1.1 Terrestrial

Construction of the TIP will follow the same prqctices for constructing
the discharge pipelines which were addressed in Sections 4.1.3.2 and
4.;.3.3 of the St Lucie Unit 2 Enviroﬁmental Report - Operating License.
Terrestrial impacts include (1) excavation of a strip of dune vegetation
and sand less than 100 feet wide, and (i1) preemption of less than one
half an acre of mangrove‘swamp immediately west‘of the storage area and
north of the intake canal for an access road and canal widening (see

Figure 4e 1-1) .

The dune area affected is characterized by dense stapds of saw palmetto
and more open areas providing habitat for plant sgpecies notéd in Tables
3-1 and 3-2. Dune flora is important for its role in soil stabilization,
and for tﬁe assemblage of relatively uncommon plants of tropical ‘

»
affinity. After contours have been restored to pre-construction




(AN
e

cénditions, tﬁe disturbed areas will be replanted with native
dune-stabilizing species. MNo longterm effects on dune flora diversity or
abundance are ;nticipated. Removal of less than one yalé an acre of the
mangrove swamp ;epresents about one percent of the mangrove between the

intake and discharge canals.

5.1.2 Aquatic

Construction of a TIP during any part of tye marine turtle nesting season
(1 May to I“Septe;ber) will érobably cause local, short-term impacts on
maéine turtles. In 1975, pipeline construction at the St. Lucie site
apparently reduced the suitability for nesting of the beach near the
Plant. Analysis of nesting data showed that negting density near the
Plant decreased to about 50 percent of the expected number of nests.(l"
2) However, turtles that fatled to nest in the Plant vicinity probhably
nested elsewhere on the island as evidenced by the higher than expected
nest densiiies in areas to the north and south of the plant. The effects
of construction should be limited to the nesting season during whicﬁ
construction occurse After construction ended in 1975, nest .numbers were

near expected values.

Additional impacté associated with construction of the TIP may include
the crushing and excavation of nests by construction equipmént on the
beach and nest losses resultng from beach erosfon. A nest surveillance
and relocation program will be instituted on those areas of beach
potentially affected by construction activity, as descrlbed in Section

4.1.3.2 of the St Lucie Unit 2 Environmental Report - Operating License.

13



Tﬁe pipeline sheetpiled trench will disrupt the littoral flow of sand
that normally stabilizes beaches ;nd, with time, could result in some
changes in beach profiles near the co;sttuction site. During storms, thé
process is accelerated and nééts in the affected area-could be lost.to

erosion, flooding or additional accumulations of 8andf

In the marine enviromnment, impacts due to construction of a TIP would be
identical in nature to those discussed in Section 4.1.3.3 of the St Lucie
] Unit 2 Environmental Report =~ Operating License. The sheetpile trench |
.excavaCed for the TIP would be 364 m (1200 ft) long and 7.6 m (25 ft)
wide. The total surface area disturbed would be 2782 n? 20.7 acre),
raising the total amount of disruption from 55640 n? (14 acres for the
St Lucie Unit 2 discharge pipeline alone) to 58420 u? (14, 7 acres) .

Thus, the temporary loss in numbers and/or biomass of benthic organisms
would be fivé percent greater than that presented in St Lucie Unit 2
Environmental Report — Operating License. Past history at the St Lucie
site indicate that substrate stabilization and recolonization should

occur rapidly following pipeline construction.

14
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6.0 " OPERATION EFFECTS

6.1 ECOLOGICAL EFFECTS

\
Operational impacts of the TIP include entrainment and impingement, as

described below.
6.1.1 ' Entraimment

Section 5.1.3.1.1 of the St Lucie Unit 2 Envirommental Report - Operating
License described impact of entraining planktonic organisms into the
circulating water system. Use of three intake pipelines, rather than
two, to convey the required 2320 cfs cooling water will not increase
plankton entraimment. Tﬁe types and concentration of plankton{c
organisms will also be similar among intake pipelines due to the fact

that the TIP would withdraw water from the same source volume as that

presently used.

Three intake pipelines, will have intake velocities lower than the 1.0
fps evaluated for the existing twin pipelines (Section 3.4.2.1 of the St
Lucie Unit 2 Envirommental Réport - Operééing License). Thus, to the
extent that“entrainment is a species-specific function of intake velocity
(ie, ability to resist or avoid intake currents), actual losses of
organisms for two unit operation may be less than that estimated in
Section/5.1.3.1.1 of the St Lucie Unit 2 Enviromnmental Report - Obefating
License. An entraimment rate of 3.6 percent of the near-field community

was presented as a worst case for two unit operation in the St Lucie Unit

2 Environmental Report-Operating License.



6.1.2 ‘ Impi ngement

Impingement effects of two unit operation at St Lucie were discussed in
detail in Section 5.1.3.1.2 O0f the St Lucie Unit 2 Environmental
Report-Operating License. Conservative impingement rates for fish and
shellfish were estimated to be 150,000 and 60,000 individuals/&r.
respectively. These estimates assumed a 'linear iucfease in impingement
with respect to capacity or velocity, and year-round operation of both
units. &he actqal rate is likely to be lower, particularly for important
species such as Spanish.macketel_and bluefish which apﬁear capable of
a;oiding entrainment into the pipelinés. Inmpingement raées for two
pipeline operation with average Intake velocities of 1.0 fps should

exceed those for three pipeline operation.'

Intake operation will affect mostly subadult turtles because they may

frequent nearshore waters more than adults. Adulf turtles are found
inshore only during the nesting season. Studies of turtle populations in
Mosquito Lagoon, at the north end of the Indian River, showed that
subadults were selectively inhabiting these in;hore waterse.

It 18 not known i1f turtles are attracted to the plant intake area or if
they encounter the intakes- by chance. However, turtles do seem attracted
to underwater objects that appear to provide cover. Behavioral studies
of immature loggerhead and green turtles showed that turtles seek out
covereg areas in which to rest. The e;isting two velocity caps and
exposed. portions of the intake probably appear to turtles as suitable

resting and foraging spots in an area.otherwise devoid of bottom

17



profile. Turtles may enter the intake pipes in response to the visual

cue of the dark area under the velocity caps, or acéidentally, whilg

searching for food or swimming in the area when the water is turbid.

\
The addition of a third intake structure may incr;ase the entrapment rate

of marine turtles. The percentage of turtles coming in contact with the .
plant intake that actually e?ter the pipelines:is not known, but a TIP

will*increase the probability of a turtle éncountering a structure. .

6.2 OTHER EFFECTS

6.2.1 . Aesthetics

Since the TIP is buried under the ocean and the beach dunes, operation of

the TIP will offer no visual impacts.'

6.2.2 * Noise Effects

Operation of the TIP as well as the existing twin intake pipelines would

not produce any noise.

18



Question 291.22:

Response:

On an aerial photo such as provided on site visit (scale 1"=200',
taken 12/12/80) show the exact location for the third intake
pipeline including detail for the on-land portion. Also show
the details of the mitigation area to be provided as compensation

for the destruction of mangrove swamp.

On the same photo, if appropriate, or on other photo identify
boundaries of areas to be used for the disposition of dredge
spoils resulting from the construction of the third intake pipe-~

line, headwall, and widening of the intake canal.

See attached marked-up aerial photo.
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. A. The month the mangrove swamp mitigation action is to
take place.
B. The kind of equipment used to perform the mitigation
. action (e.g., backhoe, dragline).

@ Question 291.23: Provide the following infoxrmatdion:
C. The names of the specific native species to be planted.
I

Response: A. The mangrove swamp mitigation will be completed~by
February 1,.1983.
B. Equipment to be used will be a backhoe to bring the lay
down area elevation down to wetland elevation. Mangrove
seedlings will be planted by either using a mechanical

auger or by hand.

0 C. Mangroves (Rhizophora mangle) will be planted per the

|
Crops permit special conditions. l
|




Q Question 291.24:

-

Response:

Conduct a survey of the mangrove swamp to determine whether

any leather ferns are in area to be destroyed.

A survey of the construction area has been conducted and no

leather ferns were found.
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Question 291.25:

Response:

A

»

Provide a narrative of any present or future efforts that have
been or will be taken to prevent marine turtle entrainment at

the offshore intake structure.

Efforts to understand and reduce turtle entfapmen; at St. Lucie
Plant date to May 1576, when Unit 1 began operation. Monitoring
of entrapped sea turtles began in 1976 (intermittent plant
operation) when 33 loggerheads were handled. Monitoring of
entrapped sea turtles continued in 1977 and 84 turtles (mostly
1oggerheads)Iwere.handled. After the 1977 entrapment hata were
reviewed for the annual non-radiological reports, the Environ-
mental Departéent realized that turtle entrapment would be a
continuing phenomenon and began a series of evaluations on

potential methods to reduce it.

On April 5, 1978, a recommendation was made to the Power Plant

Engineering Department that they investigate the feasibility of
covering the underwater dintake opening with a network of bars.

Based. on carapace width of 140 turtles (four species:_green,

=4; hawksbill n=1; leatherback n=3; 1oggerbead n=132), maximum

dimensions recommended were: square opening of 31.5 cm (12.5 in.)
"on a side or a diagnoal measurement of 44.5. These dimensions

would exclude approximately 95% of the turtles. On July 24, 1978

this preliminary design was completed and reviewed by FPL. The
design called for a cage-like structure with a network of bars

on 30.5 cm centers to be hinged to the top of the velocity cap.
The package included a description of the project, data sheets,
ﬁaterial lists, and estimated costs. No further work was

authorized on thié"design because of expected marine fouliﬁg and

)



subsequent reduction of flow, ‘costs, and because other

methods to modify turtle behavior were under consideration.

An experiment to reduce turtle entrapment occurred in

June, 1978, when one of the two intake pipes was plugged and
Unit 1 operated off the other pipe, which had just been
cleaned of fouling organisms. This action increased the
hofizontal approach velocity around the plane of the velocity
cap to 30.5 cm/sec and doubled the water velocity in the
pipeline (e.g. the design criteria when both units are in
operation). The hypothesis being tested was that the lower
approach velocity of 15.3 ecm/sec was insufficient for turtles
to detect and by operating at the design criteria, the turtles
could sense this velocity and avoid being entrapped. Turtle
catch per effort during oné pipe mode of operation (June 1-24)
was compared to-catch data during two-pipe operation and it was
concluded that there was no difference between the two modes
af 6per§ti§nf

¢

On June 8, 1978, Florida Power & Light Company contracted with
Applied Biology Inc., of Atlanta, Georgia to conduct a 28 month
laboratory investigation on methods to?minimiée sea turtle
entrapment at the St. Lucie Plan?. Area of investigation
included’ how light and mechanical devices would modify turtle

behavior.
»



In August, 1980, a final report on this project (Applied
Biology, 1980) concluded that under laboratory conditions,
turtles readily sought out and utilized dark box habitats
during resting periods in both night and day situations.
Lights (100 watts) in the box habitats were a useful deterrent
at night but were ineffective during the day when ambient

solar light negated their results.

The study also concluded that a bubble screen was effective
in excluding turéies from the box habitats during daylight
hours. The effects were moré positive during bright light
conditions probably due to;increased visibility as the bubbles
reflected the sun light. AF night the bubble screen wis

ineffective.

Under laboratory conditions, the combined installation of
lights and a bubble screen in or around the velocity cap was
felt to be promising methods to reduce turtle entfépment.
Further testing of'prototype désigns was felt warranted, but
a number of unknowns needed to be evaluated such as effects
on other biotic communities and logistics of installing

these devices in an ocean environment.

Based on the results of the above study, an evaluation was
made on methods to determiné if there was a day or night
pattern of turtle entrapment. To monitor time of turtle .»
entrapment, sonar and underwater closed-circujt television
were considered for the velocity cap and an optical beam was
considered for the headwall. However, because of practical

and logistic problems associated with the installation of this



equipment and other research work on electrical field

-about to begin, no further work using these monitoring

methods was authorized.

On June 1, 1981, FPL contracted with Environmental and
Chemical Science (ECS) of Atlanta, Georgia, to perform

a study on how eiectrical fields (AC and DC) could modify
turtle behavior. The final report (Environmentalrand
Chemical Sciences, 1981) was issued in December, 1981; and
is being evaluated by fPL at the present time. The con-

clusions of' the study are as follows:

1. Mafine turtles avoided both AC and pulsed DC
electric fields of sufficient intensity.

2. Exposure to low voltage electric fields did not
harm the turtles: Turtles did not exhibit
learned behavior after repeated exposures to
such.fields.

3. TFor a given peak voltage, sine wave AC"ﬁields were
more effective than pulged DC 'in repelling turtles.
While there was some variabglity in the tesponée of
turtles to diﬁferent DC pulse rates, pulse width
and wavefo;ms, no- well-defined set of parameters
appear to be superior.

4. There was considerable vafiaéion in the responses
exhibited by individual turtles to eléctric fields.
Size was important because the larger turtles are |

more sensitive. Species variations may exist as



there were some indication that green turtles are

more sensitive than 1oggerhgads.

5. The field intensity experienced by the head of the
turtle may be the most important electrical parameter
hetermining behavior.

6. Under some conditions, turtles-entered strong electriéal
fields and lost motor coordination. At the field
intensity studied, the turtles recovered immediately
when released from the field with no apparent damage
and, agaiﬂ, no apparent learning.

The scope of work for the ECS contract was expanded on November 30,
1981, to allow a preliminary analysis on using sound to moéify turtle

behavior. This evaluation is undérway at this time.

Future Efforts

Until the electrical field and sound work is further evaluated on
engineering, cost, practicality ;nd safety criteria, the direction
of future work is uncertain. Undoubtedly, further laboratory
testing using scale models of the intake stxucture would be
appropriate. Depending on a ;umber of variables, lights, bubble
curtains, electrical fields, and sound devices may all have

potential for modifying turtle behavior and reducing turtle

entrapment at St. Lucie Plant.

References:

Applied Biology, Inc. 1980. Turtle Entrainment Deterrent Study,
AB-290, Atlanta, Ga.

Environmental and Chemical Sciences, Inc. 1981l. Avoidance responses

by sea turtles exposed to electric fields, Atlanta, Ga.
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'G Question 291.26:

Response:

Provide details on any refinements considered for the current

procedures used to capture turtles in the intake canal.

In April 1978, it was recognized that if the turtles entrapped
in the intake canal could be restricted to a small area by the
headwall, then the efficiency of their removal could be improved.
Baged on this reasoning,. a reguest'was made to the Power Plant
Engineering Department to install a 12 inch square mesh barrier
net (sérand diameter 3/8") the entir; width of the canal at the
AlA bridge. This net was installed in-the suﬁmer of 1978 and
is still in place.

On May 3, 1977, Applied Biology, Inc., under contract with
Florida Power & Light Company, prepared formal pfoced;res on
net placement, turtle removal, tagging, data recording, and
turtle release. These procedures were updated in May 1979 and
June 1981 and incdrporatéd the following steps to reduce
mortalities (not limited to greens):

1. The utmost care is ﬁaken in handling the anima}s
to prevent injury and trauma.

2. Sick or injured turtles are treated and occasionally
held for observation prior to release. Treatment in-
cludes injections of antibiotics and vitamins by a local
veterinarian if warranted.

3. Resuscitation techniques are used if the animal appears
recently dead (a green was revived by mouth-to-mouth

resuscitation in 1981).




Sport fishing in the canal has been prohibited

(turtles have been found with hooks and monofi}ament
line entangled or atfached; however, this did not
necessarily happen while they were in the canal).
Gill netting for fish monitoring has been deleted at
a station by the headwall.

Plant personnel have gome phone numbers of Applied
Bioiogy, Inc., personnel so they can be notified of
sea turtle occiurrences at irregular hours.

Plant and Applied Biﬁloéy personnel are checkiﬁg"the

tangle nets more frequently.

The following are methods which will be evaluated and/or

employed to further reduce mortalities (emphasis on

greens or other small turtles):

1.

2.

Use special nets which are lighter in weight, fish
near the surface, .and have finer mesh than presently
used.

Modifdication in size, weighting or positioning of the
presently used nets.

Discontinue use of one of the two currently uséd
turtle nets during January through March when the
majority of greens occur.

Check the nets more frequeﬁtly during January through
March.

Experiment with net positions and its effectiveness
as a function of turtle behavior. For example, if the

greens stay near. the headwall the lighter nets could

y



fished there, while the heavier nets could be placed

farther up the canal for the loggerheads.

Through practical experience as other ideas occur on

on methods to reduce turtle netting mortality, they
will be tested and, if effective, they will be

incorporated into the procedures.



Question 291.27:

Response:

Provide information on what percent of the Caribbean populations
of gféen and loggerhead sea turtles nest in the area of the power
plant. ‘Also provide an estimate of the number of nesting turt%es
(both green and loggerhead) or Florida's east coast. Fully

document and reference your response.

Data on green and loggerhead nestings on Hutchinson Island

(i.e. the vicinity of the power plant) are based on six survey
years - 1971, 1973, 1975, 1977, 1979, and 1981 conducted by the
Florida Department of Natural Resources and Applied Biology, Inc.,
under contract with Florida Power & Light Company. Further

details of these studies are reported in the annual non-radiological
monitoring reports for St. Lucie Plant including the 1982 report,

which is in draft stages.

Green turtles over the six-year period had a range of 5 - 37

nests per year (a;tual count, but excluding‘the northern 10

percent of the island during the first five survey years) with a '
mean of 19 per year (Applied Biology, Inc., 1980, 1982).

R. Witham of DNR reported 62 nests in 1978 (a non-survey year

for FPL) (Applied Biology, Inc. 1980). Loggerhead turtles had a
range of 3000 - 4800 nests per year with a mean of approximately
4000 (these figures are whole island estimates based on extrapo-

lations from transects)(Applied Biology, Inc., 1980, 1982).

Figure H-11l (Applied Biology, Inc. 1980) illustfates that greens
predominantly nest 'south of the St. Lucie Power Plant (Area 4).
However, in 1981 when 10 green nests were verified on Hutchinson
Island, there was one nest recorded in Area 4. (Applied Biology,

Inc. 1982).

’
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Figure H-3 (Applied Biology, Inc.{1980) illustrates the nesting
pattern of loggerheéds in Area 4 (e.g. the Plant Site). In.1981
(Applied Biology, Inc.,1982), 65 nests were recoxded in Area 4,
compared to 124 nests observed in 1979 when'no beach and ‘néarshore

construction occurred.

Pritchard (1978) estimates the U.S. loggerhead population consists
of about 15,714 adult females. An estimated 19,895 nests are
dug in Florida each year by an adult female population estimated

at 14,210 dindividuals.

Pritchard (1978) also estimates the current population of the
Florida green as no more than 50 mature females, however, other
data suggests this estimate is low. For example, Huff et al.
(1980), surveyed selected Florida beaches on the east coast

(a total of 222.1 km), and listed actual green nest counts at
1

281(Table 2). Counts for loggerhead nests during the same survey
were 9448 (Table 2). Comparison from 1979 and 1980 revealed two
short—-term trends: loggerhead nesting decreased in‘1980 and green

turtle nesting increased in 1980.

. References:

Applied Biology, Inc. 1980. Florida Power & Light Company,
St. Lucie Plant, annual non-radiological environmental
monitoring report 1979, AB-244. Applied Biology, Inc.,
Atlanta, Ga.

Applied Biology, Inc. 19§2. Florida Power & Light Company,
St. Lucie Plant, annual non-radiological environmental
monitoring report 1981, AB-379. Applied Biology, Inc.,
At:lani:a, Ga. ‘
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Location
1. Key Biscayne
2. Miami Beach
. Deerfield Beach
. Boca Raton
5. Highland Beach
6. Lantana
7. Lost Tree Village
Beach
8. Juno Pier
"9. Jupiter Island
10. Hutchinson Island
1l. Fort Pierce Beach
12. TFort Pierce Inlet
13. Sebastian Inlet
'14. Indialantic
15. Port Canaveral S. to
Sebastian Inlet
16. Canaveral National
Seashore & Kgnnedy
Space Center
17. North of Brevard
County Line
18. Fort Matanzas
19. Little Talbot Island

Table 2 - 1980 Nest Survey -Atlantic Coast of Florida -

TOTAL

Actual Counts

County

Dade

Dade
Broward
Palm Beach
Palm Beach
Palm Beach
Palm Beach

Palm Beach
Martin

St. Lucie
St. Lucie

St. Lucie

Caretta caretta

22
10
555
127

- 511

10
189

384
1,104

528

16

Brevard & Indian R. . 3}5

Brevard

Brevard

Brevard

Volusia

St. Johns

Duval

35
3,933

1,261

392

32

9,448

Chelonia mydas

10
0
21
2
34
0
16

23

14

122

33

o o

281



