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SUMMARY AND CONCLUSIONS

This Draft Environmental Statement, related to the Operating Phase, was prepared

by the U.S. Nuclear Regulatory Commission, Office of Nuclear Reactor Regulation
(the staff). Sections related to the aquatic environment were prepared in coopera-:
tion with the U.S. Environmental Protection Agency, Region IV.

1. This action is administrative.

2. The proposed action is the issuance of an operating license to the
Florida Power and Light Company (the applicant) for the startup and
operation of the St. Lucie Plant Unit No. 2 (St. Lucie 2), Docket No.
50-389, located on Hutchinson Island which is a barrier island on the
east coast of Florida approximately midway between the cities of Fort
Pierce and Stuart.

St. Lucie 2 will employ a pressurized-water reactor to produce 2560
megawatts thermal (MWt). A steam turbine-generator will use this heat to
provide 850 megawatts electric (MWe) gross. The maximum design thermal
output is 2700 MWt. The exhaust steam will be condensed by a once-
through flow of water taken from and returned to the Atlantic Ocean.

3. The evaluation in this statement represents the second assessment of the
environmental impact associated with St. Lucie 2, pursuant to the guide-
lines of the National Environmental Policy Act of 1969 (NEPA) and 10 CFR
Part 51 of the Commission's Regulations. After receipt of an application
in 1973 to construct St. Lucie 2, the staff carried out a review of impact
that would occur during its construction and operation. This evaluation
was issued as a Final Environmental Statement, related to the construc-
tion phase, in May 1974. After this environmental review, a safety
review, an evaluation by the Advisory Committee on Reactor Safeguards,
and public hearings in Stuart, Florida, the U.S. Nuclear Regulatory
Commission, issued a permit in May 1977 for the construction of St.

Lucie 2. As of August, 1981 the construction of St. Lucie 2 was about
80% complete. With a proposed fuel-loading date of October 1982, the
applicant has applied for a license to operate St. Lucie 2 and has
submitted (March 1980) the required safety (FSAR)' and environmental
(ER-0L)2 reports in support of the application. The staff has reviewed
the activities associated with the proposed operation of St. Lucie 2 and
the potential environmental impacts from operation, both beneficial and
adverse are summarized as follows:

a. St. Lucie 2 is being constructed south of, and on the the same site
as, St. Lucie 1, an operating nuclear power plant of equivalent
design. The site consists of 1132 acres which are owned by Florida
Power and Light Company. The environmental impact on the site occur-
red with the construction of St. Lucie 1. There were no offsite
transmission lines built specifically for St. Lucie 2. (Section 4.2.8)

b. Controlled and treated releases of heat, chemical wastes, and sani-
tary wastes into the Atlantic Ocean will be rapidly assimilated;
thus adverse impacts on water use and aquatic biota will be absent
or negligible. (Secs. 5.3 and 5.6)
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c. No measurable radiological impact on man or biota is expected to result
from routine operation. The risk associated with accidental radiation
is very low. (Sec. 5.10) “

d. No adverse impacts on the terrestrial environment of the project area
will occur due to St. Lucie 2 operat1on (Sec. 5 5)

e. Heated water will slightly increase the water temperature of the
Atlantic Ocean in the vicinity of the discharge, but the effects on
marine biota will be minimal. (Secs. 4.2.4 and 5.6.4)

f. Chemical releases to the Atlantic Ocean are not expected to exceed
water-quality criteria levels, and will not adverse]y impact marine
biota. (Sec. 5.6.5)

g. The design of the discharge structure has been modified since the CP
review. The redesign results in lesser impact to marine biota.
(Secs. 4.2.4 and 5.6)

h. A reassessment of the socioeconomic impacts of the operat1on of
St. Lucie 2 indicates that no s1gn1f1cant change from the impacts
already experienced from the operation of St. Lucie 1 and the construc-
tion of St. Lucie 2 will occur. (Sec. 5.9)

i. The staff has reassessed the need for the facility and concluded that
operation of St. Lucie 2 is warranted. (Chap. 2)

4, This Draft Environmental Statement was made available to the agencies

specified in Chapter 8 and to the public.

5. On the basis of the analysis and evaluation set forth in this statement,
and after weighing the environmental, economic, technical, and other benefits
against the environmental and economic costs, and after considering available
alternatives at the operating license stage, it is concluded that the action
called for under NEPA and 10 CFR Part 51 is the issuance of an operating
license for St. Lucie Plant, Unit No. 2, subject to the following conditions
for the protection of the environment:

a. Before engaging in additional construction or operational activities
that may result in a 'significant adverse environmental impact that
was not evaluated or that is significantly greater than that evaluated
in this statement, the applicant shall provide written notification
to, and obtain prior written approval from, the Director of the Office
of Nuclear Reactor Regulation. :

b. ’ The applicant shall carry out the environmental (thermal, meteorologi-
cal, chemical, radiological, and ecological) monitoring programs
outlined in this statement as modified and approved by the staff and
implemented in the environmental protection plan incorporated in the
operating license for the St. Lucie Plant, Unit No. 2. (Chap. 5)

c. If harmful effects or evidence of irreversible damage are detected
during the operating life of the station, the applicant shall immedi-
ately provide the staff with an analysis of the prob]em and a proposed
course of action to alleviate it.
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References for Summary and Conclusions

1. Florida Power and Light Company, St. Lucie Plant, Unit No. 2, Final Safety
Analysis Report, Docket No. 50-389, 1980
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Report, Operating License Stage, Docket No. 50- 389 1980.
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FOREWORD .

This Draft Environmental Statement was prepared by the U.S. Nuclear Regulatory
Commission, Office of Nuclear Reactor Regulation (the staff) in accordance with
the Commission's Regulations, set forth in 10 CFR Part 51, which implement the
requirements of the National Environmental Policy Act of 1969 (NEPA). Sections
related to the aquatic environment were prepared in cooperation with the U.S.
Environmental Protection Agency, Region IV. This statement reviews the impact
of operation of the St. Lucie Plant, Unit 2. Assessments that are found in
this statement supplement those described in the Final Environmental Statement
(FES-CP) that was issued in May 1974 in support of issuance of a construction
permit for the unit.

The information to be found in the various sections of this statement updates
the FES-CP in four ways: (1) by evaluating changes to facility design and
operation that will result in different environmental effects of operation
(including those which would enhance as well as degrade the environment) than
those projected during the preconstruction review; (2) by reporting the results
of relevant new information that has become available subsequent to the issuance
of the FES-CP; (3) by factoring into the statement new environmental policies
and statutes that have a bearing on the licensing action; and (4) by identifying
unresolved environmental issues or surveillance needs which are to be resolved
by means of license conditions. (No unresolved environmental issues or surveil-
lance needs have been identified in this statement for St. Lucie 2).

The staff recognized the difficulty a reader may encounter in trying to establish
the conformance of this review with the requirements of the National Environmental
Policy Act with only "updating information." Consequently, a copy of the FES-CP
is attached to this Draft Environmental Statement as Appendix-B. Introductory
résumés in appropriate sections of this statement will summarize both the extent
of "updating" and the degree to which the staff considers the subject to be
adequately reviewed.

Copies of this Statement are available for inspection at the Commission's Public
Document Room, 1717 H Street, NW, Washington, D.C. 20555, and at the Indian
River Community College Library, 3209 Virginia Avenue, Ft. Pierce, Florida.
Single copies of this Statement may be obtained by writing to the:

Division of Technical Information and Document Control, Office of
Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555 '

Victor Nerses is the NRC Project Manager for St. Lucie Plant Unit 2. He may
be reached at the address shown above or by telephone (301) 492-7318.

Comments on this Draft statement are invited. They should be addressed to the
Director, Division of Licensing.
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1 INTRODUCTION

1.1 Résumé

The proposed action is the issuance of an operating license to the Florida Power
and Light Company (FP&L or the applicant) for the startup and operation of

St. Lucie Plant, Unit No. 2 (St. Lucie 2), Docket No. STN 50-389. St. Lucie 2

is located on a 1132 acre site on Hutchinson Island, 'St. Lucie County, approxi-
mately midway between the cities of Fort Pierce and Stuart on the east coast

of Florida. It is approximately 120 mi north of Miami and 225 mi south of
Jacksonville. St. Lucie 2 will employ a pressurized water reactor manufactured
by Combustion-Engineering and will have a gross electrical capacity of approxi-
mately 850 MWe and a thermal power rating of 2560 MWt. .

St. Lucie 2 is being constructed south of, and on the same site as, St. Lucie 1
which is an operating nuclear power plant. St. Lucie 2 shares certain facili-
ties, ‘including intake and discharge cooling canals and transmission lines,

with St. Lucie 1. Condenser cooling will be accomplished through a once-through
cooling system using water from the Atlantic Ocean.

1.2 Administrative History

This operating license review is the second assessment-of the environmental
impact associated with St. Lucie 2. After receiving an application, in April
1973, to construct St. Lucie 2, the staff reviewed the environmental impacts
that would occur during its construction and operation. This evaluation was
issued as a Final Environmental Statement (FES-CP) in May 1974. As a result
of that environmental review, a safety review, an evaluation by the Advisory
Committee on Reactor Safeguards (ACRS), and public hearing before an Atomic
Safety- and Licensing Board (ASLB) in Stuart, Florida, the NRC issued a permit
in May 2, 1977 for the. construction of St. Lucie 2 (CPPR-144). In March 24,
1980 the applicant submitted an application, including a Final Safety Analysis
Report (FSAR) and an Environmental Report (ER-OL), requesting an operating
license for St. Lucie 2. These documents were docketed on February 17, 1981
and the operational safety and environmental reviews were initiated by the staff.

As of August, 1981 construction of St. Lucie 2 was approximately 80% complete
with the reactor expected to be ready for fuel loading in October 1982.

1.3 Permits and Licenses

' The status of permits and licenses which are required for the operation of
St. Lucie 2 is provided in Table 1.1. The staff has reviewed this listing and
is not aware of any potential non-NRC Ticensing difficulties that would delay
or preclude the proposed operation of St. Lucie 2. The Clean Water Act 401
certification by the State of Florida and the National Pollutant Discharge
Elimination System (NPDES) Permit (required by Section 402 of the Clean Water
Act) issued by the the Environmental Protection Agency (EPA) are prerequisites
for the issuance of an operating license by the NRC.
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EPA, Region IV issued a Public Notice of proposed issuance of a NPDES Permit
and Consideration of State certification of the NPDES Permit on or about
October 15, 1981. Comments on the draft NPDES Permit, including the nonradio-
logical aquatic monitoring program, should be addressed directly to:

U.S. Environmental Protection Agency

Region IV, Consolidated Permits Branch.

345 Courtland Street, N.E.

Atlanta, Georgia 30365

ATTN: Ms. Earline Hanson

NPDES No. FL0002208 '
Ms. Hanson may be reached at (404) 881-4201

The draft NPDES Permit and proposed monitoring programs are reproduced in
Appendix C of this Draft Environmental Statement. In addition, the applicant
must obtain State approval of the facility in the form of a site certification.
A petition was filed by the applicant on September 1, 1981 to amend the current
State site certification for St. Lucie 2.

[ addi]
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Table 1.1

LICENSES, PERMITS AND OTHER APPROVALS REQUIRED FOR ST LUCIE 2

Agency

U.S. Nuclear Regulatory
Commission

U.S. Environmental
Protection Agency

U.S. Army Crops of
Engineers

U.S. Coast Guard

Advisory Council on
Historic Preservation

National Marine
Fisheries Service/
Fish & Wildlife
Service

Authority Required

Limited work authorigation

Construction permit

Operating License._

Special Nuclear Mat'l

Source Nuclear Mat'l
License

By-product Nuclear
Mat'1l License

Natiéna] Pollutant
Discharge Elimination
System Permit

Approval of State
Certification of Compli-
ance with Effluent
Limitations

Permit for Dredge - Fill
for Discharge Pipeline

Permit to Establish

Determination that Site
does not Infringe on
Federal Landmarks

Determination that Site
is not Archeologically
Significant

Collection of Threatened
and Endangered Species of
Sea Turtles

Impact

Air, Land, Water

Air, Land, Water
Air, Land, Water

Air, Land, Water
Air, Land, Water
Air, Land, Water

Water
Water

Water

Water

Land
Land

Water

Status or Authority.

68 Stat. 919; 10 CFR 50

68 Stat. 919; 10CFR50
68 Stat. 919; 10CFR50
68 Stat. 919; 10CFR70

68 Stat. 919; 10CFR40
68 Stat. 919; 10CFR30

P L 92-500 Section 402

P L 92-500 Section 401

River and Harbors Act
Section 10 33CFR209

80 Stat. 932; 14CFR77
Histofic Preservation

Act of 1966

Archeological Conserva-
tion Act of 1974

Endangered Spéﬁies Act
of 1973

Status

LWA received - 3/75

Permit received - 5/77
Application submitted - 3/80

Application to be
submitted - 2/82

Application to be
submitted — 2/82

Application to be
submitted - 2/82

Application submitted - 4/81.
Draft NPDES Permit included

in this document as Appendix C.
The final NPDES Permit will be

submitted by EPA to the State
for certification. -

Application

submitted -~ 7/79

Permit requested - 1/80
See Section 2.6 of this

Document

See Section 2.6 of
this Document

Permit obtained - 6/79
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Table 1.1 (continued)
LICENSES, PERMITS AND OTHER APPROVALS REQUIRED FOR ST LUCIE 2

Agency

Florida Dept of
Natural Resources

Florida State
Planning Board

State of Florida
Trustees of the
Internal Improve-
ment Fund

Florida Dept of
Environmental
Regulation

Federal Aviation
Agency

Authority Required

Beaches and Shores
Biological Survey

Certification of Site
Suitability

Construction of Discharge
Line

Variance from State
Water Quality Standards

State Certification that
Discharge Complies with
Sections 301, 302, 306,
and 307 of P L 92-500

_Certification to Con-

struct and Operate Pol-
Tution Control Device

Air Navigation Approval

Impact
Land

Water
Water,

Land, Air

Water

Water

Water

_Land, Water

Air

Status or Authority

Chapter 161 Florida
Statutes

Chapter 253 Florida
Statutes

Power Plant Siting Act
of 1972; Sections 403.501
et. seq.

Chapter 253 Florida
Statues

Ch 17-3, Florida Admin-
istrative Code

P L 92-500 Sect..401
Power Plant Siting Act
of 1972 — T T~

80 Stat. 932; 14CFR77

Status

Not required
Not required

Certification obtained 5/76,
modified - 4/80. FP&L filed
a petition for amendment on
September 1, 1981.

Permit applied for 8/79
Being developed under
Power Plant Siting Act

Certification will be developed
following State review of the
final NPDES'Permit.

Certification obtained
5/76

Permit requested 12/79

Source: FSAR, Tab]e”12.0-1




2 PURPOSE OF AND NEED FOR ACTION

2.1 Résumé

When the Final Environmental Statement-Construction Permit (FES-CP) was issued
in May, 1974, the staff concluded that St. Lucie 2 should be allowed to operate
to ensure the reliability of service on the FP&L system. At that time, St. Lucie 2
was scheduled to begin commercial operation in December 1979. This online date
was predicated on an expected growth rate in summer peak load demand in the
FP&L ‘service area of about 11.4% a year from 1973 to 1980. However, the actual
growth rate from 1973 to 1980 was only about 4.9% a year. This decline in the
expected growth rate of electricity demand is not unique to the FP&L service
area; rather, it is representative of a national trend, attributable in part

to higher prices for electricity, conservation, and an overall slowdown in
economic growth. One response by utilities has been to adjust the projected
expansion of capacity by delaying planned additions to their systems. It is

in this context that the applicant has delayed the commercial availability of
St. Lucie 2. Current scheduling calls for St. Lucie 2 to begin commercial
operation in May 1983.

In this statement the staff evaluates the purpose and need for St. Lucie 2 in
the context of (1) overall system production costs for generating electricity;
(2) availability of alternative fuels; and (3) reliability of the power supply
for the FP&L System. The conclusions drawn from this review will be factored
;ntoLthe staff's decision regarding the issuance of an operating license to

t. Lucie 2. ’

2.2 Production Costs

St. Lucie 2 was constructed to provide an economical source of baseload energy.
Because substantial capital as well as environmental costs associated with
constrdction have already been incurred, the only economic factors that are
relevant for consideration now are fuel costs and operation and maintenance
(0&M) costs, because these expenses will be affected by whether the unit
operates or not. A comparison of system production costs with and without

St. Lucie 2 available to the system shows strong economic justification for
operation of the facility.

The FP&L system is currently heavily dependent on fossil fuels for generating
electricity for its customers. In 1979 and 1980, slightly more than 50% of
FP&L's electrical energy was generated by oil. Other major energy sources relied
upon by FP&L in 1979 and 1980 include nuclear (~25%), natural gas (~20%), and
outside purchases ("5%).1 The system's dependence on 0il is even more pronounced
when viewed-in the context of FP&L's: system capacity. For example, in 1980 .
slightly more than 60% of FP&L's capacity was oil fired and although significant
additions to capacity are planned throughout the 1980's, FP&L's 1989 system
capacity will still be about 50% 0i1 fired.? Because of FP&L's current and
future strong dependence on oil-fired capacity, the staff has concluded that

the replacement for any energy not produced by St. Lucie 2 would have to come
predominantly from oil-fired generation. This conclusion is consistent with

the applicant's own assessment of the source of replacement energy should

St. Lucie 2 not be allowed to operate.
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St. Lucie 2 is an 802 MWe (net) unit which according to the applicant is expected
to operate at an annual capacity factor of 72 percent. On an annual basis,

the unit would thus produce about 5 billion kWh. The applicant has estimated
that if St. Lucie 2 were not permitted to operate, all of this energy would

have to be provided by oil-fired capacity. FP&L also estimates an average plant
heat rate for its oil-fired capacity of 10,000 BTU per kWh and 8 percent per
year escalation on the price of 0il. This escalation rate is applied to a 1981
base price of $36.00 per barrel. These parameters result in a fuel cost for
replacement energy of about $363 milljon during the proposed initial year of
full operation of St. Lucie 2 (1984).3 : ‘ ‘
The staff has evaluated the replacement energy cost of St. Lucie 2 and concludes
that stubstantial dollar savings will be realized with its operation, despite

the fact that the staff views the dollar savings reported by the applicant as
being on the high side. First, production cost savings are computed by taking
the difference in operating cost between the source of replacement energy and

the nuclear unit. The applicant's analysis estimates the cost of replacement
fuel but fails to deduct the savings in nuclear fuel resulting from that increased
reliance on oil. Assuming a 1984 nuclear fuel cost of 10 mills/kwh the dollar
savings should be about $50 million less than that estimated by the applicant.
Second, given the operating experience with nuclear plants in general, the staff
believes that the applicant's capacity factor assumption for St. Lucie 2 during
its initial years of operation is optimistically high. If a lower capacity
factor were assumed, on the order of 50% to 55%, the applicant's estimate would
be reduced by about 25% to 30%. Taking both factors into consideration, the
staff estimates fuel cost savings, during the initial year of operation of

St. Lucie 2, on the order of $225 million.

A production-cost analysis should also include the differential in variable

0&M costs between St. Lucie 2 and the units which would provide the replace-

ment energy. However, these cost items are quite small in relation to the
fuel-cost differential and would not alter the ultimate cost differential to

any meaningful degree.

In addition, a decision to operate St. Lucie 2 will necessitate a decommissioning
expense once the unit is retired from service. 'In Section 8.5 of the FES-CP,

the staff discusses the different decommissioning methods available. For a

large PWR unit (such as St. Lucie 2) the decommissioning cost is estimated to
range from $21 million to $43 million (in 1978 dollars).*

In conclusion, savings .associated with the operation of St. Lucie'2 are substan-
tial although less than that estimated by the applicant. The results would

not be significantly altered if the demand for electricity grows at a lower

rate than assumed, because FP&L's marginal energy source would continue to be

0il. Savings were only estimated for the initial year of operation; in actuality,
fuel-cost savings would continue as long as St. Lucie 2 is capable of operating
and the marginal cost of replacement energy exceeds that of St. Lucie 2.

The operation of St. Lucie 2 also will result in environmental impacts and risk.
These have been evaluated by the staff, and the findings are presented in
Chapters 4 and 5 of this report. These impacts are viewed as negligible to
acceptable.
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2.3 Diversity of Supply

It is to the advantage: of a public utility to have diverse sources of power
available. Any number of problems could arise regarding the availability of
fuel to generate electricity. If.imported oil were not available, if further
Timits were placed on the use of natural gas as a boiler fuel, or if shortages
of enrichment facilities were to develop, too much reliance on one or two
fuels, especially for baseload operation, could necessitate cutbacks in power
to the power-supply grid. Currently, slightly more than 80 percent of FP&L's
generating capacity comes from natural gas or o0il.5 With St. Lucie 2 in
operation, FP&L would be better prepared to meet unexpected changes in the
supply of these fossil fuels. The fact that operation of St. Lucie 2 will
improve the diversity of fuel supply for the service area is further justifica-
tion for operation of the facility. ' '

2.4 Reljability of Analysis

FP&L's current official projections for its system.call for average annual
rates of increase of about 4.3 percent for peak-load' demand and 3.6 percent
for net-energy-for-area load for the period 1978 to 1988. 6

Table 2.1 shows FP&L's reserve margins with and without St. Lucie 2 in operation
for 1983 through 1988. The peak-load-responsibility values reported here
reflect FP&L's official forecast for the summer system-maximum hourly load
including interruptible loads. System capacity reflects summer ratings for

all capacity owned by FP&L.

Table 2.1 FP&L's Projections of Summer Peak Loads,
Capacity, and Reserves, 1983-1988*

Capacity | Reserve margin
(MWe) (%)
With Without With Without

Peak load St. Lucie 2 St. Lucie 2 St. Lucie 2  St. Lucie 2

(MWe) .
1983 10,715 13294 - 12547 - 24.1 17.1
1984 11,105 13294 12547 19.7 13.0
1985 11,495 13994 . 13247 21.7 15.2
1986 11,885 13994 13247 17.7 11.5
1987 12,275 14994 14247 22.2 16.1
1988 12,670 14994 _ 14247 18.3 12.4
*Assumes St. Lucie 2 is available for operation by the summer of 1983. gi
Source: ER-OL Table 1.1-9. {
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" For capacity expansion planning purposes, FP&L considers reserve margins of 20.

.

to 25 percent an acceptable range to insure an adequate and reliable system

'~ for its customers.” This standard is consistent with the 15- to 25-percent
' reserve margin guideline of the Federal Energy Regulatory Commission. Thus,

based on FP&L's current load forecast and capacity plans (as shown in Table 2.1),

. if St. Lucie 2 is not added within the proposed time frame, FP&L's reseive
 margins will be inadequate. . .

. The staff concurs with FP&L's'findiﬁg thgt St. Lucie 2 will probably be needed

to maintain minimum-reliability levels. A state-level econometric forecasting

t model has been developed for NRC by the Oak Ridge National Laboratory (ORNL).

This model suggests that the growth in kWh sales in the State of Florida between
1980 and 1990 will approximate 5 percent per year. Assuming equivalency in

the growth of electric energy sales and peak load growth (i.e., a constant system
load factor) the staff's analysis results in higher projections of peak load
demand and lower reserves than those estimated by the applicant. Thus, if a

20 to 25 percent reserve margin is needed for reliability purposes, the staff's
analysis supports the need for this unit.

2.5 Conclusions

The results of the staff's assessment of purpose and need support a decision

to issue the operating license for St. Lucie 2 in the time frame proposed by

the applicant. The fact of overriding importance is that the timely addition

of this unit on the FP&L's system is expected to result in significant savings

in system production costs. Furthermore, the operation of this unit will decrease
FP&L's dependence on fuel supplies of uncertain availability and will increase
system reliability. :
|

The operation of this unit will result in environmental costs and limited risk.
However, these issues have been addressed in this statement, and the staff has
found the costs and risk to range from negligible to acceptable. Moreover, if
St. Lucie 2 does not operate, replacement energy will have to be generated.

This increased use of other power generation facilities would have their
associated environmental costs and risks. Finally, although decommissioning

is identified as an incremental cost of operating St. Lucie 2, it should be

hoted that this cost represents less than 25 percent of the projected production-
cost savings resulting from St. Lucie 2 operation for a single year.
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3 ALTERNATIVES TO THE PROPOSED ACTION

3.1 Résumé

During the Construction Permit (CP) stage of the licensing process, the staff
analyzed alternative sites, alternative plant designs, and alternative sources

of generation, including the alternative of not adding new production capacity.

The staff concluded based on its analysis of these alternatives, as well as on

a cost benefit analysis, that additional capacity was needed, that nuclear:

would be an environmentally acceptable means of providing the capacity, and

that St. Lucie 2, at a specified site, and of a specified design, was acceptable
from an environmental perspective. Since that time the unit has been substantially
constructed. The economic and environmental costs associated with the construction
of the unit that have been incurred must be viewed as "sunk costs" in any
prospective assessment. ) :

3.2 Alternatives n

Absent the discovery of a compelling safety or environmental concern which was
not evident during the construction permit review, consideration of different
sites, dramatic plant modifications, or the construction of new and different
energy sources as alternatives to the existing nuclear facility is not warranted
at the OL stage. No such compelling consideration has emerged. .
The environmental costs associated with any of these alternatives which were
considered and foreclosed at the CP review stage would now be prohibitive when
compared to the incremental costs of operating the completed St. Lucie 2.

These alternatives would require significant environmental and capital commitments,
in addition to their costs of operation. Further, the delays caused by any
proposed change in plans would necessitate an assessment of.the cost of providing
the energy that could have been produced by St. Lucie 2 versus the cost of

energy from replacement energy sources during the delay period.

Therefore, it is the staff's view that at this time, the only alternative to
operation of St. Lucie 2 is to deny its operation. Absent any significant
environmental or safety objection, the decision is an economic one. If operation
is denied, the most conservative assumption (i.e., least costly) is that
existing capacity on the applicant's system is available to replace the energy
that could have been provided by St. Lucie 2. If, under this scenario, it can
be demonstrated that significant production cost savings are available from
operation vis-a-vis non-operation, then the operating alternative is preferable.
The staff has evaluated this cost differential in Section 2.2 of this statement
and finds that savings on the order of $225 million would be realized during
the proposed initial year of operation of St. Lucie 2. Comparable savings
would be expected for subsequent years. ) '

Thus, the only feasible alternative to operation has been eva1uated, and
-operation of St. .Lucie.2 has been determined to be the preferred alternative.

£
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4 AFFECTED ENVIRONMENT

4.1 Résumé : . ,

The following sections provide a description of the facility and the related
environment only with respect to those areas where additional information or
changes have occurred since the FES-CP review.

4.2 Facility Description

4.2.1 External Appearance, Plant Layout, and Land Use

A general description of the external appearance, land use, and plant layout

is provided in Chapters 2 and 3 of the FES-CP. Since the FES-CP was written,
some minor changes have occurred in these areas. The terminal end of the dis-
charge canal headwall ‘has been extended to the south to handle the altered design
of the discharge 1ine for St. Lucie 2.1 The discharge pipeline for Unit 2 has

a 4.9-m (16-ft) inside diameter changed from the 3.7-m (12-ft) diameter pipeline
described in the FES-CP. The original headwall was constructed to accommodate
the 3.7-m (12-ft) pipe. A detailed description of the effects of these changes
may be found in Section 4.2.4, Discharge System. Also, an additional plant
access road was constructed over 61 m (200 feet) north of the discharge canal
access on State Road AlA. A general plant layout is presented in Figure 4.1.

4.2.2 Plant Water Use

The sources of water for Unit 2 usage remain as described in the FES-CP. Potable
water and water for other uses requiring low salinity is provided by the Fort
Pierce Municipal Water Supply System. Cooling water is obtained from the Atlantic
Ocean. There is an intake on Big Mud Creek to be used only for safe shutdown

of the plant under emergency conditions. Estimates of water use rates within

the plant have been revised but changes since the FES-CP review are small.

Estimated average usage from the Fort Pierce water system is now 9.6£/sec (152 gpm),
reduced from 13.2 2/sec (210 gpm) at the FES-CP review, and usage of ocean water

is now estimated to be about 32.5 m3/sec (520,000 gpm), an increase from

27.1 m3/sec (430,000 gpm) at the FES-CP review.

4.2.3 Intake System

The circulating water ocean intake structures, installed during the construction
of St. Lucie 1, have not been modified substantially since the St. Lucie 2 FES-CP
review.

The emergency water intake structure, -which the applicant has constructed, is
different in design and operation from that evaluated in the FES-CP. The emer-
gency water intake structure allows water to flow from Big Mud Creek, an arm -
of the Indian River, into the cooling intake canal. In the event that insuffi-
cient flow is available for the shutdown of the station, two 1.4 m (54 in) pipe/
valve assemblies on the intake structure are opened and water is allowed to

flow from Big Mud Creek to the intake canal. The flow rate into the intake
canal is dependent on the head differential between the canal and the creek.2
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To assure that the emergency system remains operational, the system is tested
semi-annually. The test consists of opening and closing each valve in each

1.4 m (54 in) diameter pipe for a period of less than one minute. Depending

on the head differential between the canal and the creek, about 380 m3 *(100,000
gal) per valve per test would flow from Big Mud Creek to the intake canal.
Yearly estimated flows due to testing from Big Mud Creek to the intake canal
are estimated to be less than 1900 m® (500,000 gal).2

The FES-CP evaluated the water flow from the creek to the canal through
pneumatic control plugs rather than remotely operated valves. Semi-annual
testing of the earlier design that used nine pneumatic plugs would have resulted
iR the flow of approximately 15,000 m® (4x106 gal) of water from the creek into
the canal.

The new design using the two 1.4 m (54 in) diameter pipes and remotely operated
valves results in an approximately 8-fold reduction in the annual flow of water
from the creek to the canal during reliability testing.

4.2.4 Discharge System

The St. Lucie discharge system is composed of a 671 m (2200 ft) long discharge
canal that terminates at two headwall structures east of State Road AlA. Each
headwall structure is connected to an ocean discharge pipeline. The discharge
canal constructed prior to the operation of St. Lucie 1 has not been substan-
tively modified since the preparation of the St. Lucie 2 FES-CP. However,

the second headwall structure and discharge pipeline which the applicant is
constructing for St. Lucie 2 operation is different from that evaluated in the
FES-CP. The diameter has been increased, the spacing between adjacent ports
has been increased, additional ports are provided, and the ports have been
turned to discharge at an angle away from shore rather than parallel to shore.

To accommodate the redesigned St. Lucie 2 discharge pipeline a new pipeline
headwall had to be constructed off the discharge canal. The headwall and
associated enlargement of the discharge canal are located immediately to the
south of the original and functioning pipeline (see Figure 4.2).

At the time of the FES-CP review the discharge pipeline designed to handle the
additional canal flow from St. Lucie 2 operation was a 3.7 m (12 ft) diameter
multiport diffuser line extending about 853 m (2800 ft) offshore with each of
the 48 ports oriented to discharge horizontally. The partially constructed
discharge pipeline, emanating from the newly constructed headwall, will extend
from the headwall into the ocean about 1029 m (3375 ft). It has a 4.9 m (16 ft)
inside diameter and is buried about 1.5 m (5 ft) below the ocean floor. The
;ast 432 m)(1416 ft) of the buried pipeline will be the diffuser section (See
igure 4.3). :

The multiport diffuser consists of 58 ports, each port located 7.3 m (24 ft)
between centers, is 40.6 cm (16 in) in diameter. Each port is mounted on a

4.3 m (14 ft) high riser with a 1.2 m (4 ft) inside diameter. To minimize plume
interference as well as reentrainment in the intake, the ports are oriented in
an offshore direction at a horizontal angle alternating 25 degrees left and
right from the long axis of the diffuser. Therefore, ports discharging water

to the same side of the diffuser are 14.6 m apart and direct the jet flow away
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from shore. Jet velocity of ihe discharge water at each port will average about
4 m/sec (13 ft/sec). The velocity of water inside the discharge pipeline will
average about 1.7 m/sec (5.7 ft/sec).

To control fouling in the discharge pipeline the inside of each port riser is
Tined with an anti-fouling compound called bis-{n-tributyl1in) oxide (TBTO) in

a neoprene rubber base. This 1ining is 1.3 cm (0.5 inch) thick with a 5% concen-
tration of TBTO. The anti-fouling property of this system is due to the con-
tinuous slow release of TBTO from the rubber. ' Estimates® of continuous release
rates based on the total surface area of TBTO impregnated rubber. The release
rate ranges from an initial rate of 0.24 lbs/day to an ultimate rate of 0.11 1bs/
day. At a discharge flow rate of 32.5 m3/sec (515,000 gpm) this corresponds
to 0.039 ppb the first year of operation and to an average of 0.018 ppb during
the later years of operation. TBTO is currently registered with the USEPA for
use as an anti-foulant. : q P .

When either St. Lucie 1 or 2 is out of service the Y-port diffuser is to be
closed and all flow will be diverted through the multi-port diffuser. With

both units in service the relative distribution of flow between the two outfalls
will vary with the Plant flow and perhaps with tidal and ocean current condi-
tions. Nominally each discharge structure is designed for 33m3/sec (1160 cfs)
corresponding to the rated circulating plus intake cooling water flow of each
unit.

4.2.5 Radioactive Waste Tfeatment System (NPDES 004*)

10 CFR 50.34a requires an applicant for a license to operate a nuclear power
reactor to include a description of the des1gn of equipment to be installed
for keep1ng levels of radioactive materials in effluents to unrestricted areas
as low as is reasonably achievable (ALARA). The term "as low as is reasonably
achievable" means as low as is reasonably achievable taking into account the
state of technology and the economics of improvement in relation to benefits
to the public health and safety and other societal and socioeconomic consider-
ations and in relation to the utilization of atomic energy in the public interest.
Appendix I to 10 CFR Part 50 provides numerical guidance on design objectives
for light-water-cooled nuclear power reactors to meet the requirements that
radioactive materials in effluents released to unrestr1cted areas be Kept as
Tow as is reasonably achievable.

To meet the requirements of 10 CFR 50.34a, the app11cant has provided final
designs of radwaste systems and effluent control measures for keeping levels

of radioactive materials in effluents to unrestricted areas within 'the design
objectives of Appendix I to 10 CFR Part 50. The applicant has performed a cost-
benefit analysis as required by Section II.D of Appendix I for St. Lucie 2, to
show conformance with Appendix I to 10 CFR Part 50. The staff, however, e1ected
to evaluate the final designs of radwaste systems and effluent control measures
based on the requirements of the Annex to Appendix I, dated September 4, 1975,
since (1) the applicant previously elected, on June 1, 1976, to show confoymance
with the Annex rather than a cost-benefit analysis for St. Lucie 1, which has
operated since 1976; and (2) the evaluation of the system's ability to meet

*NPDES number refers to the outfall serial number designated in the draft NPDES
Permit included in Appendix C.
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the requirements of the Annex is more conservative than that of Section II.D

of Appendix I. In addition, the applicant has provided an estimate of the
quantity of each principal radionuclide expected to be released annually to
unrestricted areas in 1iquid and gaseous effluents produced during normal opera-
tion, including anticipated operational occurrences.

The staff's detailed evaluation of the 1iquid and gaseous radwaste systems and
the capability of these systems to meet the requirements of Appendix I will be
presented in Chapter 11 of the safety evaluation report issued in October 1981.
The quantities of radioactive material calculated by the staff to be released
from the plant are presented in Section 5.10 of this environmental statement,
along with the calculated doses to individuals and to the population that will
result from these effluent quantities. ' The staff's evaluation concludes that
the final designs of radwaste systems and effluent control measures are capable
of meeting the design objectives of Appendix I to 10 CFR Part 50, such that
radioactive materials in effluents released to unrestricted areas can be kept
as low as reasonably achievable.

At the time of issuance of the operating license, the applicant will be required
to submit technical specifications that will establish release rates for radio-
active material in liquid and gaseous effluents. These specifications will

also provide for the routine monitoring and measurement of all principal release
points to assure that the facility operation is in conformance with the require-
ments of Appendix I to 10 CFR Part 50. '

4.2.6 Cooling Water Discharge (NPDES 001 and 008)

Because the design of the cooling system discharge structure has been changed
since the FES-CP, the potential for environmental impact has been reconsidered.
Additionally, although the performance of the turbines and condensers have not
necessarily changed, a wider range of conditions has been considered in assessing
impact. This information provides the basis for the new review.

The Circulating Water System (CWS) which cools the condensers is designed for

a calculated maximum heat rejection rate of 6.51 x 1012 J/hr (6.17 x 10° Btu/hr).
At this rate the maximum temperature rise of the circulating water through the
condenser is about 14°C (25°F) at a circulating water flow of 30.9 m3/sec’
(490,600 gpm).4

With one of .the four St. Lucie 2 circulating water pumps out of use for servicing,
cooling water flow would be reduced to a nominal rate of 24.9 m3/sec (394,600 gpm)
and the maximum condenser temperature rise would be about 17.2°C (31°F). Ser-
vicing will be scheduled to coincide with unit outage. However, the higher
temperature condition is examined to determine impact during unplanned pump
failure. With both nuclear units operating at capacity, failure of a single
circulating pump would leave seven pumps in service with a Plant temperature

rise of 15.6°C (28°F). '

The Intake Cooling Water System (ICWS) for St. Lucie 2 uses ocean water at a
flow rate of 1.8.m3/sec (29,000 gpm), principally to cool equipment, and has
an average .temperature rise of about 10.6°C (19°F). When combined with the.
full water flow of St. Lucie 1 the total heat rejection rate is about
6.8 x 1012 J/hr (6.4 x 10° Btu/hr) and the net temperature rise is 13.7°C
(24.6°F) with all pumps operating.
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Since the discharge canal will carry the combined St. Lucie 1 and 2 flows as

well as the discharges from the Intake Cooling Water Systems, the temperature
differential between the ocean intake and the ocean discharge will depend on

the status of operation of both units. , :

To assure that impacts would be acceptable while operating with circulating

pump outages and to assure compliance with State of Florida regulations governing
temperature in the ocean:near the power plant discharge during such conditions,
FP&L looked at hypotheitcal worst case conditions for temperature studies.

They examined the situations which would exist with all ‘eight station CWS pumps
operating with temperature rises of 15.6°C (28°F) and 17.8°C (32°F). The -
application to EPA in the NPDES Permit and the petition to the State for
certification requested approval of continuous operation with a temperature

rise of 16.7°C (30°F) and intermittent rises as high as '17.8°C (32°F).

4,2.7 Non-Radioactive Waste Discharge Systems (NPDES 061,,002, 003, 005, 006
007, and 008) ?

Since the FES-CP review, some changes have been made in plans for usage of chemi-
cals. FP&L has described® the on-site hypochlorite generation system and associated
waste streams and have given additional detail on usage of chemicals for Corrosion
Control Systems.S The hypochlorite generation system will produce the sodium
hypochlorite for condenser defouling. Although condenser defouling was discussed
at the time of the FES-CP review, on-site generation of hypochlorite was not. '
Wastes from periodic cleaning of hypochlorite generator assemblies will be

disposed of offsite by a licensed contractor. The draft NPDES permit limits

the discharge of total residual oxidants (TRO), which would include total residual
chlorine, to 0.1 mg/¢ as an instantaneous maximum value (outfall serial numbers 001
and 008). FP&L has applied to EPA for authorization to chlorinate the auxiliary '
cooling water systems continuously. Discharge from these systems is regulated .
by NPDES 001 and 008. TRO must be maintained at concentration below 0.02 mg/1
during periods when circulating water systems are being chlorinated. '

Discharges of water treatment plant waste (deminéralizer regeneration wastes,
etc.) normally are directed to the evaporation/percolation ponds. However, on
occasion, direct discharge to the intake canal from the neutralization basin
(NPDES 002) may occur.

Immediately preceding St. Lucie 2 operations some of the components (including

piping and various portions of the steam system) may be cleaned and/or flushed

. with alkaline detergents and/or acid cleaning solutions. These "metal cleaning"
wastes will be discharged to the evaporation/percolation ponds or to the plant

discharge canal (NPDES 003) after treatment. .

Prior to completion of construction, dewatering wastes continue to be dischargedf
(NPDES 005) to the intake or discharge canals or the eyaporation/ percolation
ponds. | :

Condensers are tubed with titanium, a highly corrosion-resistant metal, and
have tube sheets fabricated of a copper alloy. Appearance of titanium in the
cooling water will be almost non-existent and copper corrosion should produce
a concentration of less than 0.02 pg/1.6 -
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FP&L has installed an extended-aeration wastewater treatment plant to treat

- the sanitary wastes from both units. Chlorinated effluent (NPDES 006) will
enter the cooling water intake canal where it will be further diluted. This
is in lieu of the septic tank and tile field planned at the time of the FES-CP
review. The new system avoids the potential problem of clogging of leaching
fields identified in Section 3.7 of the FES-CP and should preclude the need
for later tying into municipal treatment facilities.

Additions of hydrazine, cyclohexylamine, and phosphates for corrosion control
will leave the system with steam generator blowdown (NPDES 007), which passes
through filters and demineralizers prior to any discharge. Releases will be
infrequent and at Tow concentration. Potassium chromate will be used in com-
pletely closed cooling systems. Only Teakage from these closed systems will

be directed to the evaporat1on/perco1at1on ponds. The ER-OL includes add1t1ona1
data on planned chemical usage'and on chemical and biocide waste discharges.?

No point source d1scharge to waters of the United States will occur from the
evaporation/percolation ponds.

4,2.8 Power Transmission System

During construction of St. Lucie 1 the applicant installed a three-circuit,

240 kV transmission system which is capable of carrying the full output of

St. Lucie 1 and 2 with one circuit as a spare. Therefore, there are no
differences from the FES-CP.

4.3 Project Related Environmental Descriptions:

4.3.1 Community Characteristics

"The general socioeconomic characteristics of the region, including demography

and land use, are described in Section 2.2 of the FES-CP. As that source
indicates, the plant is located on 1132 acres in the middle of Hutchinson Island
and is roughly equidistant from the cities of Fort Pierce and Stuart. The island
is in both St. Lucie and Martin Counties. St. Lucie County covers approximately
the northern two-thirds of the island with Martin County covering the remainder.

The entire area is experiencing great population growth which is expected to
continue until a 1imit ‘is met whether due to physical constraints such as traffic
congestion-and the availability of potable water or due to zoning restrictions.
The projected growth has caused the Treasure Coast Planning Council to question
the future-availability of public facilities on the island.

With respect to zoning, Martin County is more restrictive in limiting the height
of buildings and the density of residential units per acre than St. Lucie County.
Martin County's area plan for Hutchinson Island restricts height to four stories
and allows for a maximum of up to twelve units/a for planned unit developments.
Because of a limit on the total number of units on the island in Martin County,
the average density is about 7.5 units/a.® St. Lucie County has no height
restr1gt1ons allows up to 18 units/a but has primarily 5 and 11 unit/a density
zones.
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Traffic congestion presents another possible constraint to population growth

on the island. There are presently three bridges from the mainland to Hutchinson
Island. One is in Fort Pierce while the Jensen Beach Bridge and Stuart Causeway
are in the Martin County portion of the island. Because of the rapid growth

on the island, especially in St. Lucie County and the resulting traffic flow

to the mainland in Martin County, the Treasure Coast Planning Council is under-
taking a traffic study of the three bridges and State Road AlA. State Road

AlA is the only highway running the length of the island.

The traffic study which is estimated to be completed by November, 1981 will be
used to determine if a new development in St. Lucie County will warrant a
Development Regional Impact Study. One of the possible results of the impact
study could be a more restrictive density for that development. '

Possible evacuation of the island due to an accident at the plant is a concern
because of traffic congestion. Great concern also exists, however, because of
evacuation due to hurricanes.1?

The constraint to population growth due to the limited supply of potable water
is discussed in the FES-CP Section 2.2. Since then, there have been plans to
expand the water supply on Hutchinson Island. The Fort Pierce Utilities
Authority (FPUA) plans to construct a 41 cm (16 in) water main to a point
approximately 5.6 km (3.5 mi) south of St. Lucie 2. This water main is being
installed to serve Island Dunes, a 572 unit high rise development which is
scheduled for completion by 1988. The FPUA water main serving Island Dunes is
in addition to the 30.5 cm (12 in) FPUA main already serving Hutchinson Island
between St. Lucie 2 and the southern boundary of St. Lucie County.

Other plans to expand the water supply on Hutchinson Island involve the construc-
tion of deep wells to the Floridan Aquifer. These wells employ a desalinization

process called "reverse osmosis". They are being constructed by developers

not served by public water supplies. On Hutchinson Island, all planned develop-

ments, except for Island Dunes and those projects within the City of Fort Pierce,
will be providing their own potable water with the reverse osmosis process.

As a result, desalinization by this process means potable water will be less of a
constraint to the island's development than previously thought. This desaliniza-
tion process is encouraged by the South Florida Water Management District.12

The population growth in the five mile area around the Plant was much greater
than previously anticipated. The FES-CP (Section 2.2) projected a 1980 popula-
tion within 8 km (5 mi) of the Plant of 1620. FP&L now estimates the 1981
population of that area to be 10,336.13 The resident population within 8 km

(5 mi) of the Plant is estimated to reach 94,180 in the year 2030.

This growth is reflected in Tables 4.1 and 4.2 which 1ist new developments within
8 km (5. mi) of St. Lucie 2 for the periods 1978 through May of 1981 and 1981
through 1990. - &

This area is also growing at a rate greater than anticiﬁated beyond the 8 km

(5 mi) radius. The 80 km (50 mi) radius around the plant contained 573,048
people in 1981. The estimated populations for 2000 and 2030 are 1,006,452 and
1,710,139 respectively. The FES-CP projected a 2000 poRu1ation of over 470,000
only. “ !
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TABLE 4.1

NEW DEVELOPMENTS WITHIN 8 km (5 mi) OF ST. LUCIE 2
BETWEEN 1978-1981 (AS OF MAY, 1981)

Location by Total Number Completion
On Hutchinson Island: Annular Sector of Units Date
Sand Dollar SE 1-2 203 1981
Villas SSE 1-2
Ocean Towers SSE 4-5 158 1981
Island Village SSE 4-5 32 1981
Sheraton Condo SSE 4-5 84 1978
(Formerly Sheraton
Motel)
Oceana SSE 4-5 286 1981
Mainland:
Gol1f Village SW 3-4 617 1980
. 4-5 :
Midport SSW 4-5 375 1981
SW 4-5

Source: ER-OL, Responsé to NRC Question 310.8.
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TABLE 4.2 ¢ u !

FUTURE DEVELOPMENT WITHIN 8 km (5 mi) OF ST LUCIE 2,
1981 to FUTURE -

|
|

Location by . Total Number Completion
On Hutchinson Island: Annular Sector of Units Date
Sand Dollar SE 1-2 and 162’ ) 1983 |
Villas SSE 1-2 ‘ 144 1986
| Island Dunes . SSE 3-4 108\ 1982
‘ ) 540 . 1987
‘ . : or
| ‘ 1988
Island Village SSE 4-5 102£ 1982
Islandia ' SSE 4-5 388 - 1983 «
. 184 1986
Mainland: !
Saddle Club WNW '4-5 700;(Note:‘ 1985
NW 4-5 only 413 units
are estimated
to be in the
five mile
arga.)
The Grove Wa4-5 576 Before
X 1990
Savannah Club SW 2-3 ; 2560 : Before
SW 3-4 P . 1990
SW 4-5 |
WSW 2-3
WSW 3-4
WSW 4-5 '
Midport (Part of. SSW 3-4 426 End of
Port St. Lucie) ’ ! 1981
SSW 4-5 . 380 1983
SW 3-4 976 . 1990
SW 4-5 . ‘

Source: ER-OL, Response to NRC Question 310.8
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The entire area is a popular one for tourists and seasonal visitors. The appli-
cant has estimated the number of tourists and seasonal visitors to the area
using data from the State of Florida Division of Tourism. The applicant made
projections through 1985 using a year's growth rate of 8% based upon a 1977 to
1978 comparison. The State had done the same. The applicant then used the
annual growth rate from the year 1970-1978, 2.1%, to project for 1985 to 2030.14
The staff feels that a projected growth rate based upon more, than one year's ..
worth of data would have better served the purpose for the projections through
1985. The State has since revised their projections through 1985 to about a

5% growth rate.l5

For the five mile area around the Plant, the applicant estimates a peak daily
tourist and seasonal visitor total of 4412 for 1981 and a projection of 40,259
for thgayear 2030.The 48 km (30 mi) totals are 54,680 and 196,758 for the same
years.

The population growth in the area has greatly exceeded the projections of the
FES-CP. This growth does not show any signs of slackening until one of the
previously mentioned constraints is met.

4.3.2 Water Quality

The FES-CP review was based on about two years of water quality studies in the
immediate site vicinity. FP&L has continued to collect water quality data in
conjunction with St. Lucie 1 operation. These St. Lucie 1 studies provide addi-
tional data on temperature and nutrient content.

The basic understanding of coastal water quality remains as described at the
FES-CP review. With the longer period covered by the availability of Tocal
data, the ranges of values of most parameters have been extended. For example,
at the time of the FES-CP review data showed the range of ocean surface tempera-
ture near the site to be 15%C to 30°C (59°F to 86°F). The longer sampling
interval shows the range to be 15°C to 32°C (59°F to S0°F).

Nutrient levels during the post FES-CP sampling period remained low and within
the range expected. The "seasonal" peak in phosphorous reported in the FES-CP
review has not recurred. The peak had been attributed to upwelling of the nutri-
ent rich water from greater depths. Temporal variations in the subsequent data
have been attributed to tidal exchange with the richer Indian River estuary.

Dissolved oxygen levels continue to be low in mid summer although values in
recent years did not drop for extended periods to the 1972 low discussed in
Section 2.5 of the FES-CP.

4.3.3 Surface Water Hydrology

The surface water descriptions presented in Section 2.5 of the FES-CP are still
valid. Bathymetric and tidal data have been collected subsequent to the FES-CP.
In addition, Section 5.3.3 contains a discussion of the hydrologic effect of
alterations in the floodplain as required by Executive Order 11988 - Floodplain
Management.
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The St. Lucie site, located on Hutchinson Island, is bordered on the east by

the Atlantic Ocean which will be used for waste heat dissipation. The Atlantic
Ocean will also receive treated liquid effluents during normal plant operation.
Hutchinson Island is separated from the mainland by the Indian River, a shallow,
tidally influenced lagoon. To the north of the site 1ies Big Mud Creek, an
inlet off the Indian River. Big Mud Creek is not-a flowing stream but does
receive surface-and subsurface runoff.resulting from precipitation on Hutchinson
Island. Big Mud Creek serves as a source of emergency cooling water for both
St. Lucie 1 and 2. Average annual precipitation at the site is 157 cms (62 in.).
Surface runoff, however, is very small at the site because of high soil perme-
ability and evapotranspiration. There are no freshwater streams in the vicinity

of the site.
The nearshore bottom of the Atlantic Ocean off the site slopes at a one on.

80 gradient to about -10.7 m (-35 ft) MLW. The ocean bottom maintains this
depth for about 800 m (0.5 m) before rising to Pierce Shoal at about -6.4 m

(=21 ft) MLW. A slight trough 8 km (5 mi) wide and approximately 15 m (50 ft)
deep separates Pierce Shoal from the northward extension of St. Lucie Shoal.

The ocean bottom then slopes at a gradient of approximately one in 600 for 19 km
(12 mi) across the continental shelf, to a depth of 36 m (120 ft). The slope
then increases, resulting in a depth of 183 m (600 ft) approximately 29 km

(18 mi) east of the Plant site.

A tide monitoring program undertaken by the applicant from May 1976 to May 1977
showed a mean tidal range of 1 m (3.28 ft). This compares favorably with mean

tidal ranges determined from established tide gauges at Miami 0.76 m (2.3 ft),

Palm Beach 0.85 m (2.6 ft), and Vero Beach 1.04 m (3.1 ft).

Currents, in the nearshore region of the site are affected primarily by winds
and, tides. The Florida Current, a part of the Gulf stream system, is found
farther offshore, beyond the 91 m (300 ft) contour. Ocean currents near the

St. Lucie 1 discharge were measured by Continental Shelf Associates (CSA),
Tequesta, Florida, from November 1973 through May 1975. Average current speed
was found to be 22.5 cm/s (0.74 ft/sec) near the surface and 1.64 cm/s

(0.54 ft/sec) near the bottom. The prevailing surface current direction is
alongshore from the north and occurs about 49% of the time. FLow from the south
occurs about 23% of the time. Current speeds were found to range from near

zero to 48.8 cm/s (1.6 ft/s). .Frequency distributions by month for surface

and bottom current directions and speed are provided in the applicant's ER-OL. 16

Sea water temperatures on the Atlantic Ocean offshore of the site were found
to range from about 15°C (59°F) to 32°C (90°F) between 1971 and 1978. The mean
temperature for all stations and depths monitored during the period was 25°C
(77°F). The average salinity of the Atlantic Ocean off Hutchinson Island is
about 35.5 parts per thousand (ppt). A range of 33.0 ppt to 38.5 ppt has been
reported with most values between 34.0 ppt and 36.0 ppt. Salinity is generally
lowest during fall and winter and increases to a maximum: during the summer.

‘ |
4.3.4 Groundwater Hydrology ‘

Underlying the one to two meters (3 to 6 ft) of surface organic material on
Hutchinson Island is the Anastasia Formation. The Anastasia Formation is an
unconfined water table aquifer consisting of grey slightly silty fine to medium
sand with varying amounts of fragmented shells. The Anastasia Formation extends
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to a depth of about -41 m (-135 ft) MSL to -47 m (-155 ft) MSL. Below the -
Anastasia Formation lies the Hawthorne formation. The upper 30 meters of the
Hawthorne formation at the site consists of a slightly clayey and silty very

fine sand. Below this zone and extending to about -122 m (-400 ft) MSL are sandy
clayey silts which form an aquiclude for the underlying Floridian artesian aquifer.
The Floridian aquifer, which 1ies about 210 m below the land surface in St. Lucie
jCounty, underlies all of Florida and southern Georgia.- The Floridian aquifer

is a highly porous limestone formation with an estimated artesian head at the
site of 10.7 m (35 ft) MSL. The thickness of the Floridian aquifer at the site
1s unknown; however, artesian wells up to about 370 m in depth have been drilled
in St. Luc1e County ‘ :

The groundwater tab]e at the site occurs near or at the natura] ground surface
and reflects tidal variations near the Atlantic shore. Field and ]aboratory
tesgs s?ow the permeab111ty of the near surface material to be between 10-2 to
10- cm/s

4.3.5 Water Use

There are ‘no potable water intakes in surface water bodies that potent1a11y

may be affected by the plant. Recreational uses of the Atlantic Ocean within

80 km (50 mi) of the St. Lucie Plant include beach activities, saltwater fishing,
boating and surfing. The present and projected future participation rates of
recreational water use are provided in the applicant's ER-OL.

A well survey conducted by the applicant for issuance of the Construction Permit
indicated that there were no potable water wells on Hutchinson Island. An
October 1979 survey conducted by the applicant indicated that there are now

two wells located approximately 9 km (5-1/2 mi) south of the plant on State

Road AlA presently being used as a source of potable drinking water. The survey
also -determined that condominium developments were planned in an area extending
from 1.5 to 6.5 km south of the site. The applicant has indicated that these
developments may drill deep wells and use a reverse osmosis system for water

supply.
4.3.6 Meteorology and Air Quality

The discussion of the general climatology of the site and vicinity contained
in the FES-CP remains unchanged. Climatological statistics for average tempera-
ture and precipitation in the area have changed only slightly since issuance
of the FES-CP. However, information about the frequencies of thunderstorms,
tornadoes, waterspouts, and hurricanes has changed. A recent study by the
National Climatic Centerl? indicates that about 100 thunderstorms occur each
year in the vicinity of the St. Lucie site. Tornadoes in Florida are most
likely in spring and summer. The applicant has examined tornado occurrences

in the area for several different periods of record and concluded that the
number of reported tornadoes 'in Florida is highest for the period 1968-1980,
almost double the average reported for the period 1955-1967. Using the h1gher
frequency of tornado occurrences, the appllcant has computed a recurrence
interval of 275 years for a tornado at the Plant site. Waterspouts are quite. .
common along the east coast of Florida, with 196 waterspouts:reported within
40 km (25 mi) of the shore along 332 km (200 mi) of the coast centered:at St.
Lucie in the period 1952-1980. Tropical cyclones (classified as trop1ca1

- pr—
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depressions, tropical storms, and hurricanes) affect the Florida penninsula on

the average of about once per year. The applicant has determined that 95 tropical

. cyclones (16 tropical depressions, 40 tropical storms, and 39 hurricanes) have
affected the Florida penninsula within 161 km (100 mi) of the St. Lucie site

in the period 1899-1980. Tropical cyclones are most Tikely in August, September,
and October,

Since issuance of the FES-CP, several additional years of onsite meteorological
data have been collected at the plant site. However, the onsite meteorological
measurements program has also changed since issuance of the FES-CP. The best
available period of record for onsite meteorological data'at this time is January
1977 - December 1978. Prevailing winds at St. Lucie are southeaster1y, with

winds from the east-southeast, southeast, and south-southeast occurring between
25% and 30% of the time at the site; however, from November through February,
northwesterly winds prevail. The average wind speed at St. Lucie is about

3.1 m/s (7 mph). Calm conditions occur about 0.5% of the time. Neutral (Pasquill
type "D") and slightly stable (Pasquill type "E") conditions, as defined by .
vertical temperature gradient, occur between two-thirds and three-quarters of

the time. Moderately stable (Pasquill type "F") and extremely stable (Pasquill
type "G") conditions occur relatively infrequently, xota111ng only about 5%

for the per1od January 1977 - December 1978.

As indicated above several changes have been made to the preoperational onsite
meteorological measurements program described in Section 6.1.3 of the FES-CP.
The current meteorological program consists of a 60.6m (199 ft) tower located
about 730m (2400 ft) north of the reactor complex, with the following measure-
ments: wind speed and wind direction at the 10m (32 8 ft) and 57.9m (190 ft)
levels; temperature gradient between the 10m and 57.9m levels and between ‘the
10m and 33.5m (110 ft) levels; drybulb temperature at 10m, 33.5m, and 57.9m;
and dewpoint temperature at the 10m Tevel. Precipitation is measured by a tipping
bucket rain gauge located near the tower. The wind speed and direction sensors
have been upgraded since issuance of the FES-CP to conform to the guidance of
Regulatory Guide 1.23 with respect to starting thresholds. The entire onsite
meteorological measurement program now conforms to the guidance of Regulatory
Guide 1.23. The operational phase of the onsite meteorological measurements
program will be essentially the same as the current program.

4.3.7 Terrestr1aTrEco1ogy
4.3.7.1 General

The only change occurr1ng since the FES-CP is the e11m1nat1on of approximately
three acres of vegetation, pr1mar11y red mangrove and less that one acre of

saw palmetto and Australian pine at the eastern end of the discharge canal.

This action is necessary for the construction of a second headwall and second
discharge p1pel1ne which will form part of the St. Lucie 2 once-through cooling
system. While this construction involves excavating through the dune appro-
pr1ate precautions will be taken to restrict activity to less than 30 m (100.ft)
in width. Once the structures are in place the dune will be restored to its .-
original contour and revegetated with native dune - stabilizing species. There*
fore, this activity will have 11m1ted effect for a short period of t1me on the .

1
H

“terrestrial ecology of the site. | . Crhe
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4.3.7.2 Prime Agricultural Land : ‘

L]
There is no prime or unique agricultural land onsite.

4,3.8 Aquatic Ecd]ogy .

4.3.8.1 Indian River and Big Mud Creek

Indian River is a shallow bay lying to the west of Hutchinson Island. It is
approximately 2.4 km (1.5 mi) wide in the vicinity of the station. Big Mud
Creek was a shallow (less than 1 m (3 ft) deep) arm of Indian River that extends
nearly across Hutchinson Island immediately north of the Plant and serves as

the source of emergency cooling water. The creek was dredged for barge access
and fill material during station construction. Between Herman Bay Point and
State Road AlA the creek was dredged to a depth of approximately minus 14 m

(45 ft) MLW.2 »,A channel .connecting Big Mud Creek and the Intracoastal Waterway
in Indian River was dredged to minus 3.7 m (12 ft) MLW. '

The FES-CP briefly discusses the biological characteristics of Indian River
and Big Mud Creek. ‘Since issuance of the FES-CP additional information
characterizing these two waterbodies has been collected.2218219,20,21

Gilmore2! provided a qualitative analysis of the ichthyofauna of the southern
portion of the Indian River Lagoon and described it as exceptionally speciose
and probably the most diverse estuarine fish fauna in North America with over
300 species known. During the 1974-75 study over 1 million fish were captured
in monthly seine hauls at seven stations in Indian River Lagoon (a total of

16 collections). Approximately 50% of all species of fish were captured from
Big Mud Creek, one of the seven stations. About 46% of the fish were taken
from Big Mud Creek were from species of commercial or recreational value. The
Big Mud Creek sampling station had a sea grass bed at the eastern end of Big
Mud Creek near State Road AlA crossing. The large populations encountered by
Gilmorel® probably was due to the scarcity of other sea grass beds in Big Mud
Creek since the dredging of the waterbody during station construction.
Chlorophy11, phytoplankton, and zooplankton sampling indicated that this
sampling station was not exceptionally productive even though there was a great
abundance of planktivorous fishes. Gilmore!® surmises that since more of Big
Mud Creek-has been dredged to depths below 10 m (33 ft) only a single shallow
sea-grass bed is presently available for schooling planktivorous fishes to avoid
predators during diurnal periods. During nocturnal periods these fishes graze
on zooplankters found in the deeper open waters of the creek.

Poo1t2% commented on the diversity of crustaceans collected from the Indian
River at Big Mud Creek. A total of 24 species of decapod and 1 species of
stomatopod crustaceans were collected during a 1972-74 survey.

4,3.8.2 Atlantic Ocean .

The FES-CP describes the various communities inhabiting the Atlantic Ocean
immediately offshore of the St. Lucie Plant. This description is based on data,
available prior ito St. Lucie 1 startup in 1976. As part of the operating license
for St. Lucie 1 the applicant has conducted a biological monitoring program,
begun in December 1975, which included sampling offshore in the vicinity of
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the Plant. The results of this monitoring program are summarized yearly and
presented in the annual non-radiological environmental monitoring reports, the
most recent is for calendar year 1980.22 In 1980 offshore sampling was conducted
for aquatic macrophytes, zooplankton, phytoplankton, macro1nvertebrates fish,

and shellfish.

1

4,3.8.2.1 Benthic Macrophytes

The occurrence of benthic macrophytes in the vicinity of the Plant is Timited
principally by the lack of suitable substrate for _macrophyte attachment. Benthic
macrophytes are generally fragments of small specimens attached .to shell and
rock. Algal diversity and abundance at six sampling stations increases in the
summer and autumn. This increase is primarily caused by drift algae although

the number of attached species also increases. Drift algae tends to accumulate
at the discharge and control stations both with sand bottoms and inshore. These
two stations had the highest species diversity. Attached algae were dominant

at the remaining more offshore stations where the shell and shell fragment bottom
offered some surface area for algal attachment. No effect of St. Lucie 1 opera-
tion to the benthic macrophyte community was observed.

4.3.8.2.2 Phytoplankton )

Seasonal variation of phytoplankton density and chlorophyll a offshore of the
Plant over the past five years was generally bimodal with peaks in the fall

and early spring. Generally densities in the intake and discharge canals and

at the offshore discharge and control stations were generally higher than at

the remaining four offshore stations. The discharge and control stations are

the most inshore of the six offshore stations. The only probable offshore impact
of Plant operation is phytoplankton enrichment at the discharge station; however,
high densities of organisms -and chlorophyll & at the control station may indicate
that a nearshore influence rather than plant operation may be responsible for

the higher phytoplankton standing crop.

4.3.8.2.3 Zooplankton

Peak zooplankton densities occurred generally during the summer months, with
variable winter and spring production periods. Densities between stat1ons were
highly variable. A comparison of baseline and St. Lucie 1 operational studies
showed no discernible trends. Mean zooplankton densities and biomass were
generally higher at the d1scharge sampling station than at other offshore stations.
This higher number of organisms is probably related to nearshore influences

rather than Plant operation. No effect of St. Lucie 1 operation, other than
possible zooplankton enrichment due to a higher phytoplankton standing crop

was observed. ‘

4.3.8.2.4 Benthic Macroinvertebrates |

Benthic data have been collected from five to six permanent offshore stations
during the preceeding 5 years. Sediment compos1t1on at the discharge station
has remained essentially unchanged since prior to St. Lucie 1 startup. Benthic
grab data typically show extensive seasonal variation. Within the last two
years both.the discharge and the southern control station have exper1enced
increases in molluscs and echinoderm. Recently increases occurred in the number
of taxa and number of individuals collected between 1979 and 1980. These
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increases tended to counteract the decreases noted between 1978 and 1979. A1l
observed fluctuations are attributed to long-term variability of the community
and are probably not attributable to St. Lucie 1 operation.

4,3.8.2.5 Fish and Shellfish

.In 1980 sampling of fish and shel1fish was conducted using gill nets, trawling

and beach seines. Five years of gillnetting and trawling in the Atlantic immed-
iately offshore of the station established that greater numbers (~65% of the
total catch) of fish captured were from the discharge and control stations.
These two stations were the.most inshore of the six stations sampled. This
difference was attributed to the highly motile schooling nature of several of
the species and the inshore preference of forage species. The bottom relief,
warmer water and turbulence associated with the St. Lucie 1 discharge may also
attract forage fish and their predators.

Beach seining established that the largest percentage of the total catch was
found north of the Plant.

Ichthyoplankton was generally abundant during the spring and summer of each

year. The most common larval fishes were herrings and anchovies. Differences

in ichthyoplankton densities between the various offshore stations was attributed
to natural year-to-year and seasonal variations rather than Plant operation.

4.3.9 Threatened and Endangered Species

Five species of marine turtles, Federally Tisted as threatened or endangered

are known to be at the site (see Section 5.7). Al1 five species have been taken
from the intake canal (see Section 5.6.1). Three species have been taken from
the intake. Three species are known to nest on the beaches of Hutchinson Island.
Based on information presented by NMFS, Hutchinson Island may be one of the
largest marine turtle rookeries in the U.S.23 Censusing marine turtle nesting
on the beaches of Hutchinson Island was conducted in 197124, 197325, 1975, 1977,
and 1979.28227

The total estimated number of loggerhead nests on Hutchinson Island ranged from
2872 in 1977 to 4813 in 1975.%28 Since 1973 there has been an overall increase
in the ratio of unsuccessful to successful loggerhead nesting crawls in which

eggs are deposited.?7

Compared to loggerhead turtles, green turtle nesting is uncommon on Hutchinson
Island. The number of nests observed in the beach nesting survey ranged from
five in 1977 to 43 in 1975.27 Assuming a two to three year breeding interval
of 8-15 female green turtles nesting on Hutchinson Island, this represents a
major portion of the Florida population of nesting adults.

Leatherback turtles nest only incidently in Florida. The Hutchinson Island
surveys have identified no more than six nests per year.

The ER-0L29 confirms that the Brown pelican (Pelecanus occidentalis) is a common
permanent resident and that Bald eagles (Haliaeetus leucocephalus) are occasion-
ally seen during the fall, winter and spring on Hutchinson Island. Neither
species was seen onsite during the staff's site visit February 17 and 18, 1981.
Brown pelicans were seen about 10 miles south of the site on Hutchinson Isiand.
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The ER-OL stage also lists the Pergr1ne falcon (Falco peregrinus) as an occasional
visitor during fall, winter and spring.3 ,

The Elorida Game and Fresh Water Fish Commission  1ists both the Brown pelican
and Bald eagle as threatened and 1ist the Peregrine falcon as endangered. In
addition, they list the Wood Stork (Mycteria amer1cana) as endangered and the
fo110w1ng species as "species of spec1a1 concern"

Little blue heron.(Florida caeru]ea)
Snowy egret (Egretta thula)

Reddish egret (Dichromanassa rufescens)
Louisiana heron (Hydranassa tricolor) :

A11 five species have been observed on Hutchinson Is]and3°,and they all nest
in mangroves.

Florida also has a Preservation of Native Flora Act. A number of species listed
in this act grow on the St. Lucie Plant site. However, the Act is only concerned
with removal of terrestrial plants. 1

4.3.10 Historical and Archeological Sites

There has been no change in the description of the historic and archeological
sites discussed in Section 2.3 of the FES-CP.
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5 ENVIRONMENTAL éONSEQUENCES AND MITIGATING ACTIONS

5.1 Résumé

.The following sections discuss and evaluate the environmental consequences and
mitigating actions for those areas where additional information or changes have
occurred since the FES-CP review. Where there is no new information or change,
no discussion is provided. '

Operational monitoring programs are to be conducted in accordance w1th the
Environmental Protection Plan (EPP) to be issued as a part of the Operating
License by the NRC. The EPP will require the applicants, as licensees, to

(1) notify the NRC if changes in station design or operation occur or if tests
or experiments affecting the environment are performed,” providing that such
changes, tests, or experiments involve an unreviewed environmental question;
(2) maintan specific environmentally related records; (3) report violations
of, and.reports arising from, the NPDES permit or State certification pursuant
to Section 401 of the Clean Water Act; and (4) report unusual or important
env1ronmenta1 events .

}5 2 Land- Use Impacts

Section 5.1 of the FES-CP explains that these impacts occurred with the instal-
lation and operation of St. Lucie 1. There are no“significant land-use impacts
associated with the operation of St. Lucie 2

5.3 Water Use and Hydrological Impacts

5.3.1 Surface Watér Use

The average estimated water use by St. Lucie 2 is 32.74 x 10% 1/s (1158 cfs)
and the maximum estimated water use is 33.33 x 106 1/s (1177 cfs). Almost all
of this water will be withdrawn from the Atlantic Ocean and will be used for
the circulating water system and the intake cooling water system after which

it will be returned to the Atlantic Ocean through the discharge canal. An
average of 9.6 1/s (152 gpm) of fresh water will be supplied by the Fort Pierce
Municipal Water Supply System and will be used for the water treatment. system,
potable and sanitary water system, and other miscellaneous uses. Most of this
water will be ultimately discharged to the Atlantic Ocean after treatment.

In that the St. Lucie 2 withdraws its major water requirement from the Atlantic
Ocean and discharges waste heat and treated effluents into.the same water body,
there are no potable water supplies that can be affected by the operation of
St. Lucie 2. The amount of water supplied by the Fort Pierce Municipal.Water
'Supply System is too small to have any significant impact on water availability
in the site area throughout the operating life of the plant.

Use of ocean water at St. Lucie 2 will not preempt other water uses by man.
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5.3.2 Groundwater Use

There will be no groundwater used by St. Lucie 2 during operat1on or any
discharge of effluents into the groundwater environment.:

5.3.3 Floodplain Aspects of the Site

Development of the St. Lucie site was essentially completed before St. Lucie 1
became operational in 1976. Executive Order 11988, Floodplain Management, was
signed in May 1977. It is, therefore, our conclusion that consideration-of
alternative locations for those structures located on the preconstruction:

100 year floodplain is neither required nor practicable.

Hutchinson Island, where the St. Lucie Plant is sited, is a coastal barrier
island fronting the Atlantic Ocean between Stuart and Fort Pierce, Florida.

It is separated from the Florida mainland by a tidal lagoon, the Ind1an River.
The 37 km (23 mi) long island is bounded to the north byiFort Pierce Inlet and
to the south by St. Lucie Inlet. On the Atlantic side of the island the beach
front is backed by a barrier dune which extends between the two inlets. The
preconstruct1on elevation of the site area varied between elevation 0.6 and

1.6 m (2 and 5 ft.) MSL. .

The 100-year preconstruct1on flood level established by the Federal Insurance
Administration (EIA) in a preliminary study is 2.1 m (7 ft) MSL for both the
Indian River and the Atlantic Ocean. The seismic Category I landfill upon which
the Plant island is located is at least 4.9 m (16 ft) above mean sea level.

Plant grade for St. Lucie 2 is established at about 5.2 m (17 ft) MSL which is
above the level of the Probable Maximum Hurricane Surge (a more extreme event
than the 100-year f]ood) The Tocation of the plant re]at1ve to the 100-year
floodplain is shown in Figure 5.1. 4 )
The applicant estimated the impact on the 100-year flood'level in the Indian
River due to St. Lucie 2 construction by assuming that the rise in water level
in the Indian River during the flood would be equal to the volume of the flood
d1sp1aced by the construction landfill. This rise was determined to be 3.7 cm
(1.5 1n) The hydrological impact is, therefore, considered to be negligible.

i
!
i

5.4 Air Quality Impacts ‘ !

As stated in Section 5.7 of the FES CP, nonradioactive atmospheric pollutants
(such as those indicated in Table 3.6 of ‘the FES-CP) produced by operat1on of
the diesel generators for emergency power should not have a significant impact
on air quality in the vicinity of the plant. ;
'
5.5 Terrestrial Eco]ogy Impacts ;

1

Throughout the construction of St. Lucie 2 the architect’ engineer contractor
has had an env1ronmenta1 engineer onsite. This 1nd1v1dual was on the resident
construction engineer's staff and implemented the env1ronmenta1 protection
program. , His daily log was inspected during the staff' s s1te v1s1t

Once construction is comp1eted and the disturbed areas not needed for operation

(e.g., laydown, the area disturbed for the new discharge pipeline, etc.) are
landscaped there should be no significant impacts to the terrestrial environment.
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5.5.1 Transmission Lines

The staff has reviewed sources of environmental impact wh1ch could be assoc1ated
‘ with the operation of transmission Tines.

The staff has found no convincing or compelling argument to date to prohibit,
the operation of 500 kV lines. Therefore, St. Lucie's 240 kV lines should pose
no problems. The applicant does not use herbicides in maintaining its trans-
mission corridor rights-of-way.

5.5.2 Terrestrial Monitoring

!

No specific monitoring program associated with the terrestrial biota is deemed
necessary. Monitoring of turtle nesting impacts are treated under the aquatic
section. ‘

' Reporting of unusual or important environmental events w1]1 be specified in
the Environmental Protect1on Plan.

5.6 Aquatic Eco]ogy Impacts

Operation of St. Lucie 2 will result in an approximate doub11ng of intake flow

to 66 m3/sec. (2,320 ft3/sec). Organisms.unable to resist this flow will be
entrained into the offshore intake structures and pass through the intake pipes

in to the intake canal. Because of the high flow rates through the velocity

caps and intake pipes escape by aquatic organisms from the intake canal is
impossible except during station shutdown. Ultimately these organisms will be :
(1) impinged on either the block net at the State Road AlA bridge or the plant
intake traveling screens, (2) entrained through the plant service or circulating
water systems, (3) die, (4) be removed, or (5) escape back through the intake

pipe if both units stop pumping.

|
i
I

Semi-annual testing of the emergency water intake structure will result in the -
impingement and entrainment of some Indian River - Big Mud Creek organisms.

The effect of this loss on the fish and shellfish communities of ‘Indian River
and Big Mud Creek was evaluated and found acceptable in the FES-CP. The
emergency water intake structure has been significantly redesigned- (see

Section 4.2.3). The new design results in an approximately 8-fold reduction

in the water usage from the creek to the canal during reliability test1ng
therefore no detectable impact to organisms inhabitating Big Mud Creek is
anticipated. .

5.6.1 Entrapment

The potential impact on populations of marine organisms due to entrapment in

the Plant canal system was evaluated in the FES-CP. It was concluded that with
an adequate velocity at the intake structure, the numbers of organisms entrained
through the intake pipes were expected to be small and the effect of entrapment
minor. The FES-CP recommended a monitoring program to determine the actual
numbers of organisms entrapped.

v

Monthly gill net collections were taken in the intake canal since St. Lucie 1
began operation in 1976. The 61 m x 3 m (200 ft x 10 ft) gill nets (76 mm (3 in.)
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stretch mesh) was fished two consecutive 24-hour periods each month. After

each 24-hour period, organisms were removed from the nets and identified. A
wide variety of species are taken including lobsters, crabs, sharks, rays, drums,
jacks, and grunts. The most commonly collected organisms over the past 5 years
are grunt, drum, snapper, jack, porgy, mullet, and searobin. When the number

of fish and shellfish taken in the intake canal are compared to the number taken
from offshore stations the number entrapped in the intake canal was low. Very
few sport and commercial migratory species of fish have been taken in the canal
gill netting effort over the past 5 years. Detailed results of thesg gill net
collections are presented in the recent annual operating reports.1:?

Since operation of St. Lucie 1 commenced in March 1976 sea turtles have been
observed in the intake canal. A total of five different species, Chelonia mydas,
the green turtle, Caretta caretta, the loggerhead turtle, Dermochelys coriacea,
the leatherback, Lepidochelys kempi, Kemp's Atlantic ridley, and Erethmochelys
imbricata the Hawksbi11 have been collected. The applicant has instituted a
turtle recovery program in which sea turtles are denied access to the intake
canal downstream of State Road AlA bridge through the use of a block net, are
captured using a gill or tangle net and are identified, measured, condition
recorded, tagged, and, released alive to the Atlantic Ocean south of the intake
structure. Between 1976 and March of 19812 a total of 342 loggerheads, almost
all juveniles, 48 green turtles, all juveniles, 6 leatherbacks, all adults,

one Kemp's Atlantic ridley, and 1 hawksbill have been collected in the intake
canal. The mortality rates for the species taken in the net have been 9.2%
for loggerheads, and 14.6% for green turtles. No mortality was observed in

the captured leatherbacks, hawksbill, or ridley. The staff has performed an
assessment of the potential impact of two unit operation on the different
species of sea turtles and has concluded that operation of St. Lucie 2 will

not impact the habitat or continued existence of any species.

5.6.2 Impingement

The intake canal block net located at State Road AlA bridge is designed to
exclude marine turtles from the remainder of the canal and plant intake structure.
The block net is constructed of 1.3 cm (.5 in) X 15 cm (6 in) polyline square
mesh and will only exclude larger organisms. Organisms small enough to pass
through the block net will ultimately be swept down the canal to the plant intake
structure. Due to the flows involved and the irregularity of the bottom some
larger organisms occasionally avoid the block net and move downstream towards

the plant. Mortality associated with this net is probably almost non-existent
due to the Targe mesh size and the Tow canal flow rates of 27 cm/sec (.9 ft/sec)
to 33.5 cm/sec (1.1 ft/sec). Because of the mesh size only large organisms

would be expected to be impinged, however, these organisms are generally strong
swimmers and would be able to escape a current of this magnitude.

Impingement of organisms on the traveling intake screens was discussed in the
FES-CP. It was concluded that impingement losses were expected to be of minor
significance. Since issuance of the FES-CP, St. Lucie 1 commenced operation.

As part of the St. Lucie 1 operating license the utility was required to monitor
impingement. Between 1976 and 1978 24-hour impingement samples were taken at
the St. Lucie 1 intake screen during 226 days. The mean humbers of finfish

and shellfish collected per 24-hour period were 222 and 82 respectively. The
mean weights per 24-hour period were 1.7 kg (3.7 1bs) and .5 kg (1.1 1bs).
Principal species impinged at the St. Lucie 1 intake were anchovy, grunt, jack,
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croaker, mojarra, shrimp, and blue crab. The majority of organisms were small
with over 80% of the impinged fish less than or equal to 8 cm (3 in) in length,
and almost 100% of the impinged shrimp 4 cm (1.6 in) or less in length. Assuming
continuous St. Lucie 2 operation, the applicant has estimated that impingement
rates (number per year) varied during the years of study from approximately
34,000 (1978) §° 131,000 (1976) finfish and from 26,000 (1976) to 37,000 (1978)
for shellfish.

On January 24, 1979 the NRC issued an amendment to the St Luc1e 1 0perat1ng
License? that deleted the requirement for impingement monitoring. The environ-
mental impact appraisal which accompanied the amendment concluded that impinge-
ment losses due to the operation of St. Lucie 1 represent a very insignificant
portion of the numbers of fishes in the site vicinity and a very small portion
of the numbers of shrimp commercially caught off Florida's east coast.
Operation of St. Lucie 2 is expected to increase the station impingement rate.
The magnitude of this increase is unknown. Doubling the volume of water flowing
through the velocity caps and intake pipes due to two unit operation will result
in a doubling of the intake velocity. As the intake velocity increases the
probability of a fish being entrained in the flow will also increase. Increasing
the flow velocity, however, will not increase the probability of a fish or
shellfish encountering the velocity cap. . Therefore, impingement is expected

to increase but probably will be less than twice the annual impingement estimates
calculated from the three years of St. Lucie 1 data. A doub]ing of the total
weight of the mean anhual impingement estimate for St. Lucie 1 is less than

0.04% and .005% of the commercial fish and shellfish landed in either St. Lucie
or Martin Counties.

It is concluded that operation of:St. Lucie 2 will increase the impingement
rate of fish and shellfish. The rate of impingement is expected to be less
than double the rate observed with one unit operat1on When compared to the
local commercial fishery landings even a five fold increase would be considered
insignificant. .

3

5.6.3 Entrainment

The impact of entrainment on the phytoplankton, zoop]ankton and ichthyoplankton
into the plant circulating water system was evaluated in ‘the FES-CP. It was
concluded that there would be no measurable effect on the ecosystem of the
adjacent oceanic waters. Since issuance of the FES-CP the applicant has
conducted monitoring programs to assess the losses to the phytoplankton,
zooplankton, and ichthyoplankton communities due to the operation of St. Lucie 1.
The results of this monitoring program are summarized in Section 4.3.8 and
indicate slightly higher levels of zooplankton and phytop]ankton in the vicinity
of the discharge and that these elevated levels may be due to station opera-
tion. Based on the result of the monitoring programs for St. Lucie 1 and the
staff's experience in evaluating operating data at other coastal facilities it
is concluded that operation of St. Lucie 2 will have no detrimental impact on
the phytoplankton and zooplankton communities. Two unit operation may increase
further the local inshore populations of these two communities due to increases
in the canal standing crop of certain taxa.

The applicant since 1976 has collected ichthyoplankton samples from 6 offshore
stations and one station in each the intake and discharge canal as part of the
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monitoring requirements for St. Lucie 1. Using the results of five years of
sampling and a method of analysis presented in Goodyear® the percent entrainment
B of eggs dand larvae drifting past the stations has been estimated. Assuming

; two unit operation and 100% mortality due to plant passage it is estimated that
‘ between .3% and .6% (X = .4%) of the eggs and larvae moving past the station

‘ would be ehtrained. Under the most conservative conditions a maximum of less

f than 4% of the eggs and larvae passing the site could be entrained. Based on

1 above estimated percent loss no significant impact by entrainment to the local
fisheries is expected due to operation of St. Lucie 2.

5.6.4' Environmental. Effects of Discharge of Cooling Water

As a result of redesigning the additional cooling water discharge system provided
to accommodate operation of St. Lucie 2, the thermal plume will be different
from that described in the FES-CP. FP&L has employed both physical and mathe-
matical models in the analysis of dispersion of the heated discharge. FP&L

has also made use of St. Lucie 1 plume data in the updated modelling effort.

The staff has evaluated the applicants approach and information and finds it
generally reasonable. '

The new analyses address two-unit operation as well as operation of the new
discharge system alone. Since the two units share the 671 m (2200 ft) long
discharge canal, the effluents from the two units are mixed and the flow through
the "Unit 2 diffuser" need not be that originating in St. Lucie 2. The actual
distribution of flow between the two discharge systems will be dependent on a
number of hydraulic factors® with the fraction of the station flow passing through
either structure being less than or greater than half the total flow. The range
of flow distributions studied demonstrates that for a given Plant temperature
rise the ocean surface temperature rise becomes higher with Tower flow rate
through the diffuser?. Thus, the worst case condition with respect to the
maximum ocean temperature produced by the discharge would occur with only one
unit in service but both discharge systems open. The applicant did not
specifically model this situation. However, the State certification prohibits
extended operation in this mode.

Except under the hypothetical stagnant ocean conditions, the modelling of the
discharges showed no interference of the plumes from the two discharges. Some
interference at distances beyond modelling limits is still conceivable but not
significant due to the low temperatures involved. For most ocean current and
plant operating conditions, the plume area with both units in operation and
both discharges in use was equal to the sum of the individual St. Lucie 1 and
2 plume areas. Thus, much of the interference of the plumes noted at the time
of the FES-CP review was eliminated by the change in the design of the new
discharge. For stagnant ocean conditions which would exist only briefly during
intertidal periods in the absence of wind driven currrents, the combined plume
within the 1.1°C (29F) isotherm could be as much as 25% larger than the sum of
t%edjndividua] plumes under the conservative assumptions of the modelling
studies.

Actual maximum plume area is predicted by the applicant's models to occur with
southward current conditions and with reduced flow through the diffusers. For
example, with discharge flow reduced to 23.7 m3/s (836 cfs), but with a Plant
temperature rise of 17.8°C (32°F), the 1.1°C (2°9F) isotherm encloses an area
of 390 x 103 m3 (963 acres).
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Table 5.1 presents typical predicted St. Lucie 2 plume character1st1cs for cooling
system operation with the three current conditions. The model results indicate
that the northward current, which prevails, produces the ‘smallest heated plume.
The model shows, as expected, that the highest surface temperature occurs under

| stagnant conditions but surprisingly that the greatest area covered with warmed

| water would exist under the southward wind conditions. Plume characteristics
for other conditions of cooling system operation are provided in the ER-OL.3

The regulations of the State of Florida Department of Environmental Regulation
governing discharge of heated water as applicable to St. Lucie 2 prescribe that
heated water may be discharged with a temperature at the point of d1scharge up

to 9.4°C (17°F) above ambient as long as the surface water temperature is not
raised above 36.1°C (97°F). The rules further provide that the Department may,
upon application, establish a zone of mixing within the receiving waterbody

beyond which the 1imits shall apply. FP&L has petitioned for a variance from

the State specifying a mixing zone, since the temperature rise exceeds 9.4°C
(17°F) The state has reviewed the FP&L petition and has tentatively defined

the mixing zone limitation as follows: "The heated water discharged from the
multiport diffuser shall not exceed 9.4°C (17°F) above ambient outside of a
thermal mixing zone of 13,000 m3 (10.7 acre-ft). The mixing Zone shall be bounded
by an area 422m (1385 ft) long extending seaward from the most Tandward . ‘
discharge port, 6.4m (21.0 ft) to either side of the d1scharge pipe axis, and

2.4m (8.0 ft) in height above the bottom of the d1scharge ports." The proposed
State requirements are included in Appendix C. ,

Based on St. Lucie 2 modelling it would appear that a variance will not be needed
for the 36.1°C (97°F) limitation on surface temperature.. Maximum ambient surface
temperature at the site is less than 32.2°C (90°F) and surface temperature rise
of the new diffuser was generally less than 2.8°C (5°F) in the modelling results.
The State requirements for the variance will be spelled out in the site certifi-
cation issued under the Power Plant Siting Program and will be included in the
State 401 Certification of the NPDES Permit.

Table 5.1 Typical Plume Characteristics for St. Lucie 2
as Predicted by FP&L Model Studies

Surface ‘
Area Plume Volume |- Travel Time
Within 2°F Within Isotherm : " Through Plume
Max Surface 1Isotherm 1. 1°C 22°F$ 2 8°C 25°F) ‘ to Isotherm
Temp Rise 103 m2 * 103 m3 1.1°C (2°F) 2.8°C (5°F)
Ocean Current °C (°F) * (Acres) - (A-ft) (A ft) . . M1n Min
Northward 1.2 (2;1) 113 (28)' 105 (85) 0.62 (0.5) 28 8
Southward 1.3 (2.3) 708 (175) 210 (170) 0.74 (0.6) 56 9
Stagnant 1.9 (3.5) 696 (172) 387 (314) 1.73 (1,4) 42 14

Source: Section 5.1 of the ER-6L from Test No.5. Flow = 1145 c¢fs and condenser
temperature rise = 28°F. , : -
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The thermal plume from the St. Lucie 2 discharge pipeline will rise rapidly
‘from the discharge ports resulting in little plume contact with, or scouring
of, the bottom. The impact of the plume on benthos is expected to be
' insignificant even in the immediate vicinity of the discharge pipeline.

Planktonic species in the vicinity of the discharge pipeline will be entrained

in the plume. The high regeneration rates of phytop]ankton and zooplankton
will-offset any 51gn1f1cant losses due to plume entrainment. Furthermore, the
results of operational monitoring programs for St. Lucie 1 indicate there has
been, in the past, enrichment of phytoplankton and zoop]ankton in the vicinity

of the St. Lucie 1 discharge. Ichthyoplankton entrained in the discharge plume
will sustain some mortality. Observed thermal tolerances of ichthyoplankton
species known to occur off Hutchinson Island are quite variable. Little is

known on the effect of short-term thermal excursions typically encountered by
eggs and larvae during plume entrainment. Some ichthyoplankton mortality will
occur as a result of plume entrainment. This loss is expected to be significantly
less than that due to Plant entrainment and probably would not be significant

in relation to mortality from other causes. Since under the most conservative
conditions less than 4% of the eggs and larvae passing the site will be entrained
(see Section 5.6.3) and since only a fraction’of these will suffer plume
entrainment related mortality, no detectable impact is predicted.

‘Adult fish are not expected to be adversely affected by the thermal plume.
Adult fish actively avoid areas where water temperatures reach lethal levels.

The peak period of turtle nesting appears to be related to ocean temperature.
The results of beach nesting censuses since commencement of St. Lucie 1 opera-
tion have not provided evidence that higher temperatures due to the presence
offshore of the ‘discharge plume have caused premature nesting in the vicinity
of the site. Due to the small size of the plume and the rapidity with which
turtles could move through it, premature nesting of marine turtles due to
simultaneous two unit operation is not predicted. Furthermore, the beach
nesting censuses also indicate that marine turtles do not av01d nesting on
beaches bordering the plume.

In 1977 FP&L contracted a study9 to determine the influence of water temperature
- on hatchling marine turtles. The LTsy for loggerhead hatchlings was found to
be 37.4°C (99°F) which is considerably higher than the maximum surface tempera-
tures expected due to plant operation. Temperatures of 33.3°C (91°F) produced
a reduction in swimming speed and an impairment of orientation to brightness
-cues. Temperatures of 30°C were high enough to produce significantly reduced
swimming speeds. Temperatures below 30°C (86°F) seem to have a negligible effect
on hatchling 1oggerhead turtles. The response of green turtle hatchlings to
elevated temperatures is thought: to be 51m11ar to that of the loggerhead.

Since the maximum surface plume discharge temperature during the period of
maximum hatchling emergence of July through September will only infrequently
exeed 32°C (90°F) few hatchlings will be exposed to surface temperatures greater
than 30°C (86°F). Mortality due to high water temperatures is not expected to
occur. Mortaiity to hatchlings due to disorientation and increased predation
will be minor since (1) the normal plume direction is northerly which results

in the smallest plume dimensions, (2) hatchlings that enter the plume and exhibit
reduced swimming speeds -will be entrained in the plume and be rapidly moved

into cooler water ‘and (3) access to the hottest portion of the plume, which is




at the diffuser ports, will be denied due to the surface orientation of the
hatchlings.

. The potential for gas bubble disease k1111ng a s1gn1f1cant number of fish in
the area of the discharge p1pe11ne is minimal. The use of the multiport jet
diffuser promotes rapid mixing of the d1scharge and the high velocity of the
existing water discourages f1sh from remaining in the p]ume for any significant
period of time.

The staff's assessment of the potential for cold shock to marine organisms,
presented in the FES-CP remains valid and predicts no significant mortality.

5.6.5 Effects of Chemical Discharges

Usage of chemicals at this Plant is updated in Section 4.2.7 and NPDES permit
limitations are presented there. The FES-CP review expressed concern over the
potential impact of residual chlorine. Currently, FP&L is constra1ned by the
NPDES Permit to a maximum total residual oxidant (TRO) concentration of 0.1 mg/1
at the end of the discharge canal, during intermittent condenser chlorination.
Experience with operation of St: Luc1e 1 under this constraint has been,that
actual TRO concentration is generally less than 0.05 mg/1 at the end of the
discharge canal.10’11 WYhen St. Lucie 2 begins operation, concentration will

be further reduced by dilution and chemical reaction. Impact to organisms will
be 1imited to partial loss of those entrained and passed through the cooling
system during chlorination. This effect will be small.

The use of titanium condenser tubes in lieu of* the copper alloy tubes evaluated
at the FES-CP stage of licensing will avoid to a great extent the potential
stress of the copper to organisms passed through the condensers

The organic tin compound which lines the new diffuser (See Sect1on 4.2. 4) to
prevent the growth of marine organisms within its ports is toxic by design.

FP&L has provided data which show the compound to have toxic effects at con-
centrations as Tow as 0.2 ppb for prolonged exposure. It will leach from the
surface at a Jow rate but the continual discharge of cooling water through the
diffuser will result in concentrations in the discharge much lower than those
toxic levels. Extended periods without flow through the'diffuser, if occurring
during stagnant ocean current conditions, could allow accumulation of the
substance to toxic concentrations near the diffuser with' the potential of some
damage to aquatic organisms. However, the applicant will use the.diffuser rather’
than the Y port discharge during extended single unit outages. During extended
periods with no flow through the Plant small, local 1mpacts could occur.

During the period of operation of St. Lucie 1, sampling of aquatic biota has
not revea]ed any damaged biota 1nd1cat1ve of chem1ca1 stresses.

The d1scharges of liquid wastes are regulated through the NPDES Permit. A draft
of the permit is included in this DES in Appendix C.

5.6.6 Aquatic Monitoring

The applicant's preoperational monitoring program to measure physical, chemical,
and ecological parameters of surface waters is presented in Chapter 6 of the
FES-CP. As a condition of the St. Lucie 1 operating license the applicant has
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conducted a non-radiological environmental monitoring program. The results of
the program are summarized in Section 4.3.8. Detailed accounts are presented
in the more recent annual non-radiological environmental monitoring reports
prepared by the applicant.12°13 ‘

‘ 1
Nonradiological aquatic monitoring programs for both St. Lucie 1 and 2 will be
‘conducted in accordance with the NPDES permit issued by USEPA Region IV and :
the certifications issued by the State of Florida. The current proposed aquatic
monitoring program required by the NPDES Permit is included in Appendix C.

i .

5.7 Threatened and Endangered Species

Section 2.7.2.2.7 of the FES-CP discussed the probability of any Federally
recognized rare or endangered species being found on the St. Lucie site. Since
1973, the U.S. Fish and Wildlife Service has dropped the "rare" category and
now classifies species either "endangered" or "threatened." The FES-CP did

not identify any significant impacts to the populations of the identified
species. ‘

In compliance with Section 7 of the 1978 amendments to the Endangered Species
Act, the NRC requested from the U.S. Fish and Wildlife Service (FWS) and the
U.S. National Marine Fisheries Service (NMFS) a list of those Federally recog-
nized threatened and endangered species, both listed and proposed to be Tisted,
and designated critical habitat which might be affected by the licensing of

St. Lucie 2.11°15 The FWS and NMFS responsel6:17 Tisted the West Indian
manatee (Trichechus manatus), brown pelican (Pelecanus occidentalis), bald
eagle (Haliaeetus Teucocephalus), american alligator (Alligator mississippiensis),
loggerhead turtle (Caretta caretta), green turtle (Chelonia mydas), hawksbill
turtle (Eretmochelys imbricata), Kemp's Atlantic ridley turtle (Lepidochelys
kempi), and the Teatherback turtle (Dermochelys coriacea). The FWS also
requested under provision of the Endangered Species Act, ' that the NRC perform
a biological assessment for each of the listed species. The assessment has
been performed and the results have been transmitted to the FWS and NMFS for .,
review. .

Based principally on the results of the St. Lucie 1 monitoring program the
assessment concluded that no significant impact to the local populations of
any of these species is expected. Some mortality to sea turtles, specifically
the loggerhead and green turtles is expected (see Section 5.6). The staff
considers this impact to be acceptable.

Continued efforts on the part of the applicant to monitor nesting on Hutchinson
Island and to release turtles entrapped in the intake canal will serve to monitor
the plant impact on the population. Based on the results of FWS an NMFS review
of the assessment, additional requirements may be imposed on the applicant.

5.8 ' Historic and Archeological Site Impacts

Operation of the Plant will not result in any significant impact on historic
and archeological sites in the area. The State Historic Preservation Officer
has stated: "the proposed project will have no effect on any sites listed, or
eligible for listing, in the National Register of Historic Places, or otherwise
of National, State, or local significance.m™ (See Appendix D.)
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5.9 Socioeconomic Impacts

Socioeconomic impacts of station operation on the community are discussed in
Sections 5.6 and 8.2 of the FES-CP. The primary impacts are benefits from
increased local tax revenues, employment, and local purchases.

When St. Lucie 2 is placed in service, FP&L will be paying both real and personal
property taxes on the unit. Based upon projected taxable value and millage
rates, and the current Florida laws, the estimated tax yield from St.:Lucie 2
for the first year in service will be 5.5 million in 1981 dollars.

St. Lucie 2 will be depreciated (straight-1ine) at a rate of approximately four

" percent per year for property tax purposes. New additions will be added to

the tax base as they are completed. The additions, unless substantial, tend
to offset depreciation to the extent that the 5.5 million annual projection
should be forecast through 1988. ,
The actual amount of taxes paid will be based on the millage rates as authorized
by Taw during the years St. Lucie 2 is energized for commercial use, and the
valuation established following project completion. For these reasons, the
actual taxes received by the county may be either less than or greater than

the amount indicated above.

The authorized 1981 tax revenues for St. Lucie County are $27,885,000.

Based on these va]ues the taxes collected attributable to St Lucie 2 amount
to 19.7 percent of the taxes collected by St. Lucie County.1

The estimated average number of workers required for the operat1on of St. Lucie 2
and their average annual payroll in-1981 dollars followsi?

. Workers Pa ro]] ‘
FP&L employees 150 $3.78 million
Backfit (permanently contracted) 134 4.05 million
Backfit (temporarily contracted)  700*% 6.00 million*

*Not annual data, contracted refueling periods only; once every 18 months .
for an 8 to 10 week period.

These additional workers required for the operation of St. Lucie 2 are not
expected to be a significant impact upon the community. As explained in the
FES-CP (Section 4.4) St. Lucie 1's construction work force created no special
burden on the local schools and other facilities and services. The EES-CP
(Section 5.6) also indicates that the operating personnel would reside primarily
in Stuart and Fort Pierce which handled the largest part of the construction
worker force.

EP&L operates a central stores department for its various facilities which
precludes the need for local purchases. The department makes bulk centralized
purchases that are needed at each site in order to economize on large quantity

purchases.

Based on FP&L's experience from the operation of St. Lucie 1, it is estimated
that the annual local (i.e., St. Lucie and Martin counties) purchases w111 be
about $750,0002% in 1981 dollars.
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. 5.10 Radiological Impacts

' 5.10.1 Regulatory Requirements

p Nuclear power reactors in the United States must comply with certain regulatory
z requirements in order to operate. The permissible levels of radiation in un-
restricted areas and of radioactivity in effluents to unrestricted areas are
recorded in 10 CFR Part 20, Standards for Protection Against Radiation.2! These
regulations specify 1imits on levels of radiation and 1imits on concentrations
: of radionuclides in the Station's effluent releases to the air and water (above
natural background), under which the reactor must operate. These regulations
state that no member of the general public in unrestricted areas shall receive
a radiation dose, due to Station operation, of more than 0.5 rems in one calendar
year, or if an individual were continously present in an area, 2 mrems in any
one hour or 100 mrems in any seven consecutive days to the total body. These
- radiation-dose 1imits are established to be consistent with considerations of
the health and safety of the public.

In addition to the Radiation Protection Standards of 10 CFR Part 20, there are
recorded in 10 CFR 50.36a22 1icense requirements that are to be imposed on
licensees in the form of Technical Specifications on Effluents from Nuclear

Power Reactors to keep releases of radioactive materials to unrestricted areas
during normal operations, including expected operational occurrences, as low

as is reasonably achievable (ALARA). Appendix I of 10 CFR Part 50 provides
numerical guidance on dose-design objectives for LWRs to meet this ALARA require-
ment. Applicants for permits to construct and licenses to operate an LWR shall
provide reasonable assurance that the following calculated dose-design objectives
will be met for all unrestricted areas: 3 mrems/yr to the total body or

10 mrems/yr to any organ from all pathways of exposure from liquid effluents;

10 mrads/yr gamma -radiation or 20 mrads/yr beta radiation air dose from gaseous
effluents near ground level--and/or 5 mrems/yr to the total body or 15 mrems/yr
to the skin from gaseous effluents; and 15 mrems/yr to any organ from all pathways
of exposure from airborne effluents that include the radioiodines, carbon-14,
tritium, and the particulates.

Experience with the design, construction and operation of nuclear power reactors
indicates that compliance with these design objectives will keep average annual
releases of radioactive material in effluents at small percentages of the 1imits
specified in 10 CFR Part 20, and in fact, will result in doses generally below
the dose-design objective values of Appendix I. At the same time, the Tlicensee
is permitted the flexibility of operation, compatible with considerations of
health and safety, to assure that the public is provided a dependable source

of power even under unusual operating conditions which may temporarily result

in releases higher than such small percentages, but still well within the limits
specified in 10 CER Part 20.

In addition to the impact created by Station radioactive effluents as discussed
above, within the NRC policy and procedures for environmental protection described
in 10 CFR Part 51 there are generic treatments of environmental effects of all
aspects of the Uranium Fuel Cycle. These environmental data have been summarized
in Table $-3 of the generic study and are discussed later in this Statement in
~ Section 5.11. In the same manner the environmental impact of transportation
of fuel and waste to and from an LWR is summarized in Table 5.3 of Section 5.10.1.1.2.
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Recently an additional operational requirement for Uranium-Fuel-Cycle Facilities
including nuclear power plants has been established by the EPA in 40 CFR

Part 190.2%3 This regulation 1imits annual doses (excluding radon and its daughters)
for members of the public to 25 mrems, total body; 75 mrems, thyroid; and 25 mrems,
other organs from all fuel-cycle facility contributions that may impact a specific
individual in the public.

l

5.10.2 Operational Overview

During normal operations of St. Lucie 2, small quantities of radioactivity
(fission and activation products) will be released to the environment. As
required by NEPA, the staff has determined the dose estimated to members of
the public outside of the plant boundaries due to the radiation from these
radioisotope releases and relative to natural background radiation dose levels.

These Plant-generated environmental dose levels are estimated to be very small
due to Plant design and the development of a program which will be implemented
at the Plant to contain and control all radioactive emissions and effluents.

As mentioned above, highly efficient radioactive-waste management systems are
incorporated into the design and are specified in detail in the Technical Specifi-
cations for the Plant. The effectiveness of these systems will be measured by
process and effluent radiological monitoring systems that permanently record

the amounts of radioactive constitutents remaining in the various airborne and
waterborne process and effluent streams. The amounts of radioactivity released
through vents and discharge points to be further dispersed and diluted to points
outside the Plant boundaries are to be recorded and published semiannually in
the Radioactive Effluent Release Reports of each unit.

The small amounts of airborne effluents that are released will diffuse in the
atmosphere in a fashion determined by the meteorological conditions existing

at the time of release and are generally much dispersed and diluted by the time
they reach unrestricted areas that are open to the public. Similarly, the small
amounts of waterborne effluents released will be diluted with Plant waste water -
and then further diluted as they mix with the Atlantic Ocean beyond the Plant
boundaries. .

Radioisotopes in the Plant's effluents that enter unrestricted areas will produce
doses through their radiations to members of the general public similar to the
doses from background radiations- (i.e., cosmic, terrestrial and internal radia-
tions), which also include radiation from nuclear weapons fallout. These radia-
tion doses can be calculated for the many potential radiological exposure pathways
specific to the environment around the Plant, such as direct radiation doses

from the gaseous plume or liquid effluent stream outside of the Plant boundaries,
or internal radiation dose commitments from radioactive contaminants that might
have been deposited an vegetation, or in meat and fish products eaten by people,
or that might be present in drinking water outside the plant, or incorporated
into milk from cows at nearby 'farms.

These doses, calculated for the "maximally exposed" individual (i.e., the
hypothetical individual potentially subject to maximum exposure), form the basis
of the staff's evaluation of impacts. Actually, these estimates are for a
fictitious person because assumptions are made that tend to overestimate the

dose that would accrue to members of the public outside the Plant boundaries.

For example, if this "maximally exposed" individual were to receive the total
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‘body dose calculated at- the Plant boundary due to external exposure to the
gaseous plume, he/she is assumed to be physically exposed to gamma radiation
at that boundary for 70% of the year, an unlikely occurrence.

Site specific values for the various parameters involved in each dose pathway
> are used in the calculations. These include calculated or observed values for
the amounts of radioisotopes released in the gaseous and liquid effluents,
meteorological information (e.g., wind speed and direction) specific to the
site topography and effluent release points, and hydrological information
pertaining to dilution of the liquid effluents as they are discharged.

An annual land census, to be required by the Radiological Technical Specifica-
tions of the operating license, will require that as use of the land surrounding
the site boundary changes, revised calculations be made to ensure that this

dose estimate for gaseous effluents always represents the highest dose for any
individual member of the public for each applicable foodchain pathway. The
estimate considers, for example, where people live, where vegetable gardens

are located, and where cows are pastured.

For St. Lucie 2, in addition to the direct effluent monitoring, measurements
will be made on a number of types of samples from the surround1ng area to
determine the possible presence of radioactive contaminants which, for example,
might be deposited on vegetation, or be present in drinking water outside the
plant, or incorporated into cow's milk from nearby farms.

5.10.3 Radiological Impacts from Routine Operations

5.10.3.1 Radiation Exposure Pathways: Dose Commi tments

There are many environmental pathways through which persons-may be exposed to
radiation originating in a nuclear power reactor. A1l of the potentially
meaningful exposure pathways are shown schematically in Figure 5.2. When an
individual is exposed through one of these pathways, the dose is determined in
part by the amount of time the person is in the vicinity of the source, or the
amount of time the radioactivity is retained in the body. The actual effect

of the radiation or radioactivity is determined by calculating the dose commit-
ment. This dose commitment represents the total dose that would be received
over a 50-yr period, following the intake of. radiocactivity for 1 yr under the
conditions existing 15 yrs after the Plant begins operation (i.e., the mid-point
of. Plant operation). However, with few exceptions, most of the internal dose
commitment for each nuclide is given during the first few years after exposure -
due to turnover of the nuclide by physiological processes and radioactive decay.

There are a number of possible exposure pathways to man that can be studied to
determine whether the routine releases at the St. Lucie site are likely to have
any significant impact on members of the general public living and working
outside of the site boundaries, and whether the releases will in fact meet
regulatory requirements. A detailed listing of these possibilities would include
external radiation exposure from the gaseous effluents, inhalation of ijodines
and particulate contaminants in the air, drinking milk from a cow or eating
meat from an animal that feeds on open pasture near the site on which iodines
or particulates may have deposited, eating vegetables from a garden near the
site that may be contaminated by similar deposits, and drinking water or eating
fish caught near the point of discharge of liquid effluents.
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Figure 5.2 Potentially Meaningful Exposure Pathways to Individuals
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Other less significant pathways include: external irradiation from radionuclides
deposited on the ground surface, shoreline, boating and swimming activities

near the ocean, lakes or streams that may be contaminated by effluents, and
direct radiation from within the Plant itself. Note that for the St. Lucie

site there is no drinking water pathway of concern since the liquid effluents’
are discharged into the Atlantic Ocean.

Calculations of the effects for most pathways are limited to a radius of 80 km
(50 mi). This limitation is based on several facts. Experience has shown that
all significant dose commitments (>0.1 mrems/yr) for radioactive effluents are
accounted for within a radius of 80 km (50 mi) from the Plant. Beyond this
distance the doses to individuals are smaller than 0.1 mrems/yr, which is far
below natural-background doses, and the doses are subject to substantial
uncertainty because of limitations of predictive mathematical models.

The staff has made a detailed study of all of the above significant pathways
and has evaluated the radiation-dose commitments both to the plant workers and
the general public for these pathways resulting from routine operation of the
Plant. A discussion of these evaluations follows.

| 5.10.3.1.1 Occupational Radiation Exposure for PWRs

Most of the dose to nuclear plant workers results from external exposure to
radiation from radioactive materials outside of the body rather than from internal
exposure from inhaled or ingested radioactive materials. Experience shows that
the dose to nuclear plant workers varies from reactor to reactor and from year

to year. For environmental-impact purposes, it can be projected by using the
experience to date with modern PWRs. Recently licensed 1000-MWe PWRs are operated
in accordance with the post-1975 regulatory requirements and guidance that place
increased emphasis on maintaining occupational exposure at nuclear power plants
ALARA. These requirements and guidance are outlined primarily in 10 CFR

Part 20,21 Standard Review Plan Chapter 12,24 and Regulatory Guide 8.8.2%5

The applicant's proposed implementation of these requirements and guidelines

is reviewed by the staff during the licensing process, and the results of that
review are reported in the staff's Safety Evaluation Reports. The license is
granted only after the review indicates that an ALARA program can be implemented.
In addition, regular reviews of operating plants are performed to determine
whether the: ALARA requirements are being met.

Average collective occupational dose information for 239 PWR reactor years of
operation is available for those plants operating between 1974 and 1980. (The
year 1974 was chosen as a starting date because the dose data for years prior

to 1974 are primarily from reactors with average rated capacities below 500 MWe.)
These data indicate that the average reactor annual dose at PWRs has been about
440 person-rems, with some plants experiencing an average plant lifetime annual
dose to date as high as 1300 person-rems.2% These dose averages are based on
widely varying yearly doses at PWRs. For example, for the period mentioned
above, annual collective doses for PWRs have ranged from 18 to 5262 person-rems
per reactor. However, the average annual dose per nuclear plant worker of about
0.8 rems27 .has not varied significantly during this period. The worker dose
Timit, established by 10 CFR Part 20, is 3 rems/ quarter (if the average dose
over the'worker lifetime is being controlled to 5 rems/yr) or 1.25 rems/quarter
if it is.not.
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The wide range of annual collective doses experienced at U.S. PWRs results from -
a number of factors such as the amount of required maintenance, and the amount

of reactor operations and in-plant surveillance. Because these factors can

vary widely and unpredictably, it is impossible to determine in advance a
specific year-to-year annual occupational radiation dose for a particular plant
over, its operating lifetime. The need for high doses can occur, even at plants
with radiation protection programs designed to ensure ‘that occupational radiation
doses will be kept ALARA. L '

In recognition of the factors mentioned above, staff occupational dose estimates
for environmental impact purposes for St. Lucie 2 are based on the assumption
that the Plant will experience the annual average occupational dose for PWRs

to date. Thus the staff has projected that the occupational doses for each

unit at St. Lucie will be 440 person-rems but could average as much as 3 to

4 times this value over the 1ife of the plant.
The average annual dose of about 0.8 rem per nuclear plant worker at operating
BWRs and PWRs has been well within the 1limits of 10 CER Part 20. However, for
impact evaluation, the staff has estimated the risk to nuclear power plant workers
and compared it in Table 5.3 below to risks that are published for other occupa-
tions. Based on these comparisons, the staff concludes that the risk to nuclear
plant workers from Plant operation is comparable to the risks associated with
other occupations.

5.10.3.1.2 Public Radiation Exposure

- Transportation of Radioactive Materials

The transportation of "cold" (unirradiated) nuclear fuel to the reactor, of
spent irradiated fuel from the reactor to a fuel reprocessing plant, and of
solid radioactive wastes from the reactor to waste burial grounds is considered
in 10 CFR 51.20.28 The contribution of the environmental effects of such
transportation to the environmental costs of licensing the nuclear power reactor
is set forth in Summary Table $-4 from 10 CER 51.20, reproduced herein as

Table 5.4. The cumulative dose to the exposed population as summarized in

Table 5.4 is very small when compared to the annual dose of about 61,000 person-
rems to this same population or 26,000,000 person-rems to the U.S. population
from background radiation.

. Direct Radiation for PWRs

Radiation fields are produced around nuclear plants as a result of radioactivity
within the reactor and its associated components, as well as a result of
radioactive-effluent releases. Direct radiation from sources within the plant
are due primarily to nitrogen-16, a radionuclide produced in the reactor core.
Because the primary coolant of a PWR is contained in a heavily shielded area,
dose rates in the vicinity of PWRs are generally undetectable (less than 5
mrems/yr). e

Low-level radioactivity storage containers outside the b]ant are estimated to

make a dose contribution at the site boundary of less than 1% of that due to
the direct radiation from the plant.
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Table 5.3 Ipcidence of Job-Related Fata]ities

Fatality Incidence Rates

" Occupational Group (premature deaths per 10° person-years)
Underground metal miners® | ~1300
Uranium miners? ‘ 420
Smelter workers® . 190
Mim‘ngb 7 61
Agriculture, forestry, and fisheries? 35
Contract constructionb 33
Transportation and public utilities 24
Nuclear-plant worker® 23
Manufacturingb 7
Wholesale and retail tradeb 6
Finance, insurance, and real estéteb 3
Servicesb ‘ 3
Total private sectorb 10

4The President's Report on Occupational Safety and Health, "Report on
Occupational Safety and Health by the U.S. Department of Health, Education,
and Welfare," E. L. Richardson, Secretary, May 1972.

bU.S. Bureau of Labor Statistics, "Occupational Injuries and I1lness in the

United States by Industry, 1975," Bulletin 1981, 1978.

The nuclear-plant workers' risk is equal to the sum of the radiation-related
risk and the nonradiation-related risk. The occupational risk associated with
the industry-wide average radiation dose of 0.8 rem is about 11 potential
premature deaths per 10° person-years due to cancer (using the same risk
estimators as used in Appendix C, "Impact of the Uranium Fuel Cycle"). The
average nonradiation-related risk for seven U.S. electrical utilities over
the period 1970-1979 is about 12 actual premature deaths per 10% person-years
as shown in Figure 5 of the paper by R. Wilson and E. S. Koehl, "Occupational
Risks of Ontario Hydro's Atomic Radiation Workers in Perspective," presented
at Nuclear Radiation Risks, A Utility-Medical Dialogue, sponsored by the
International Institute of Safety and Health in Washington, D.C.,
September 22-23, 1980. (Note that the estimate of 11 radiation-related
premature cancer deaths is potential rather than actual.)

1.
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. Radioactive Effluent Releases: Air and Water

As pointed out in an earlier section, all effluents from the Plant will be
subject to extensive decontamination, but small controlled quantities of
radioactive effluents will be released to the atmosphere and to the hydrosphere
during normal operations. Estimates of site-specific radioisotope release values
have been developed on the basis of the descriptions of operational and radwaste
systems in the applicant's ER and FSAR and by using the calculational model

and parameters developed by the staff.29 These have been supplemented by
extensive use of the applicant's site and environmental data in the ER and in
subsequent answers to staff questions, and should be studied to obtain an
understanding of airborne and waterborne releases from the Plant.

These radioactive effluents are then diluted by the air and water into which
they are released before they reach areas accessible to the general public.

Radioactive effluents can be divided into several groups. Among the airborne
effluents the radioisotopes of the noble gases--krypton, xenon, and argon--do

not deposit on the ground nor are they absorbed and accumulated within Tiving
organisms; therefore, the noble gas effluents act primarily as a source of direct
external radiation emanating from the effluent plume. Dose calculations are
performed for the site boundary where the highest external-radiation doses to

a member of the general public as a result of gaseous effluents have been
estimated to occur; these include the total body and skin doses as well as the
annual beta and gamma air doses from the plume at that boundary location.

Another group of airborne radioactive effluents--the radioiodines, carbon-14,
and tritium--are also gaseous but tend to be deposited on the ground and/or
absorbed into.the body during inhalation. For this class of effluents, esti-
mates of direct external-radiation doses from deposits on the ground, and of
internal radiation doses to total body, thyroid, bone, and other organs from
inhalation and from vegetable, milk, and meat consumption are made. Concentra-
‘tions of iodine in the thyroid and of carbon-14 in bone are of particular
significance here.

A third group of airborne effluents, consisting of particulates that remain
after filtration of airborne effluents in the plant prior to release, includes
fission products such as cesium and barium and corrosion activition products
such as cobalt and chromium. The calculational model determines the direct
external radiation dose and the internal radiation doses for these contaminants
through the same pathways as described above for the radioiodines, carbon-14,
and tritium. Doses from the particulates are combined with those of the
radioiodines, carbon-14, and tritium for comparison to the design objectives
set forth in of Appendix I to 10 CFR Part 50.

The waterborne radioactive effluent constituents could include fission products
such as nuclides of strontium and iodine; activation products, such as nuclides
of sodium and manganese; and tritium as tritiated water. ' Calculations estimate
the internal doses (if any) from fish consumption, from water ingestion (as
drinking water), and from eating of meat or vegetables raised near the site on
irrigation water, as well as any direct external radiation from recreational
use of the water near the point of discharge.
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Table 5.4 (Summary Table S-4) Environmental Impact of Transportation
gf Eue]yand Waste to and from One Light-Water-Cooled
" Nuclear Power Reactor!

SUMMARY TABLE S-4—~ENVIRONMENTAL IMPACT OF TRANSPORTATION OF FUEL AND WASTE TO AND FROM ONE LIGHT-WATER-
COOLED NUCLEAR POWER REACTOR !

NORMAL CONDITIONS OF TRANSPORT

Environvnental impact
Heoat (per imadiated fuol cask in transit) 250,000 Btu/hr,
Weight (governod by Federal or State ictions) 73,000 Ibs. por tuck: 100 tons per cask per rail car,
Tratfic density:
Truck Less than 1 per day,
Rad Less than 3 per month.,
Estimated Range of doses to « Cumulative dose to
Exposed population ber of (posed individuals exposed population
persons (por roactor year) (por roactor year) ?
exposed
Teansp jon work 200 0.01 10 300 MlKEM cccsiourersons 4 MANTOM.
General public:
Onlockers 1,100 0003 to 1.3 mdlirem...... . 3 man-rem,
Along Route 600,000 0.0001 to 0.06 milrom . .
ACCIDENTS IN TRANSPORT
Environmental nsk
Radiological effects Smas ¢,
Common (nonradiological) 1 fatal injury in 100 reactor yoars; 1 nonfatal injury in 10 re-

aclor yoars; $475 proporty damage per reactor yoar.

"Data supporting this table are given in the C: ission’s "Envi | Survey of Transportation of Radwoactive Materials
to and from Nuclear Power Plants.” WASH-1238, December 1972, and Supp. |, NUREG-75/038 Apnl 1975, Both documents
are avadadble for inspoction and copying at the C¢ T jon's Publbc O t Room, 1717 H St NW., Washington, D.C., and

may be obtained from Nabonal T Sorvice, Springfield, Va. 22161, WASH-1238 is avaiable from NTIS at a
cost of $5.45 (microfiche, $2.25) and NUREG-75/038 is avalable at a cost of $3.25 (microfiche, $2.25).

*The Federal Radaton Council has dod that the radation doses from all sources of radiation othor than natural
background and modcal exposures shoukd be limited to 5,000 mitwem por year for individuals as a result of occupational expo-
sure and should be limited to 500 mitlrem per year for individuals in tho general poputation, The dose to individuals due to
average natural background radiation Is about 130 mitirom per year,

*Man-rem is an expression for the st jon of whole body doses to indviduals in & group. Thus, if esch member of a
populaton group of 1,000 poople were to roceive a dose of 0.001 rem (1 millrem), or if 2 poople were 10 recoive a dosoe of 0.5
rem (500 mitirom) each, the total manwem dose in each case would be 1 man-rom.

‘Although the epvronmental risk of radiological etfects stemming from transportation accidents is currently incapable of
being numerically quantified, the risk remains smalt rogardioss of whether it is being apphiod to a single reactor or a multireactor
sito,
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The release values for each group of effluents, along with site-specific

" meteorological and hydrological data, serve as input to computerized radiation-
dose models that estimate the maximum radiation dose that would be received

outside the facility via a numbér of pathways for individual members of the

public, and for the general public as a whole. These models and the radiation '
dose calculations are discussed in Regulatory Guide 1.1093° and in Appendix F :
of this Statement. : ’

Examples of site-specific dose assessment calculations and discussions of
parameters involved are given in Appendix F. Doses from all airborne effluents
except the noble gases are calculated for the location (e.g., site boundary,
garden, residence, milk cow, meat animal) where the highest radiation dose to

a member of the public from all applicable pathways has been established. Only
those pathways associated with airborne effluents that are known to exist at a
single location are combined to calculate the total maximum exposure to an
exposed individual. Pathway doses associated with liquid effluents are combined
without regard to any single location, but they are assumed to be associated
with maximum exposure of an individual through other than gaseous-effluent
pathways. ’ ‘ .

5.10.3.2 Radiological Impact on Humans

Although the doses calculated in Appendix E are based on radioactive-waste
treatment system capability, the actual radiological impact associated with
the operation of the Plant will depend, in part, on the manner in which the
radioactive waste treatment system is operated. Based on its evaluation of
the potential performance of the ventilation and radwaste treatment systems,
the staff has concluded that the systems as now proposed are capable of
controlling effluent releases to meet the dose-design objectives of Appendix I
to 10 CFR Part 50.22 :

* The Plant's operation will be governed by operating license Technical Specifications
which will be based on the dose-design objectives of Appendix I to 10 CFR Part 50.322
Since these design-objective values were chosen to permit flexibility of operation
while still ensuring that Plant operations are ALARA, the actual radiological

impact of Plant operation may result in doses close to the dose-design objectives.
Even if this situation exists, the individual doses for the member of the public
subject to maximum exposure will still be very small when compared to natural
background doses (~100 mrems/yr) or the dose limits specified in 10 CFR Part 20

(500 mrems/yr - total body). As a result, the staff concluded that’there will

be no measurable radiological impact on any member of the public from routine
operation of the Plant. ) V

Operating standards of 40 CFR Part 190, the Environmental Protection Agencg's
Environmental Radiation Protection Standards for Nuclear Power:Operations,?®
specify that the annual dose equivalent must not exceed 25 mrems to the whole
body, 75 mrems to the thyroid, and 25 mrems to any other organ of any member
of the public as the result of exposures to planned discharges of radioactive
materials (radon and its daughters excepted) to the general environment from -
all uranium-fuel-cycle operations and radiation from these operations that can
be expected to affect a given individual. The staff concluded that under normal
operations the St. Lucie site is capable of operating within these standards.
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The radiological doses and dose commitments resulting from a nuclear power plant
are well known and documented. Accurate measurements of radiation and radioactive
contaminants can be made with very high sensitivity so that much smaller amounts
of radioisotopes can be recorded than can be associated with any possible
observable i11 effects. Furthermore, the effects of radiation on 1iving systems
- have for decades been subject to intensive investigation and consideration by
individual scientists as well as by select committees, occasionally constituted
to objectively and independently assess radiation dose effects. Although, as

in the case of chemical contaminants, there is debate about the exact extent

of. the effects of very Tow levels of radiation that result from nuclear power
plant effluents, upper bound 1imits of deleterious effects are well established
and amenable to standard methods of risk analysis. Thus the risks to the
maximally exposed member of the public outside of the site boundaries can be
readily quantified. Further, the impacts on, and risks to, the total population
outside of the boundaries can also be readily calculated and recorded.

5.10.3.3. Radiological Impacts on Biota Other Than Humans

Depending on the pathway and radiation source, terrestrial and aquatic biota

will receive doses that are approximately the same or somewhat higher than humans
receive. Although guidelines have not been established for acceptable limits

for radiation exposure to species other than human, it is generally agreed that
the limits established for humans are conservative for other species. Experience
has shown that it is the maintenance of population stability that is crucial

to the survival of a species, and species in most ecosystems suffer rather high
mortality rates from natural causes.

Although the existence of extremely radiosensitive biota is possible and
increased radiosensitivity in organisms may result from environmental inter-
actions with other stresses (for example, heat or biocides), no biota have yet
been discovered that show a sensitivity (in terms of increased morbidity or
mortality) to radiation exposures as low as those expected in the area surround-
ing the Plant. Furthermore, at all nuclear plants for which radiation exposure
to biota other than humans has been analyzed,3! there have been no cases of
exposure that can be considered significant in terms of harm to the species,

or that -approach the limits for exposure to members of the public that are
permitted by 10 CFR Part 20.2! Inasmuch as the 1972 BEIR Report32 concluded
that evidence to date indicated no other living organisms are very much more
radiosensitive ,than humans, no measurable radiological impact on populations

of biota is expected as a result of the routine operation of this Plant.

»

5.10.3.4 Radiological Monitoring

Radiological environmental monitoring programs are established to provide data

on measurable levels-of radiation and radioactive materials in the site environs.
Such monitoring programs are conducted to verify the effectiveness of in-plant
systems used to control the release of radioactive materials and to ensure that
unanticipated buildups of radioactivity will not occur in the environment.
Secondarily, the monitoring programs could identify the highly unlikely existence
of. unmonitored releases of -radioactivity. An annual surveillance (Land Census)

* program will be established to identify changes in the use of unrestricted areas
to provide. a basis for modifications of the monitoring programs.
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These programs are discussed in greater detail in NRC Regulatory Guide 4.1,
Rev. 1, "Programs for Monitoring Radioactivity in the Environs of Nuclear Power
Plants,"33 and the Radiological Assessment Branch Technical Position, Rev. 1,
November 1979, "An Acceptable Radiological Environmental Monitoring Program. "34

5.10.3.4.1 Preoperational | ’

The preoperational phase of the monitoring program should provide for the
measurement of background levels of radioactivity and radiation and their
variations along the anticipated important pathways in the areas surrounding
the Plant, the training of personnel and the evaluation of procedures, equip--
ment and techniques. The St. Lucie 2 preoperational program is the ongoing
monitoring program for St. Lucie 1. This ongoing program is described in detail
in the St.Lucie 1 Environmental Technical Specifications and summarized in:
Table 5.5.

5.10.3.4.2 Operational

The operational, offsite radiological-monitoring program is conducted to measure
radiation levels and radioactivity in Plant environs.” It assists and provides
backup support to the effluent-monitoring program as recommended in NRC Regulatory
Guide 1.21, "Measuring, Evaluating and Reporting Radioactivity in Solid Wastes

and Releases of Radioactive Materials in Liquid and Gaseous Effluents from
Light-Water Cooled Nuclear Power Plants."32 - ~
The applicant states that the operational program will in essencé be a continu-
ation of the preoperational program described above with some periodic adjustment
of sampling frequencies in expected critical exposure pathways--such as increasing
milk sampling frequency and deletion of fruit, vegetable, soil, and gamma
radiation survey samples. The proposed operational program will be reviewed

prior to Plant operation. Modification will be based upon anomalies and/or
exposure pathway variations observed during the preoperational program.

The final operational-monitoring program proposed by the applicant will be
reviewed in detail by the staff, and the specifics of the required monitoring
program will be incorporated into the Operating License Radiological Technical
Specifications.

5.10.4 Environmental Impact of Postulated Accidents

5.10.4.1 Plant Accidents

The staff has considered the potential radiological impacts on the environment
of possible accidents at the St. Lucie 2 in accordance with a Statement of
Interim Policy published by the Nuclear Regulatory Commission on June 13, 1980.3¢
The following discussion reflects these considerations and conclusions.

The first section deals with general characteristics of nuclear power plant
accidents including a brief summary of safety measures to minimize the proba-
bility of their occurrence and to mitigate their consequences if they should
occur. Also described are the important properties of radioactive materials
and the pathways by which they could be transported to become environmental
hazards. Potential adverse health effects and impacts on society associated
with- actions to avoid such health effects are also identified.

I
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TABLE 5.5

OPERATIONAL>ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM
ST. LUCIE PLANT -

-

Exposure Pathway : o Collection - Type and Erequency
and/or Sample Criteria and Sampling Locations Frequency ( of Analysis
1. AR ’ ‘
1.1 Particulate and Comparison on-site versus off-site . Weekly Gross Beta o
Iodine & reference locations: Gamma spectral ana1¥s1s
3 locations on-site, north, east of monthly compos1te
& southewast of the plant: . Radioactive Iodine

5 locations off-site within a
radius of 10 miles of plant:
and 1 control location:

1.2 Direct Radiation Comparison of on-site versus off- Quarterly Determine direct radiation
site & reference locations: - exposure by TLD readout
3 locations on-site, north, east, (mean of 2 TLDs)

& southeast of the plant:

5 locations off-site within a
radius of 10 miles of plant:
and 1 control location:

2. VWATER
2.1 Surface Water

2.1.1 Discharge Canal 1 location, west of AIA: Monthly Gamma spectral analysis
- ; T ’ Tritium (Quarterly
' . . Composite)
s ) , Sr-89 & 90 (Quarterly
' . - Composite)

. ’ -
2.1.2 Ocean- 2 locations: (Control) ~  Monthly ° "Gamma spectral analysis
Tritium (Quarterly
. Composite)
' Sr-89 & 90 (Quarterly
Composite)
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TABLE 5.5 (Continued)
OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

ST. LUCIE PLANT

Exposure Pathway Collection
and/or Sample Criteria and Sampling Locations Frequency
2. MWATER (cont'd)
2.1.3 Estuarine 1 location: Big Mud Creek: Quarterly
2.2 Ground Water (well) 1 location, Residence, 7609 Indian Semi-annually

River Drive:

2.3 Potable Water 1 location, City of Ft. Pierce, Quarterly
(wells) drinking water supply,
1 location, City of Stuart,
drinking water supply,
1 location, Port St. Lucie,
drinking water supply,

3. BOTTOM SEDIMENT

3.1 Discharge Canal 1 Tocation, west of AIA: Semi-annually
3.2 Ocean = - 1 Tocation, -beach-west-of dicharge Semi-annual]y
- structure: -

1 location, offshore, 1 mile north
of discharges:
- 1 location, offshore, 1 mile south
of d1scharge -

NS 1 location, offshore, Vero Beach
’ - (Control)
3.3 Beach (sand) 1 location, east of B]ind'Creek, Semi-annually

1 mile north of discharge:

1 Tocation, near intake, 1 mile
south of discharge: .
1 location, Vero Beach: (Control)

Type and.Frequency

‘of Analysis

Gamma spectral
Tritium

Gamma Spectral
Gross Beta
Tritium

Gamma spéctral
Gross Beta
Tritium

Gamma spectral
Sr-90

Gamma spectral
Sr-90

Gamma spectral
Sr-90

analysis

Analysis

analysis

analysis

analysis

analysis
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Exposure Pathway
and/or Sample
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3.

BOTTOM SEDIMENT (cont'd)

3.4 Estuarine

AQUATIC BIOTA

4.1 Crustacea
(Lobster or crab
or shrimp)

4.2 Fish

4.2.1 Carnivores

4.2.2 Herbivores

TERRESTRIAL

5.1 Milk

T

TABLE 5.5 (Continued)

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

ST. LUCIE PLANT

Criteria and Sampiing Locations

1 Tocation, Big Mud Creek: R

1 location, vicinity of discharge
structure:
1 location, Vero Beach: (Control)

1 location, vicinity of discharge
structure:
1 location, Vero Beach: (Control)

1 location, vicinity of discharge
structure:
1 location, Vero Beach: (Control)

1 location within 15 miles radius
of plant and in the prevailing
wind direction from the plant:

1 location, 53.2 mi south of the
plant, Palm Beach County (Control)

Dairy herd census

Collection
Frequency

Semi-annually

Semi-annually

Semi-annually

Semi-annually

Semi-monthly

Monthly™

Semi-annually

Type and Frequency
of Analysis

Gamma spectral ana]ysﬁs

Gamma spectral analysis

Gamma spectral analysis
Sr-89 & 90

Gamma spectral analysis
Sr -89 & 90

Gamma spectral analysis
Sr-89 & 90
I-131

Gamma spectral analysis
Sr-89 & 90
1-131




TABLE 5.5 (Continued)

Q OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM
[y ST. LUCIE PLANT
(9]
@ Exposure Pathway Collection Type and Frequency
E and/or Sample Criteria and Sampling Locations Frequency of Analysis
5. TERRESTRIAL (cont'd)
5.2 Biota
5.2.1 Food Crop 6 locations, Harvest Time Gamma spectral analysis
(Citrus) Sr-89 & 90
1 location, Vero Beach: (Control) Harvest Time Gamma spectral analysis
Sr-89 & 90
5.2.2 Food Crop 1 location as determined by garden Harvest Time Gamma spectral analysis
| (edible Leafy) " census (Specification 3.2.d) - I-131
| vegetation)
E: 5.3 Soil 5 locations within a 25 mile radius Once per 3-year Gamma spectral analysis
© of plant: period Sr-90

1 location, Vero Beach: (Control)




Next, actual experience with nuclear power plant accidents and their observed
health effects and other societal impacts are described. This is followed by
a summary review of safety features of St. Lucie 2 and of the site that act
to mitigate the consequences of accidents.

The results of calculations of the potential consequences of accidents that
have been postulated in the design basis are then given. Also described are
the results of calculations for the St. Lucie 2 site using probabilistic methods
to estimate the possible impacts and the risks associated with severe accident
sequences of exceedingly low probability of occurrence.

5.10.4.1.1 General Characteristics of Accidents

The term "accident," as used in this section, refers to any unintentional event
not addressed in Section 5.10.3 that results in a release of radioactive materials
into the environment. The predominant focus, therefore, is on events that can
lead to releases substantially in excess of perm1551b1e limits for normal opera-
tion. Such limits are specified in the Commission's Regulations in 10 CFR

Part 2021 and 10 CFR Part 50, Appendix I.22

There are several features which combine to reduce the risk associated with,
accidents at nuclear power plants. Safety features in the design, construction,
and operation comprising the first line of defense are to a very large extent
devoted to the prevention of the release of these radioactive materials from
their normal places of confinement within the plant. There are also a number
of additional lines of defenses that are designed to mitigate the consequences
of failures in the first line. Descriptions of these features for the Station
may be found in the Final Safety Analysis Report,37 and in the staff's forth-
coming Safety Evaluation Report. The most important mitigative features are
described in Section 5.10.4.1.3 below.

These safety features are designed taking into consideration the specific
locations of radioactive materials within the Plant, their amounts, their nuclear,
physical, and chemical properties, and their relative tendency to be transported
into, and for creating biological hazards in, the environment.

5.10.4.1.1.1 Fission Product Characteristics

By far the largest 1nventory of radioactive material in a nuclear power plant

is produced by the uranium oxide fuel fission process and is contained in the
fuel rods. During periodic refueling shutdowns, the assemblies containing these
fuel rods are transferred to a spent fuel storage pool so that the second largest
inventory of radioactive material is located in this storage pool. Much smaller
inventories of radioactive materials are also normally present in the water

that circulates in the reactor coolant system and in the systems used to process
gaseous and liquid radioactive wastes.

These radioactive materials exist in a variety of physical and chemical forms.
Their potential for dispersion into the environment is dependent not only on
mechanical forces that might physically transport them, but also upon their
inherent properties, particularly their volatility. The majority of these
materials exist as nonvolatile solids over a wide range of temperatures. Some,
however, are relatively volatile solids and a few are gaseous in nature. These
characteristics have a significant bearing upon the assessment of the env1ron-
mental radiological impact of accidents.
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The gaseous materials include radioactive forms of the chemically inert noble
gases krypton and xenon. These have the highest potential for release into

the atmosphere. If a reactor accident were to occur involving rupture or other
failure of the fuel rod cladding, the release of substantial quantities of these
radioactive gases from the affected fuel rods is a virtual certainty. Such
accidents are considered to have very low frequency but are credible events

(see Section 5.10.4.1.2). It is for this reason that each nuclear power plant
is analyzed for a hypothet1ca1 design basis accident that postulates the release
of the entire contained inventory of radioactive noble gases from the fuel into
the containment structure. If released to the environment beyond the containment
structure as a possible result of failure of safety features, the hazard to
individuals from these noble gases would arise predominant]yAthrough the external
gamma radiation from the airborne plume. The reactor containment structure is
designed to minimize this type of release.

Radioactive isotopes of 1od1ne are formed in substantial quant1t1es in the fuel
by the fission process and, in some chemical forms, may be quite volatile.

For this reason, they have traditionally been regarded as having a relatively
high potential for release from the fuel. The chemical forms in which the
fission product radioiodines are found are generally solids at room temperature,
and have a strong tendency to condense (or "plate out") upon cooler surfaces.

In addition, most of the iodine compounds are quite soluble in, or chemically
reactive w1th water. Although these properties do not inhibit the release of
radioiodines from degraded fuel rods, they do act to mitigate the release from
containment structures that have large internal surface areas and that contain
large quantities of water as a result of an accident. The same properties affect
the behavior of radioiodines that may escape from the containment into the
atmosphere. Thus, if rainfall occurs during a release, or if there is moisture
on exposed surfaces, e.g., dew, the radioiodines will show a strong tendency

to be absorbed by the moisture. Because of radioiodine's relatively high
solubility and distinct radiological hazard, its potential for release to the
atmosphere has also been reduced by the use of special containment spray systems
which act to absorb airborne iodines. If released to the environment, the
principal radiological hazard associated with the radioiodines is ingestion

into the human body and subsequent concentration in the thyroid gland.

Other radioactive materials formed during the operation of a nuclear power plant
have lower volatilities, and therefore, by comparison with the noble gases and
iodine, a much smaller tendency to escape from degraded fuel rods unless the
temperature of the fuel becomes abnormally high. If such materials escape by
volatilization from the fuel, they tend to condense quite rapidly to solid form
again when transported to a Tower temperature region and/or dissolve in water
when present. The former mechanism can have the result of.producing some solid
particles of sufficiently small size to be carried some distance by a moving
stream of gas or air. If such particulate materials are dispersed into the
atmosphere as a result of failure of the containment barrier, they will tend

to be carried downwind and deposit on surface features by grav1tat1ona1 settling
or by prec1p1tat1on (fallout), where they will become "contamination" hazards

in the environment.

A11 radioactive isotopes exhibit the property of radioactive decay with charac-
teristic half-lives ranging from fractions of a second to many days or years.
Many of them decay through a sequence or chain of decay processes and all
eventually become stable (nonradioactive) isotopes. The radiation emitted
during these decay processes is the reason that they are hazardous materials.
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5.10.4.1.1.2 Exposure Pathways.

The radiation exposure (hazard) to individuals is determined by their proximity
to the radioactive material, the duration of exposure, and factors that act to
shield the individual from the radiation. Pathways for the transport of radia-
tion and radioactive materials that lead to radiation exposure hazards to humans
are generally the same for accidental as for "normal" releases. These are
dep1cted in Figure 5.2. There are two additional poss1b1e pathways that could

be s1gn1f1cant for accident releases that are not shown in F1gure 5.2. One of
these is the fallout onto open bodies of water of radioactivity initially carried
in the air. The second would be unique to an accident that results in tempera-
tures inside the reactor core sufficiently high to cause melting and subsequent
penetration of the basemat underlying the reactor by the molten core debris.

This creates the potential for the release of radioactive material into the
hydrosphere through contact with groundwater. These pathways may lead to external
exposure to radiation, and to internal exposures if radioactivity is inhaled,

or ingested from contaminated food or water.

It is characteristic of these pathways that during the transport of radioactive
material by wind or by water, the material tends to spread and disperse, like

a plume of smoke from a smokestack, becoming less concentrated in larger volumes
of air or water. The result of these natural processes is to lessen the intensity
of exposure to individuals downwind or downstream of the point of release, but
they also tend to increase the number who may be exposed. For a release into
the atmosphere, the degree to which dispersion reduces the concentration in

the plume at any downwind point is governed by the turbulence characteristics

of the atmosphere which vary considerably with time and from place to place.
This fact, taken in conjunction with the variability of wind direction and the
presence or absence of precipitation, means that accident consequences are very
much dependent upon the weather conditions existing during the accident.

5.10.4.1.1.3 Health Effects

The cause and effect re]at1onsh1ps between radiation exposure and adverse health
effects are quite complex 38139 put they have been more exhaustively studied
than for any other env1ronmenta1 contaminant.

Whole-body radiation exposure resulting in a dose greater than about 10 rem

for a few persons and about 25 rem for nearly all people over a short period

of time (hours) is necessary before any physiological effects to an individual
are clinically detectable. Doses of about 10 to 20,times larger than the latter
dose, also received over a relatively short period of time (hours to a few days),
can be expected to cause some fatalities. At the severe, but extremely Tow
probability end of the accident spectrum, exposures of these magnitudes are
theoretically possible for persons in the close proximity of such accidents if
measures are not or cannot be taken to provide protection, e.g., by sheltering
or evacuation.

Lower levels of exposures may also constitute a health risk, but the ability
to define a direct cause and effect re]at1onsh1p between a known exposure to
radiation and any given health effect is difficult given the backdrop of the
many other possible reasons why a particular effect is observed in a specific
individual. For this reason, it is necessary to assess such effects on a

statistical basis. Such effects include cancer and genetic changes in future
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generations after exposure of a prospective parent. Cancer in the exposed
population may begin to develop only after a lapse of 2 to 15 years (latent
period) from the time of exposure and. then continue over a period of about 30 +
years (plateau period). However, in the case of exposure of fetuses (in utero),
cancer may begin to develop at birth (no latent period) and end at age 10 (i.e.,
the plateau period is 10 years). The health consequences model currently being
used is based on the 1972 BEIR. Report of the National Academy of Sciences. 32

Most authorities are in agreement that a reasonable and probably conservative
estimate of the statistical relationship between low levels of radiation exposure
to a large number of people is within the range of about 10 to 500 potential
cancer deaths (although zero is not excluded by the data) per million person-rem.
The range comes from the latest NAS BEIR III Report (1980)%° which also indicates
a probable value of about 150. This value is virtually identical to the value

of about 140 used in the current NRC health effects models. In addition,
approximately 220 genetic changes per million person-rem would be projected by
BEIR III over succeeding generations. That also compares well with the value

of about 260 per million person-rem currently used by the staff.

5.10.4.1.1.4 Health Effects Avoidance

Radiation hazards in the environment tend to disappear by the natural process

of radioactive decay. Where the decay process is a slow one, however, and where
the material becomes relatively fixed in its location as an environmental con- |
taminant (e.g., in soil), the hazard can continue to exist for a relatively

long period of time--months, years, or even decades. Thus, a possible conse-
quential environmental societal impact of severe accidents is the avoidance of
the health hazard rather than the health hazard itself, by restrictions on the
use of the contaminated property or contaminated foodstuffs, milk, and drinking
water. The potential economic impacts that this can cause are discussed below.

5.10.4.1.2 Accident Experience and Observed Impacts

The evidence of accident frequency and impacts in the past is a useful indicator
of future probabilities and impacts. As of mid-1981, there were 73 commercial
nuclear power reactor units licensed for operation in the United States at

51 sites with power generating capacities ranging from 50 to 1130 MWe. The
combined experience with the 73 operating units represents approximately -

500 reactor years of operation over an elapsed time of about 20 years. Accidents
have occurred at several of these facilities.41’42 Some of these have resulted
in releases of radioactive material to the environment, ranging from very small
fractions of a curie to a few million curies. None is known to have caused

any radiation injury or fatality to any member .of the public, nor any significant
individual or collective public radiation exposure, nor any significant contami-
nation of the environment. This experience base is not large enough to permit

a reliable quantitative statistical inference. It does, however, suggest that
significant environmental impacts due to accidents are very unlikely to occur
over time periods of a few decades.

Melting or severe degradation of reactor fuel has occurred in only one of these
73 operating units, during the accident at Three Mile Island - Unit 2 (TMI-2)
on March 28, 1979. 1In addition to the release of a few million curies of
Xenon-133, it has been estimated that approximately 15 curies of radioiodine
was also released to the environment at TMI-2.43 This amount represents an
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extremely minute fraction of the total radioiodine inventory present in the
reactor at the time of the accident. No other radioactive-fission products
were released in measurable quantity.

It has been estimated that the maximum cumulative offsite radiation dose to an
~individual was less than 100 millirem.43°4¢ The total population exposure has
been estimated to be in the range from about 1000 to 3000 person-rem. This
exposure could produce between none and one additional fatal cancer over the
lifetime of the population. The same population receives each year from natural
background radiation about 240,000 person-rem and approximately a half-million
cancers are expected to develop in this group over its lifetime,%3’4% primarily
from causes other than radiation. Trace quantities (barely above the limit of
detectability) of radioiodine were found in a few samples of milk produced in
the area. No other food or water supplies were affected.

Accidents at commercial nuclear power plants have also caused occupational
injuries and a few fatalities but none attributed to radiation exposure.
Individual worker exposures have ranged up to about 4 rem as a direct consequence
of accidents, but the collective worker exposure levels (person-rem) are a small
fraction of the exposures experienced during normal routine operations that
average about 500 person-rem per reactor year.

Accidents have also occurred at other nuclear reactor facilities in the United
States and in other countries.4! Due to inherent differences in design, construc-
tion, operation, and purpose of most of these other facilities, their accident
record has only indirect relevance to current nuclear power plants. Melting

of reactor fuel occurred in at least seven of these accidents, including the

one in 1966 at the Enrico Fermi Atomic Power Plant Unit 1. This was a sodium-
cooled fast breeder demonstration reactor designed to generate 61 MWe. The
damages were repaired and the reactor reached full power four years following

the accident. It operated successfully and completed its mission in 1973.

This accident did not release any radioactivity to the environment.

A reactor accident in 1957 at Windscale, England released a significant quantity
of radiojodine, approximately 20,000 curies, to the environment. * This reactor,
which was not operated to generate electricity, used air rather than water to
cool the uranium fuel. During a special operation to heat the large amount of
graphite in this reactor, the fuel overheated and radioiodine and noble gases
were released directly to the atmosphere from a 123 m (405 ft) stack. Milk
produced in a 512-km? (200-mi2) area around the facility was impounded for up

to 44 days. This kind of accident cannot occur in a reactor like St. Lucie 2,
however,- because of its water-cooled design.

5.10.4.1.3 Mitigation of Accident Consequences

The principal design features of St. Lucie 2 are presented in the following
section.

5.10.4.1.3.1 Design Features

St. Lucie 2 contains features designed to prevent accidental release of radio-
active fission products from the fuel and to lTessen the consequences should
such a release occur. Many of the design and operating specifications of these
features are derived from the analysis of postulated events known as design
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basis accidents. These accident preventive and mitigative features are collec-
tively referred to as engineered safety features (ESF). The possibilities or
probabilities of failure of these systems is incorporated in the assessments
discussed in Section 5.7.

The Reactor Building, which is a dual containment design comprising a steel
containment vessel surrounded by an annular space and enclosed by a reinforced
concrete shield building, is a passive mitigation system which is designed to
minimize accidental radioactivity releases to the environment. Safety injection
systems are incorporated to provide cooling water to the reactor core during

an accident to prevent or minimize fuel damage. Cooling fans provide heat removal
capability inside the containment following steam release in accidents and help
to prevent containment failure due to overpressure. Similarly, the containment
spray system is designed to spray cool water into the containment atmosphere.
The spray water also contains an additive (hydrazine) which will chemically
react with any airborne radioiodine to remove it from the containment atmosphere
and prevent its release to the environment.

A11 the mechanical systems mentioned above are supplied with emergenhy power
from onsite diesel generators in the event that normal offsite station power
is interrupted.

The fuel handling building also has accident mitigating provisions. On a high
radiation signal in the fuel building, discharge from the fuel building ventila-
tion system is automatically switched to the safety grade shield building
ventilation filter system. ‘

There are features of the plant that are necessary for its power generation
function that can also play a role in mitigating certain accident consequences.

For example, the main condenser, although not classified as an ESF, can act to
mitigate the consequences of accidents involving leakage from the primary to

the secondary side of the steam generators (such as steam generator-tube ruptures).
If normal offsite power is maintained, the ability of the plant to send contam-
inated steam to the condenser instead of releasing it through the safety valves

or atmospheric dump valves can signficantly reduce the amount of radioactivity
released to the environment. In this case, the fission product removal

capability of the normal operating off-gas tredtment system would come into

play.

Much more extensive discussions of the safety features and characteristics of
St. Lucie 2 may be found in the applicant's Final Safety Analysis Report.37

The staff evaluation of these features will be addressed in its Safety Evaluation
Report. 1In addition, the implementation of the lessons learned from the TMI-2
accident, in the form of improvements in design, and procedures and operator
training, will significantly reduce the 1ikelihood of a degraded core accident
which could result in large release of fission products to the containment.
Specifically, the applicant will be required to meet those TMI-related require-
ments specified in NUREG-0737. As noted in Section 5.10.4.1.4, no credit has
been taken for these actions and improvements in discussing the radiological
risk of accidents.
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5.10.4.1.3.2 Site Features

The NRC's reactor site criteria, 10 CFR Part 100, require that the site for
every power reactor have certain characteristics that tend to reduce the risk
and potential impact of accidents. The discussion that follows briefly describes
the St. Lucie site characteristics and how they meet these requirements.

First, the site has an exclusion area, as required by 10 CFR Part 100. The
exclusion area, located within the 1132 acre site owned by the FP&L, is a circular
area with a 1554 meters (5100 ft.) radius centered on the St. Lucie 2 containment
building. There are no residents within the exclusion area. The applicant

owns all surface and mineral rights in the land portions of the exclusion area,
and has the authority, required by 10 CFR Part 100, to determine all activities
in this area. The exclusion area extends eastward into the Atlantic Ocean as
well as westward into the Indian River, so that these waterways, as well as
State Road AlA, traverse the exclusion area. Activities unrelated to Plant
operation that occur within the exclusion area include traffic on State Road
AlA, and water related activities on the Indian River and Atlantic Ocean. In
case of an emergency, formal arrangements have been made with Federal, State,
and local officials, to control the traffic and other activity on the highway,
waterways and beach travers1ng the exclusion area.

Second, beyond and surrounding the exclusion area is a Tow popu]at1on zone (LPZ),
also requ1red by 10 CFR Part 100. The LPZ for St. Lucie 2 is a circular area
with a 1.609 km (1 mi) radius, measured from the center of the St. Lucie 2
containment building. Within this zone, the applicant must ensure that there

is a reasonable probability that appropriate protective measures could be taken
on behalf of the residents in the event of a serious accident. A11 Tand within
the LPZ is owned by the applicant (this is not required by 10 CFR Part 100),

and only structures related to the operation of the Plant are within this area.
There are no other facilities, institutions or residences in the LPZ now, or
planned for the future. Transients occasionally use the beach seaward of the
mean highwater 1ine. The over-water portions of the LPZ are under the jurisdic-
tional control of State and local government agencies. In case of a radiological
emergency, the applicants have made arrangements to carry out protective actions,
including evacuation of personnel in thé vicinity of the Plant. For further
details, see Section 5.10.4.1.3.3 on Emergency Preparedness.

Third, 10 CFR Part 100 also requires that the distance from the reactor to the
nearest boundary of a densely populated area containing more than about 25,000
residents be at least one and one-third times the distance from the reactor to
the outer boundary of the LPZ. Since accidents of greater potential hazards’
than those commonly postulated as representing an upper 1imit are conceivable,
although highly improbable, it was considered desirable to add the population
center distance requirement in 10 CFR Part 100 to provide for protection against
excessive exposure doses to people in large centers. The city of Port St. Lucie
(with a 1980 population of 14,751 persons) with its closest boundary about 8 km
(5 mi) southwest of the site, has been designated as the nearest population
center. The population center distance is at least one and one-third times

the LPZ outer radius. The major city within 80 km (50 mi) of the St. Lucie

site is the urbanized area of West Palm Beach, Florida, located about 55 km

(34 mi) south, with a 1978 population of 483,000. Current population density
within 48 km (30 mi) of the site is about 105 persons per square mile and is
p¥03ected to reach about 265 persons per square mile during the life of the
plant
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The safety evaluation of the St. Lucie site has also included a review of
potential external hazards, i.e.., activities offsite that might adversely affect
the operation of the Plant and cause an accident. This review encompassed nearby
industrial, transportation, and military facilities that might create explosive,
missile, toxic gas or similar hazards. The risk to the St. Lucie facility from
such hazards has been found to be negligibly small. A more detailed discussion
of the compliance with the Commission's siting criteria and the consideration

of external hazards is given in the staff's Safety Evaluation Report.

5.10.4.1.3.3 Emergency Preparedness

Emergency preparedness plans including protective action measures for the Plant
and environs are in an advanced, but not yet fully completed stage. In accordance
with the provisions of 10 CFR 50.47, effective November 3, 1980, no operating
Ticense will be issued to a nuclear facility applicant unless a finding is made
by the staff that the state of onsite and offsite emergency preparedness provides
reasonable assurance that adequate protective measures can and will be taken

in the event of a radiological emergency. Among the standards that must be

met by these plans are provisions for two Emergency Planning Zones (EPZ). A
plume exposure pathway EPZ of about 16 km (10 mi) in radius and an ingestion
exposure pathway EPZ of about 80 km (50 mi) in radius are required. Other
standards include appropriate ranges of protective actions for each of these
zones, provisions for dissemination to the public of basic emergency planning
information, provisions for rapid notification of the public during a serious
reactor emergency, and methods, systems, and equipment for assessing and monitor-
ing actual or potential offsite consequences in the EPZs of a radiological
emergency condition. i ,

Staff findings will be based upon a review of the Federal Emergency Management
Agency (FEMA) findings and determinations as to"whether State and Tocal government
emergency plans are adequate and capable of being implemented, and on the staff
assessment as to whether the applicants' onsite plans are adequate and capable

of being implemented. Staff findings will be reported in its Safety Evaluation
Report. Although the presence of adequate and tested emergency plans cannot
prevent the occurrence of an accident, it is the judgment of the staff that

such plans can and will substantially mitigate the consequences to the public

if an accident should occur. )

5.10.4.1.4 Accident Risk and Impact Assessment

5.10.4.1.4.1 Design Basis Accidents

As a means of ensuring that certain features of St. Lucie 2 meet acceptable
design and performance criteria, the applicant and the staff have analyzed the
potential consequences of a number of postulated accidents.. Some of these could
lead to significant releases of radioactive materials to the environment, and
calculations have been performed to estimate the potentialiradiological conse-.
quences to persons offsite. For each postulated initiating event, the potential
radiological consequences cover a considerable range of values depending upon
how the accident develops and the relevant conditions, including wind direction
and weather, prevalent during the accident.

In the safety analysis of St. Lucie 2, three categories of accidents have been
considered. These categories are based upon their probability of .occurrence
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and include (a) incidents of moderate frequency, i.e., events that can reasonably
be” expected to occur during any year of operation, (b) infrequent accidents,
i.e., events that might occur once during the lifetime of the plant, and

~(c) 11m1t1ng faults, i.e., accidents not expected to occur but that have the
potential for s1gn1f1cant releases of radioactivity. The radiological conse-
quences of incidents in the first category, also called ant1c1pated operational
occurrences, are discussed in Section 5.10.3. Some of the initiating events
postulated in the second and third categories for St. Lucie 2 are shown in

Table 5.6. These are designated design basis accidents because specific design
and operat1ng features, as described above in Section 5.10.4.1.3.1, are provided
to limit their potential radiological consequences. Approximate rad1at1on doses
that might be received by a person at the nearest site boundary (1550 meters
(5100 ft) from the plant) are also shown in Table 5.5, along with a characteri-
zation of the time duration of the releases. The resu]ts shown in the Table
reflect Ehe expectation that ESF and other operating features would function

as intended.

Table 5.6 Approximate Doses from Selected
Design Basis Accidents

Duration 2 hour doses at 1550 meters*

of Release** Whole Bod
(rem)

Infrequent accidents:

Release of liquid waste

storage <2 hours 0.001
Steam Generator Tube Rupture <2 hours 0.01
Fuel handling accident <2 hours 0.025

Limiting faults:

Main steam line break <2 hours <0.0005
Control rod ejection hours-days <0.0015
Large-break LOCA hours-days 0.014

The nearest site (or exclusion area) boundary.

b33
< means "less than".
Source: FES-CP.
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An important consequence of this expectation is that the radioactive releases
considered are limited to noble gases and radioiodines and that any other
radioactive materials, e.g., in particulate form, are not expected to be released. ;
The results are also quasi~probabilistic in nature in the sense that the meteor- 4
ological dispersion conditions are taken to be neither the best nor the worst k
for the site, but rather at an average value determined by actual site measurements. =
In order to contrast the results of these calculations with those using more .
pessimistic, or conservative, assumptions described below, the doses shown in

Table 5.6 are sometimes referred to as "realistic" doses.

The staff has also carried out calculations to estimate the potential upper
bounds for individual exposures from the same initiating accidents in Table 5:6
for the purpose of implementing the provisions of 10 CFR Part 100, "Reactor
Site Criteria." For these calculations, much more pessimistic (conservative

or worst case) assumptions are made as to the course taken by the accidents ,
and the prevailing conditions. These assumptions include much larger amounts
of radioactive material released by the initiating events, additional single
failures in equipment, operation of ESF's in a degraded mode,* and very poor
meteorological dispersion conditions.

The results of these conservative calculations show that, for these events,
the Timiting whole-body exposures are not expected to exceed 2.5 rem to any
individual at the site boundary. They also show that radioiodine releases have
the potential for offsite exposures ranging up to about 65 rem to the thyroid.
For such an exposure to occur, an individual would have to be located at a point
on the site boundary where the radioiodine concentration in the plume has its
highest value and inhale at a breathing rate characteristic of a person jogging,
for a period of two hours. The health risk to an individual receiving such a
thyroid exposure is the potential appearance of benign or malignant thyroid
nodules in about 2 out of 100 cases, and the deve]opment of a fatal cancer in
about 1 out of 1000 cases.

[} ]
None of the calculations 'of the impacts of design basis accidents described in
this section takes into consideration possible reductions in individual or
population exposures as a result of taking any protective actions.

5.10.4.1.4.2 Probabilistic Assessment of Severe Accidents .

In this and the following three sections, the probabilities and consequences

of accidents of greater severity than the design basis accidents identified

above in Section 5.10.4.1.4.1 are evaluated. As a class, they are considered

less 1ikely to occur, but their environmental consequences could be more severe.
These more severe accidents, frequently called Class 9 accidents, are different
from design basis accidents in two primary respects: they involve substantial
physical deterioration of the fuel in the reactor core, including overheating

to the point of melting, and they involve deterioration of the capability of

the containment structure to perform its intended funct1on of Timiting the release
of radioactive materials to the environment. . !

The assessment methodology employed is that described in the Reactor Safety
Study (RSS) which was published in 1975.45%% In 1980, the sets of accident

*The containment system, however, is assumed to prevent leakage in excess of

that which can be demonstrated-by testing, as provided in 10 CFR 100.11(a).
**Because this report has been the subject of considerable controversy, a

discussion of the uncertainties surrounding it is provided in Section 5.10.4.1.4.7.
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sequences that were found in the RSS to be the dominant contributors to the
risk in the prototype PWR (Surry Unit 1) were updated*® ("rebaselined"). The
rebaselining was done largely to incorporate peer group comments%? and better
data and analytical techniques resulting from research and development after
the publication of the RSS. Entailed in the rebasing effort was the evalua-

"tion of individual dominant accident sequences as they are understood to evolve.

The earlier technique of grouping a number of accident sequences into the
encompassing Release Categories as was done in the RSS has been largely eliminated.

St. Lucie 2 is a Combustion Engineering-designed pressurized water reactor having
similar design and operating characteristics to the RSS prototype PWR. Therefore,
the present assessment for St. Lucie 2 has used as its starting point the rebase-
lined accident sequences and sequence groups referred to above, and more fully
described in Appendix G. Characteristics of the sequences (and release categories)
used (all of which involve partial to complete melting of the reactor core)

are shown in Table 5.7. Sequences initiated by natural phenomena such as
tornadoes, floods, or seismic events and those that could be initiated by
deliberate acts of sabotage are not included in these event sequences. The
radiological consequences of such events would not be different in kind from
those which have been treated. Moreover, it is the staff's judgment, based on
design requirements of 10 CFR Part 50, Appendix A, relating to effects of natural
phenomena, and safeguards requirements of 10 CFR Part 73, that these events do
not contribute significantly to risk.

Calculated probability per reactor year associated with each accident sequence
(or release category) used is shown in the second column in Table 5.7. As in
the RSS there are substantial uncertainties in these probabilities. This is
due, in part, to difficulties associated with the quantification of human error
and to inadequacies in the data base on failure rates of individual plant
components that were used to calculate the probabilities.4? (See

Section 5.10.4.1.4.7 below.) The probabilities of accident sequences from
Surry Unit 1 (the prototype PWR) were used to give a perspective of the societal
risk of St. Lucie 2 because, although the probabilities of particular accident
sequences may be substantially different for St. Lucie 2, the overall effect of
all sequences taken together is likely to be within the uncertainties -(see
Section 5.10.4.1.4.7 for discussion of uncertainties in risk estimates).

The magnitudes (curies) of radioactivity releases for each category are
obtained by multiplying the release fractions shown in Table 5.7 by the amounts
that would be present in the core at the time of the hypothetical accident.
These are shown in Table 5.8 for St. Lucie 2 at a core thermal power level of
2754 megawatts.

The potential radiological consequences of these releases have been calculated
by the consequence model used in the RSS%8 and adapted to apply to a specific
site. The essential elements are shown in schematic form in Figure 5.3.
Environmental parameters specific to the St. Lucie site have been used and
include the following:

Meteorological data for the site representing a full year of consecutive
hourly measurements and seasonal variations. )
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Table 5.7 Summary of Atmospheric Releases in Hypothetical

wn

o Accident Sequences in a PWR (Rebaselined)

=y

S

:: Accident : . ‘ (a)

o Sequence or . Fraction of Core Inventory Released

m SequeEBS Probability per (c) (d)
Group reactor-yr Xe-Kr 1 Cs-Rb Te-Sb Ba-Sr Ru La
Event V 2.0 x 10-5 | 1.0 0.64 0.82 0.41 . 0.1 0.04 0.@06
TMLB! 3.0 x 10-6 1.0 0.31 0.39 0.15 0.044 0.018 0.002
PWR 3 3.0 x 10-6 - 0.8 0.2 0.2 0.3 0.02 0.03 0.003
PWR 7 4.0 x 10-3 | .6x10-3 2x10-5 1x10-82x10-% 1x10-61x 10-6:7 2 x 10-7

(3, . i

é; (a)Background on the isotope groups and release mechanisms is presented in Appendix VII; WASH- 1400 (Ref. 45).

(b)See Appendix G for description of the accident sequences and release categories.
(©)Inciudes Ru, Rh, Co, Mo, Tc.
(Dincludes Y, La, Zr, Nb, Ce, Pr, Nd, Np, Pu, Am, Cm.

NOTE: Please refer to Section 5.10.4.1.4.7 for a discussion of uncertainties in risk estimates.




Table 5.8 Activity of Radionuclides in the St. Lucie 2 Core at

2754 MWt
Radioactive Inventory
Group/Radionuclide (millions of curies) Half-1ife (days)
A.  NOBLE GASES .
Krypton-85 0.48 3,950
Krypton-85m o2 0.183
Krypton-87 40 0.0528
Krypton-88 59 0.117
Xenon-133 150 : -+ 5.28
Xenon-135 29 0.384
B.  IODINES .
Iodine-131 : 73 8.05
Iodine-132 100 0.0958
Iodine-133 150 0.875
Iodine-134 160 0.0366
Iodine-135 130 0.280
C. ALKALI METALS h
Rubidium-86 . 0.022 18.7
Cesium-134 6.5 ' 750
Cesium-136 : 2.6 . 13.0°
Cesium-137 4.0 11,000
D.  TELLURIUM-ANTIMONY
Tellurium-127 5.1 . 0.391
Tellurium=-127m 0.95 109
Tellurium-129 27 0.048
Tellurium-129m 4.6 y 34.0
Tellurium-131m 11 ' 1.25
Tellurium-132 100 3.25
Antimony-127 5.3 3.88
Antimony-129 28 0.179
E.  AKALINE EARTHS
Strontium-89 81 52.1
Strontium-90 3.2 11,030
Strontium-91 95 0.403
Barium-140 140 ) 12.8
F.  COBALT AND
NOBLE METALS
Cobalt-58 0.67 71.0
Cobalt-60 0.25 1,920
Molybdenum-99 140 2.85
0.2

Technetium-99m 120

St. Lucie 2 DES 5-41




Table 5.8 (Cont.)

Group/Radionuclide

Radioactive Inventory
(millions of curies)

Half-1ife (days)

F.

COBALT AND
NOBLE METALS (cont'd.)

Table 5.6.

St. Lucie 2 DES
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Ruthenium-103 95 39.5
Ruthenium-105 62 0.185
Ruthenium-106 22 366
Rhodium-105 42 1.50

G.  RARE EARTHS, REFRACTORY
OXIDES AND TRANSURANICS
Yttrium-90 3.4 . 2.67
Yttrium-91 100 59.0
Zirconium-95 130 65.2
Zirconium-97 130 0.71
Niobium-95 ,130 35.0
Lanthanum-140 140 1.67
Cerium-141 130 32.3
Cerium-143 110 1.38
Cerium-144 73 284
Praseodymium-143 110 13.7
Neodymium-147 52 11.1
Neptunium-239 1400 2.35
Plutonium-238 0.049 32,500
Plutonium-239 0.018 8.9 x 106
Plutonium~-240 0.018 2.4 x 106
Plutonium-241 2.9 5,350
Americium-241 0.0015 1.5 x 10°
Curium-242 0.43 163
Curium-244 0.020 6,630

NOTE: The above grouping of radionuclides corresponds to that in

a
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. Projected population for the year 2000 extending throughout regions of 80
and 560 km (50 and 350 mi) radius from the site, including estimates of
the population of off-shore islands such as Cuba, Grand Bahama Island,
and many others.

. The habitable land fraction within the 560 km (350 mi) radius.

. Land use statistics, on a state-wide basis, including farm land values,
farm product values including dairy production, and growing season infor-
mation, for the State of Florida and each surround1ng State within the
560 km (350 mi) region. The off-shore islands were assumed to have land
use statistics comparable to Florida.

To obtain a probab111ty distribution of consequences the calculations are
performed assuming the occurrence of each accident release sequence at each of
91 different "start" times throughout a one-year period. Each calculation
utilizes the site specific hourly meteoro]og1ca1 data and seasonal information
for the time period following each "start" time. The consequence model also
contains provisions for incorporating the consequence reduction benefits of
evacuation and other protective actions. Early evacuation of people would
considerably reduce the exposure from the radioactive cloud and from the
contaminated ground in the wake of the cloud passage. The evacuation model
used (see Appendix H) has been revised from that used in the RSS for better
site-specific application. The quantitative characteristics of the evacuation
model used for the St. Lucie site are best estimate values made by the staff
and based upon evacuation time estimates prepared by the applicant. Actual
evacuation effectiveness could be greater or less than that characterized but
would not be expected to be much less, even under adverse conditions.

The other protective actions include: (a) either complete denial of use
(interdiction), or permitting use only at a sufficiently later time after
appropriate decontamination of food stuffs such as crops and milk, (b) decon-
tamination of severely contaminated environment (land and property) when it is
considered to be economically feasible to Tower the levels of contamination to
protective action guide (PAG) levels, and (c) denial of use (interdiction) of
severely contaminated land and property for varying periods of time.until the
contamination levels reduce to such values by radioactive decay and weathering
so that land and property can be economically decontaminated as in (b) above.
These actions would reduce the radiological exposure to.the people from immediate
and/or subsequent use of or living in the contaminated environment:-

Early evacuation in the plume exposure pathway EPZ and the other protective
actions mentioned above are considered appropriate sequels to serious nuclear
reactor accidents at this site involving significant release of radioactivity
to the atmosphere. Therefore, the dose consequence results shown for these
more severe acc1dents at St. Luc1e 2 include the benefits of these protect1ve
actions. .

There are also uncertainties in the estimates of consequences, and, the error

bounds may be as large as they are for the probabilities. It is the judgment
of the staff, however, that it is more Tikely that the calculated results are
overest1mates of consequences rather than underestimates.
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The results of the calculations using this consequence model are radiological
‘doses to individuals and to populations, health effects that might result from
these exposures, costs of implementing protect1ve actions, and costs associated
with property damage by radioactive contamination.

“;5 10.4.1.4.3 Dose and Health Impacts of Atmospheric Releases

The results of the ca1cu1at1ons of dose and health impacts performed for the
St.Lucie 2 facility and site are presented in the form of probability distri-
butions in Figures 5.4 through 5.7 and are included in the impact Summary
Table 5.9. A1l of the accident sequences shown in Table 5.6 contribute to the
results. The consequences from each sequence of group of sequences is weighted
by its assoc1ated probab111ty

Figure 5. 4 shows probability distribution curves for the number of persons who
might receive whole body doses equal to or greater than 200 rem and 25 rem,
and thyroid doses equal to or greater than 300 rem from early exposure,* all
on a per-reactor-year basis. A 200 rem whole body dose corresponds approxi-
mately to a threshold value for which hospitalization would be indicated for
the treatment of radiation injury. A 25 rem whole body dose (which has been
1dent1f1ed earlier as the lower 1imit for clinically observable physiological
effects in nearly all people) and 300 rem thyroid dose are guideline values
applied to reactor siting in 10 CFR Part 100.

The F1gure shows that there are less than 6 chances in 1,000,000 per year (a
6 x 10-% probability) that hundreds of persons may receive doses equal to or
greater than'any of these doses specified.

The chances of very large numbers of persons (thousands) being exposed at the
threshold value or guideline dose levels are seen to be considerably smaller.

For example, the chances are about 1 in 100,000,000 (a 10-8 probability) that
15,000 or more people might receive whole- body doses of 200 rem or greater.

It should be noted that a very low probability, such as 10-8 per reactor-year,

is associated with a Targe release of radioactive material at a time when there ..
are very infrequent weather conditions that tend to maximize total exposure.

A majority of the exposures reflected in this figure would be expected to occur
to persons within a 40 km (25 mi) radius of the p]ant Virtually all exposures
would occur with a 160 km (100 mi) radius. '

Figure 5.5 shows the probability distribution for the total population exposure
in person-rem, i.e., the probability per reactor-year that the total population

[ 2Ry
‘

*

X : "
Early exposure to an individual includes external doses from the radiocactive
cloud and the contaminated ground, and the dose from 1nterna11y deposited
radionuclides from inhalation of contaminated air during the cloud passage
Other pathways of exposure are exc]uded

e X
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K Table 5-9
= Summary of Environmental Impacts and Probabilities
(9]
;—6.
N > .
o Population Latent*
™M  Probability  Persons Persons Exposure : Cancers Cost of Offsite
of Impact Per Exposed Exposed Acute Millions of person- 50 mi/ Mitigating Actions
Reactor-Year over 200 rem over 25 rem Fatalities rem 50 mi/Total Total Millions of Dollars
10-4 0 0 0 0/0 0/0 0
10-5 0 0 0 0.0056/0.008 0/0 22
5 x 10-6 0 30 0 - 0.3/1.9 ~ 50/120 100
10-6 400 21,000 19 4.7/21 580/1500 800
[84]
é 10-7 6,800 72,000 700 11/55 1500/3800 1900
10-8 15,000 180,000 2,100 17/92 2000/5300 3200
Related 5.3 5.3 5.5 5.4 5.6 - 5.7

Figure

*Includes cancers of all organs. Thirty times the values shown in the Figure 5. 6 are shown in this column
reflecting the thirty-year period over which’ cancers might occur. Genetic effects might be approximately
twice the number of latent cancers.

NOTE: Please refer to Section 5.10.4.1.4.7 for a discussion of uncertainties iq risk estimates.




exposure will equal or exceed the values given. Much of the population exposure
would occur within 80 km (50 mi) but the more severe releases would result in
exposure to persons beyond the 80 km (50 mi) range as shown. :

For perspective, population doses shown in Figure 5.5 may be compared with the
annual average dose to the population within 80 km (50 mi) of the St. Lucie

site due to natural background radiation of 100,000 person-rem, and to the
anticipated annual population dose to the general public from normal Plant opera-
tion of 3.5 person-rem (excluding plant workers). ‘ "

Figure 5.6 shows the probability distribution for acute fatalities, representing
radiation injuries that would produce fatalities within about one year after
exposure. Virtually all of the acute fatalities would be expected to occur
within a 20 km (12.5 mi) radius. The results of the calculations shown in this
figure and in Table 5.9 reflect the effect of evacuation within the 16 km (10 mi)
plume exposure pathway EPZ only. . For the very low probability accidents having
the potential for causing radiation exposure above the threshold for acute
fatality at distances beyond 16 km (10 mi), it would be realistic to expect

that authorities would evacuate persons at all distances at which such exposures
might occur. Acute fatality consequences would therefore reasonably be expected
to be less than the numbers shown.

Figure 5.7 represents the statistical relationship between population exposure
and the ‘induction of fatal latent cancers--that is, those cancers that might
appear over a period of many years following exposure.  The impacts on the total
population and the population within 80 km (50 mi) are shown separately. The
fatal Tatent cancers have been subdivided into those attributable to exposures
of the thyroid and to those attributable to exposures of all other organs.

5.10.4.1.4.4 Eéonomic and Societal Impacts

As noted in Section 5.10.4.1.1, the various measures for avoidance of adverse
health effects including those due to residual radioactive contamination in

the environment are possible consequential impacts of severe accidents.
Calculations of the probabilities and magnitudes of such impacts for St. Lucie 2
and environs have also been made. Unlike the radiation exposure and adverse
health effect impacts discussed above, impacts associated with adverse health
effects avoidance are more readily transformed into economic impacts.

The results are shown as the probability distribution for costs of offsite miti-
gating actions in Figure 5.8 and are included in the impact Summary Table 5.8.
The factors contributing to these estimated costs include the following:

. Evacuation costs

. Value of crops contaminated and condemned

. Value of milk contaminated and condemned

. Costs of decontamination of property where practical

. Indirect costs due to loss of use of property and incomes derived therefrom.

St. Lucie 2 DES 5-51




The last named costs would derive from the necessity for interdiction to prevent
the use of property until it is either free of contamination or can be
economically decontaminated.

Figure 5.8 shows that at the extreme end of the accident spectrum these costs
could exceed billions of dollars but that the probability that this would occur
is exceedingly small, less than one chance in one million per year.

Additional economic impacts that can be monetized include costs of decontamination
of the facility itself and the costs of replacement power. Probability distri-
butions for these impacts have not been calculated, but they are included in

the discussion of risk considerations in Section 5.10.4.1.4.6 below.

5.10.4.1.4.5 Releases to Groundwater

A pathway for public radiation exposure and environmental contamination that
would be unique for severe reactor accidents was identified in Section 5.10.4.1.1
above. Consideration has been given to the potential environmental impact of
this pathway for the St. Lucie Plant. The principal contributors to the risk
are the core melt accidents associated with the PWR-1 through 7 release cate-
gories. The penetration of the basemat of the containment building can release
molten core debris to the geologic strata beneath the Plant. Soluble radio-
nuclides in this debris can be leached and transported with groundwater to
downgradient domestic wells used for drinking or to surface water bodies used

for aquatic food and recreation. In pressurized water reactors, such as the

St. Lucie Plant, there is an additional opportunity for groundwater contamination
due to the release of contaminated sump water to the ground through a breach

in the containment.

An analysis of the potential consequences of a liquid pathway release of
radioactivity for generic sites was presented in the "Liquid Pathway Generic
Study” (LPGS).4® The LPGS compared the risk of accidents involving the 1liquid
pathway (drinking water, irrigation, aquatic food, swimming and shoreline usage)
for four conventional, generic land-based nuclear plants and a floating nuclear
plant, for which the nuclear reactors would be mounted on a barge and

moored in a water body. Parameters for the land-based sites were chosen to
represent averages for a wide range of real sites and are thus "typical," but
represented no real site in particular. ;

The discussion in this section is an analysis to determine whether or not the
St. Lucie site liquid pathway consequences would be uniquely severe when
compared to land-based sites considered in the LPGS. The method consists of a
direct scaling of the LPGS population doses based on the relative values of
key parameters characterizing the LPGS "ocean" site and the St. Lucie site.
The parameters which were evaluated included amounts of radioactive materials
entering the ground, groundwater travel time, sorption on geologic media,
surface water transport, aquatic food consumption, and shoreline usage.

Doses to individuals and populations were calculated in the LPGS without
consideration of interdiction methods such as isolating the contaminated
groundwater or denying use of the water. In the event of surface water con-
tamination, commercial and sports fishing, as well as many other water-related
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activities, would be restricted. - The consequences would therefore be largely }
economic or social, rather than rad1o1og1ca1 In any event, the individual

and population doses for the 11qu1d pathway range from fract1ons to very small |
fractions of those that can arise from the airborne pathways.

The St. Lucie site is located on Hutchinson Island, which is a typical east
coast barrier island in southern Florida. The site is bordered by the Indian
River (an estuarine bay) on .the southwest, the Atlantic Ocean on the northeast
and Big Mud Creek (a backwater off the Indian River) on the northwest. Ground-
water flows in several layers under the site, but the only flows which concern
the 1iquid pathway analysis are in the unconso11dated sand and silt water table
aquifer of the Anastasia formation.

The Anastasia formation is roughly 50 meters (150 feet) thick at the site.
Ground water flows in this formation are generally toward the Atlantic Ocean,
caused by recharge from precipitation on the mainland. The Indian River comes
between Hutchinson Island and the mainland, but is too sha]]ow to intercept

the major portion of ground water flow toward the ocean. Piezometers located "
on Hutch1nson Island genera]]y show a slight gradient of O 00016 toward the
ocean.3?7 Using the applicant's. site parameters shown in Table 5.9, the staff
calculated a ground water travel time of 1180 years to the At]ant1c Ocean.

This compares to a ground water travel time of 0.61 years used in the LPGS
ocean-based case,® which would clearly demonstrate the 'superiority of the St.
Lucie site for the liquid pathway contribution to risk if it could be determined
that this is the only pathway for contaminants released to groundwater to reach
the surface water. :

There exists, however, the possibility of an alternative pathway for contamina-
tion of surface water via groundwater travel to Big Mud Creek. The placement
of piezometers on Hutchinson Island is not adequate to show the existence of a
gradient toward Big Mud Creek, which is the closest body of surface water. A
phenomenon on many islands is the presence of a fresh water lens in the water
table which floats over salt water. The lens is supported by the infiltration
of fresh water from precipitation. It is thickest in the middle of the island
and thinnest at the coasts. It is the possibility of a gradient in the fresh
water lens towards Big Mud Creek that is of concern here.

The staff analyzed the transport of rad1oact1ve1y contaminated water released

to the postulated fresh water lens using an analytical method based on the
Ghyben-Hertzberg approximation for fresh water lenses. 50 The estimated minimum |
travel time for groundwater to reach Big Mud Creek is 29 years.

For groundwater travel times on the order of years, the 'staff has shown2 that
the only significant radionuclide contributors to the 1liquid pathway population
dose from an assumed core melt accident would be Sr90 and Cs137. These’ two
nuclides interact chemically with most geologic media and thus travel more slowly
than the groundwater. Conservative values of the retardation factors, which
reflect the effects of sorption of the radionuclides on geologic materials, -

were estimated by the applicant to be 9.5 for Sr and 86 for Cs. The staff ‘
considers these values to be conservative, and consistent with ranges of retarda-
tion factors d1sp1ayed by geologic mater1als similar to those found under the
site.51 Using these values the staff estimates that the mean groundwater
transport time from the reactor buildings to Big Mud Creek would be 278 years

!
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Table 5.10 - Comparison of St. Lucie and
LPGS Land Based Ocean Site Liquid Pathway Consequences

St. Lucie~-Groundwater

St. Lucie-Groundwater

Parameter LPGS Flow to Atlantic Ocean Flow to Big Mud Creek
Groundwater 2m/day 0.00173 m/day N/A
Velocity (6.7 ft/day) (0.00568 ft/day)

Distance to
Surface Water

Effecﬁive ; ;

Porosity

Permeability
¥

Groundwater
Travel Time

(years)

Retardation Sr
Coefficients Cs

Radionuclide Sr:

Travel Time Cs
(years)

Fraction Sr-90
Reaching C(s-137
surface

water

460m (1500 ft)

0.2
N/A

0.61

Total finfish 1.9 x 10% Kg

& shellfish
annual harvest
within 80 km

Population dose
relative to
LPGS~aquatic
food

1.
shoreline 1.
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0
0

(2.1 x 103 tons)

745m (2444 ft)

0.4

5 x 10-3 cm/sec
(5173 ft/yr)

1180

9.5
86

11,000
100,000

a0

0

2.6 x 107 Kg
(2.9 x 104 tons)

~0
~0

5-55

218m (700 ft)

. 3
0.4
5 x 10-3 cm/sec

29

9.5
86

278

2520

0.0013
6.3 x 10-26

2.6 x 107 Kg

0.0078
~0




for Sr-90 and 2520 years for Cs-137. Groundwater travel times to the Atlantic
Ocean would be much longer, about 11,000 years for Sr-90 and 100,000 years for
Cs- 137 p

When these travel times are compared to the 5.7 years for Sr-90 and 51 years
for Cs-137 used in the LPGS land-based ocean site case, the relatively larger
travel times for the St. Lucie site would allow a much smaller fraction of -the
released radioactivity to escape to the surface water. This reduction would
be about a.factor of 775 for'Sr-90 in the pathway to Big Mud Creek. Virtually
all of the Cs-137 would have decayed before reaching surface water via either
pathways as would the Sr-90 for the pathway to the Atlantic Ocean.

Contaminated water reaching Big Mud Creek would subsequently be transported

into the Indian River and then carried to the Atlantic Ocean. The two potential
Tiquid exposure pathways for the site are aquatic food consumption and direct
shoreline exposure. ,
The applicant estimated the commercial and recreational finfish and shellfish
harvests within 80 km (50 mi) of the St. Lucie site to be about 2.6 x 107 Kg/yr
(2.9 x 104 tons/yr).52 This value includes all brackish inland waterways.' The
staff considers these values for the amount of affected seafood harvest to be
conservative for the reason that much of these waters would be unaffected by
the assumed releases from the Plant. The LPGS evaluation considered only the
recreational and commercial fishing offshore, which is taken to be about 1.9 X
108 Kg/yr (2100 tons/yr). . Therefore, the St. Lucie catch is ‘taken to be a
factor of about 14 times greater than the LPGS catch.

Approximately 62 percent of the population dose from aquatic food consumption

calculated in the LPGS was due to Cs-137 and approximately 38 percent was due
to Sr-90. The only significant radionuclide which could enter the ocean from

the liquid pathway in the St. Lucie case is Sr-90 via the Big Mud Creek pathway.
~The staff has conservativeiy estimated; therefore, that the uninterdicted .
population dose in the St. Lucie case would be at least a factor 930 smaller

than the LPGS case for seafood consumption.

Nearly all of the direct shoreline exposure in the LPGS case was determined to
be caused by Cs-137. Since virtually all of the Cs-137 would decay before
reaching the ocean, the direct exposure pathway can be eliminated from further
consideration. Results of these analyses are summarized.in-Table 5.9.

The St. Lucie Tiquid pathway contribution to population dose has, therefore,
been demonstrated to be smaller than that predicted for the LPGS land based
ocean site, which represents a "typical" ocean site. Thus the St. Luc1e site
is not unique in its liquid pathway contribution to risk.

There are measures which could be taken to minimize the‘impact'of the liquid
pathway. The staff estimated that the minimum groundwater travel time from
the St. Lucie site to Big Mud Creek would be at least 29 years. In addition,
the holdup of important radionuclides would provide additional time to utilize
engineering measures such as slurry walls and well point dewatering to isolate
the radioactive contaminants at the source.
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5.10.4.1.4.6 Risk Considerations -

The foregoing discussions have dealt separately with the probabilities and
consequences of accidents. These two factors are combined to obtain average
measures of environmental risk of accidents. Such averages can be particularly
Jnstructive as an aid to the comparison of radiological risks associated with
accident releases and with normal operational releases.

A common way in which this combination of factors is used to estimate risk is
to multiply the probabilities by the consequences:, The estimate is then
expressed numerically as consequences expected per unit of time. By use of
such a quantification of risk the staff does not mean to assert that there is
universal agreement that people's attitudes about risk, or what constitutes an
acceptable risk, should be governed solely by such a measure. Nevertheless,
we believe that it can be a contributing, but not necessarily decisive; factor
in making a risk judgment. ) ,

Table 5.10 shows average annual values of risk for the St. Lucie 2 reactor,
associated with population dose, acute fatalities, latent fatalities,-and costs
for evacuation, other protective actions, and decontamination. These average
values are obtained by multiplying the probabilities by the consequences, and
summing these products over the entire range of consequence distribution. Since
the probabilities are on a per reactor-year basis, the average risks shown are
also on a per reactor-year basis. ' :

The population exposure may be compared with those for normal operation releases
shown in Appendix F, Table F.5. The population exposure risk within 80 km (50
mi) due to accidents is about 15 person-rem, higher than the average annual
dose of 3.5 person-rem due to normal operations. The two figures are roughly
comparable, however, considering the uncertainties involved. '
There are no acute fatality or economic risks associated with protective actions
. and decontamination for normal releases; therefore, these risks are unique for
accidents. For perspective and understanding of the meaning of the acute ..
fatality accident risk estimate of 0.0003 per year, the staff notes that the
“population at risk is mostly within about 16 km (10 mi) of the plant (about
117,000 persons in the year 2000). The risk of accidental fatalities per year
for a population of this size, based upon overall averages for the United States,
are approximately.26 for motor vehicle accidents, 9 from falls, 4 from drowning,
3 from burns, and 1 from firearms. 34 '

The economic risk associated with protective actions and decontamination could
be compared with property damage costs associated with alternative energy
generation technologies. The use of fossil fuels, coal or oil,” for example,
would emit substantial quantities of sulfur dioxide and nitrogen oxides.into
the atmosphere, and, among other things, lead to environmental, and ecological
damage through the phenomenon of acid rain.2® This effect has not, however;
been sufficiently quantified to draw a useful comparison at this time.

Figure 5.9 shows the calculated risk expressed as whole-body dose to ‘an indiv-
idual from early exposure as a function of the distance from the Plant within
the plume exposure pathway EPZ. The values are on a per reactor-year basis
and all accident sequences and sequence groups in Table 5.6 contributed to the
dose, weighted by their associated probabilities. ’
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Table 5.11 Average Values of Environmental Risks
Due to Accidents, per Reactor-Year

Popu]at1on exposure

person-rem within 80 km (50 mi) 15.

person-rem total . 70
Acute fatalities’ 0.0003

_Latent cancer fatalities

all organs excluding thyroid 0.004

thyroid only 0.0012
Cost of protective actions

and decontamination $3,500

NOTE: See Section 5.10.4.1.4.7 for discussions of uncertainties in
risk estimates. -

Evacuation and other protective actions reduce the risks to an individual of
acute and latent cancer fatalities. Figures 5.10 and 5.11 show curves of
constant risk, as a function of distance, per reactor-year, to an individual
living in the St. Lucie 2 plume exposure pathway EPZ, of acute death and death
from latent cancer, respectively, due to potential accidents in the reactor.
Directional variation of these curves reflect the variation in the average
fraction of the year the wind would be blowing into different directions from
the Plant. For compar1son the following risks of fatality per year to an
individual 11v1ng in the U.S. may be noted;%¢ automobile accident 2.2 x 10-4
{a]]s 707 x 10-5 , drowning 3.1 X 10-3, burn1ng 2.9 x 10-%, and firearms

2 x 10-%

There are other economic impacts and risks that can be assigned a monetary
value that are not included in the cost calculations discussed in Section
5.10.4.1.4.4. These are accident impacts on the facility itself that result
in added costs to the public, i.e., ratepayers, taxpayers and/or shareholders.
These costs would be associated w1th decontamination, repa1r or replacement of
the facility, and for replacement power.

No detailed methodology has been developed for estimating the contributions of
an accident to the economic risks to the licensee for decontamination and
restoration of the plant. Experience with such costs is currently being
accumulated as a result of the Three Mile Island accident. If an accident
occurred during the first year of St. Lucie 2 (1984) operation, the economic
penalty associated with the initial year of the unit's operation is estimated
at $1.0 billion for decontamination and $600 million for restoration, includ-
ing replacement of the damaged nuclear fuel. The staff considers the estimate
as conservative (high) in that the total costs are assumed to occur during the
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Figure 5.10

Isopleths of Risk of Acute Fatality per Reactor Year to an Individual
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Figure 5.11
Isopleths of Risk of Latent Cancer Fatality per Reactor Year to an Individual
Note: Please see Section 5.10.4.1.4.7 for discussion
of uncertainties in risk esﬁjﬁﬁges.
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first year of the accident whereas in reality the costs would be spread over
several years thereafter. Although insurance would cover $300 million of the
$1600 million, the insurance is not credited against the $1600 million because
the $300 million times the risk probability should theoretically balance the
insurance premium. In addition, the staff estimates additional fuel costs of
$225 million (1984 dollars) for replacement power during each year the unit is
being restored. This estimate assumes that the energy that would have been
forthcoming from St. Lucie 2 (assuming 60% capacity factor) will be replaced
primarily by oil-fired generation. Assuming $225 million per year for replace-
ment power costs and inoperation of St. Lucie 2 for 8 years, the total additional
replacement power costs in 1984 dollars would be approximately $1.8 billion.

If the probability of sustaining a total loss of the original unit is taken as
the sum of the occurrence of a core melt accident (the sum of the probabilities
for the categories in Table 5.7), then the probability of a disabling accident
happening during each year of the units service life is 4.8 x 10-3. Multiplying
the previously estimated cost of $3.4 billion for an accident to St. Lucie 2
during the initial year of its operation by the above 4.8 x 10-2 probability
results in an economic risk of approximately $165,000 applicable to St. Lucie 2
during its first year of operation. This is also approximately the economic
risk during the second and each subsequent year of its operation. Although
nuclear units depreciate in value and may operate at reduced capacity factors
such that the economic consequences due to an accident become Tess as the units
become older, this is offset by higher costs of decontamination and restoration
of the unit in the later years due to inflation.

5.10.4.1.4.7 Uncertainties

The foregoing probabilistic and risk assessment discussion has been based upon
the methodology presented in the Reactor Safety Study (RSS) which was published
in 1975.

In July 1977, the NRC organized an Independent Risk Assessment Review Group to
(1) clarify the achievements and limitations of the Reactor Safety Study Group,
(2) assess the peer comments thereon and the responses to the comments, (3) study

the current state of such risk.assessment methodology, and (4) recommend to

the Commission how and whether such methodology can be used in the regulatory

and licensing process. The results of this study were issued September 1978.47

This report, called the Lewis Report, contains several findings and recommenda-

;i$ns concerning the RSS. Some of the more significant findings are summarized
elow. '

. A number of sources of both conservatism and nonconservatism in the .
probability calculations in RSS were found, which were very difficult to
balance. The Review Group was unable to determine whether the overall
probability of a core melt given in the RSS was high or Tow, but they did
conclude that the error bands were understated.

. The methodology, which was an important advance over earlier methodologies
that had been applied to reactor risk, was sound.

. It is very difficult to follow the detailed thread of calculations through
the RSS. In particular, the Executive Summary is a poor description of
the contents of the report, should not be used as such, and has lent itself
to misuse in the discussion of reactor risk.
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On January 19, 1979, the Commission issued a statement of policy concerning
the RSS and the Review Group Report. The Commission accepted the findings of
the Review Group. :

The accident at-Three Mile Island occurred in March 1979 at a time when the
accumulated experience record was about 400 reactor years. It is of interest

to note that this was within the range of frequencies estimated by the RSS for

an accident of this severity.5¢ It should also be noted that the Three Mile
Island accident has resulted in a very comprehensive evaluation of reactor
accidents 1ike that one, by a significant number of investigative groups both
within NRC and outside of it. Actions to improve the safety of nuclear power
plants have come out of these investigations, including those from the President's
Commission on the Accident at Three Mile Island, and staff investigations and
task forces. A comprehensive "NRC Action Plan Developed as a Result of the

TMI-2 Accident," NUREG-0660, Vol. I, May 1980 collects the various recommenda-
tions of these groups and describes them under the subject areas of: Operational
Safety; Siting and Design; Emergency Preparedness and Radiation Effects; Practices
and Procedures; and NRC Policy, Organization and Management. The action plan
presents a sequence of actions, some already taken, that will result in a
gradually increasing improvement in safety as individual actions are completed.
St. Lucie 2 is receiving and will receive the benefit of these actions. The
improvement in safety from these actions has not been quantified, however, and
the radiological risk of accidents discussed in this chapter does not reflect
these improvements.

Subsequent to the preparation of this section of the Draft Environmental
Statement by the staff, the applicant has submitted (Reference 2) revised
estimates of population, based on 1980 census data, and reviewed estimates of
population growth within 50 miles of the St. Lucie site over the projected life
span of the plant. These projections reflect a large growth rate of population,
particularly within 10 miles of the plant, than those used in the consequence
calculations presented herein. These projections are currently under review

by the staff and if corrections are necessary, revisions will be reflected in
the FES. The principal effect of these revised projections would be expected
to show higher risks of acute fatalities, but still well within the range of
risks that have been estimated for existing operating plants.

5.10.4.2 Conclusions

- The foregoing sections consider the potential environmental impacts from accidents
at St. Lucie 2. These have covered a broad spectrum of possible accidental
releases of radioactive materials into the environment by atmospheric and ground-
water pathways. :Included in the considerations are postulated design basis
accidents and more severe accident sequences that lead to a severely damaged
reactor core or core melt.

The environmental impacts that have been considered include potential radiation
exposures to individuals and to the population as a whole, the risk of near-
and long-term adverse health effects that such exposures could entail, and the
potential economic and societal consequences of accidental contamination of

the environment. These impacts could be severe, but the 1ikelihood of their
occurrence is ‘judged to be small. This conclusion is based on (a) the fact
that considerable experience has been gained with the operation of similar
facilities without significant degradation of the environment; and (b) a
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probab111st1c assessment of the risk based upon the methodology developed in

the Reactor Safety Study. The overall assessment of environmental risk of acci-
dents, assuming protective action, shows that it is somewhat higher, but compar-
able to the risk for normal operat1ona1 re]eases, although accidents have a
potent1a1 for acute fatalities and economic costs that cannot arise from normal
operations. The risk of acute fatalities from potential accidents at the site
are small in comparison with the risk of acute fatalities from other human
activities in a comparably sized population. ‘

The staff has concluded that there are no special or unique features about the
St. Lucie 2 site and environs that wou]d warrant additional m1t1gat1on features
for St. Lucie 2.

5.11 Impacts from the Uranium Fuel Cycle

" The Uranium Fuel Cycle rule, 10 CFR 51.20 (44 FR 45362), reflects the latest-
information relative to the reprocessing of spent fuel and to radioactive waste
management as discussed in NUREG-0116, Environmental Survey of the Reprocessing
and Waste Management Portions of the LWR Fuel Cycle,57 and NUREG-0216,58 which
presents staff responses to comments on NUREG-0116. The rule also cons1ders
other environmental factors of the uranium fuel cycle, including aspects of
mining and milling, isotopic enrichment, fuel fabrication, and management of
low- and high-level wastes. These are described in the AEC report WASH-1248,
Environmental Survey of the Uranium Fuel Cycle.5® The Commission also dlrected
that an explanatory narrative be developed that would convey in understandable
terms the significance of releases in the table. The narrative was also to
address such important fuel cycle impacts as environmental dose commitments

and health effects, socioeconomic impacts and cumulative impacts, where these
are appropriate for generic treatment. This explanatory narrative was published
in the Federal Register on March 4,1981 (46 FR 15154-15175). Appendix I to
this Statement contains a number of sections that address those impacts of the
fuel cycle that reasonably appear to have significance for individual reactor
licensing sufficient to warrant attention for NEPA purposes

Table S-3 of the final ru]e is reproduced in its entirety as Tab]e 5.12 herein.
Specific categories of natural resource use included in the Table relate to
land use, water consumption and thermal effluents, radioactive releases, burial
of transuranic and high- and low-level wastes, and radiation doses from trans-
portation and occupational exposures. The contributions .in the table for
reprocessing, waste management, and transportation of wastes are maximized for
either of the two fuel cycles (uran1um only and no recyc]e) that is, the cycle
that results.in the greater impact is used.

Appendix I of this Draft Environment Statement contains a description of the
environmental .impact assessment of the uranium fuel cycle as related to the
operation of the St. Lucie Plant. The environmental impacts are based on the
values given in Table S-3 (Table 5.12), and on an analysis of the radiological
impact from radon-222 and technetium-99 releases. The staff has determined
that the environmental impact of the Plant on the U.S. population from radio-
active gaseous and liquid releases (including radon and technetium) due to the
uranium fuel cycle is insignificant when compared with the impact of natural
background radiation. In addition, the nonradiological impacts of the uranium
fuel cycle have been found to be acceptable.
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Table 5.12 (Table S$-3) Uranium-Fuel-Cycle Environmental Datal

Table S-3.—Table of Uranium Fuel Cycle Environmental Data’
[Normakzed to model LWR annual tuet requemeont [WASH-1248} or reference reactor yoar [NUREG-0116)1

Maximum effect per annual fuel
Environmental considerstons Totat requiremont o¢ reforence reactor
yoar of model 1,000 MWe LWR
NATURAL RESOURCES USE
Land (acres):
Temporanly committed * 100
Undistwrbed area. 79
Dasturbed area 22 Equrvalent 10 a 110 MWe coaltved power
Per tly committed 13
Overburden moved (milions of MT) 28  Equivalent to 85 MWe coal-fred
————  DOWOC PIANL
Water (mithons of gations):

Drscharged to air 160 =2 porcent of modet 1,000 MWe LWR with
cooling tower,

Drscharged to water bodes 11,090

Drscharged to ground. 127

Total 11377 <4 percent of model 1,000 MWe
— LWR with once-through coolng.
Fossd fuel:
Electrical enorgy (thousands of MW-DOUr) ..anmumimmmssessrns . J23 <5 porcent of model 1,000 MwWe LWR
! output,

Equivatent coal (thousands Of MT) ....ccmmmrcurvnnmmmeacenes 118 Equivalent 1o the consumption of a 45 MWe
coakficod power plant.

Natural gas (mm-on_s of scf) 135 <0.4 percent of model 1,000 MWe energy
output.

EFFLUENTS =CrHEMICAL (MT)
Gases (includng entrainment): 2
g 5 pronsens 4,400

NO, “enis s ot 1,190  Equivalent to emissions from 45 Mye coal.
frod plant for a yoar

HydfoCeOnS o icins s mmurme s inn i 14

[ o O PPN 29.6 .

ParLCULatOs .. i piia s soam sy cx st 2« 1,154

Other gases.

Fico.  w ens 3o 8 AT BT e a8 st ears o . .67 Pnncpally from UF. production, ennchment,
and . Cor withen
range ol stato standards—below level that
has effects on human heatth

HCL. ciivuns wsis s s ssites oimsnin anr avevm s swme oo b 014

e s sooay e e G e 99 From omchmen(. fuel labncabon. lnd repro-
v e 132 enessEi YAt aR0% 8 B oaemseniab s 258 g stops. C titut

FIUONGS .. i awcir msiwmss s st aem . 12.9 apolenw for adverse onwonmomal effect

Ca"" v v e ameema . 54 ar0 presoent in dilute concentrations and re.

c1 K v oamrz ee o 85 coive adational dilution by recohing boes

Na' ., . . RN 121 of water 1o levols bolow permissible stand-

NH, PRV s e oaomewa 100 ards. The consttuents thal requee dhuton

fe ... . 4 and the flow of ddubon water are

NH,=600 cfs =
NO,~20 cfs
Fluoride=-70 cts

Talngs solutions (thousands of MT) P e 240  From mills only=no signiticant effiuonts to

environmeont
Sods . . . [ TR 91000 Pmncypally from mdis—no signihicant effiuonts
. 1o enveonment
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Table 5.12 ' . .

Table S-3.—7able of Uranium Fuel Cycle Environmental Dala'-f,‘onlinued
[Normakzed to model LWR annual fuet requirement [WASH-1248) or reference reactor yoar (NUREG-0116))

Maximum effect per annual fuel
Environmental considerations Total requirement of reference reactor
year ot modet 1,000 MWe LWR

EFFLUENTS = RADIOLOGICAL {CURIES) t

fl

Gases (including entrainment):

Rn(-222 Presontly under reconsideration by the Com-

Ra-226 .02

Th-230 02

Urani 034

Tritium (th ds) 18.14

C-14 24

Kr-85 (th ds) 400

Ru-106. 3 14 Principally from fuel reprocessing plants.

1-129 13

1-131 .83 :

Te-99 Proson_w under consideration by the Com-
mission.

Frsslon ducts and transurani .203 .

Ummum and daughters 21 Prncipally from miling—inckuded taiings
hquor and returned to ground—no ef.

. fluents: therefore, no effect on environ.
ment. '

Ra-226 0034  From UF, production.

Th-230 . 0015 "

Th-234 01  From fuel fabrication plants—cor i
10 percent of 10 CFR 20 for tota) process-
ing 26 annual fuel roquirements for model
LWR, }

Fission and activation prod 5.9%10°¢ ;

Sobds (buried on site): '

Other than high lovel (shallow) [R—— 11,300 9,100 Ci comes from low lovel reactor wastes
and 1,500 Ci comes from reactor decon-
tamination and decommussioning—buriod at
land burial facilities. 600 Ci comes from
mils—included in talings retwned to
ground. Approximately 60 Ci comes from
conversion and spent fuol storage. No sig-

. nficant etfluent to the envirconment.

TRU and HLW (deop) . : 1,1x10? Buriod at Fodoral Repository.

i .
Effiuonts—=thermal (bithons of British th J units) 4,063 <5 porcent of model 1,000 MWe LWR,
Transportation (person-rem): !
Exposure of workers and general pubke ..... e 25 |
Occupational exposure (Person-1omM)..,.ume. 228  From reprocessing and waste re?

Tin some cases 'whete nO enlry appears it is clear from tho background documents that tho matter was addressed and that,
i otfect, the Table should be read as if a spodf-c 2000 entry had been made. Howover, there are other areas that are not
addressed at all in the Table, Table S-3 does not include health effects from the effluents described in the Table, or estmates
of roleases of Radon-222 from thoe wanwm fuel cycle or ostimates of Technetum-«99 releasod lrom wasto management of
repvooossmacwﬁes.Theseissuosmaybouwsub;ectol' ion in the indivdual icensing

Data supporting this table are given in the “Environmenta) Survey of the Uranium Fuel Qdo" WASH-1248 Apnl 1974; the

“Environmental Survey of the Reprocessing and Waste Management Poﬂaon of me I..WR Fuel Qdo NUREG-0116 (Supp. t 0
WASH-1248); the “'Public Comments and Task Force Responses R g the E ! Survey of the Reprocessing and
Waste Management Portions of tho LWR Fuel Cycle,” NUREG-0216 (Supp 2 lo WASH-1248); and in the rocord of the final
rulomaking pertaining to Uranium Fuel Cyclo Impacts from Spent Fuel Reprocessing and Radicactive Waste Management,
Docket RM-50-3 The contnbuth from ropr g, waste t and transportation of wastes are madmized for
eithor of the two fuet cydes {uranium only and no recycle). The conmbut-on from transportation oxcludoes transportation of cokd
fuel t0 & reactor and of iradiated fuel and radioactive wastes from a reactor which are considerod in Table S-4 of § 51.20(g).
The contrnbutions from the other steps of the fuel cycle are given in columns A-E of Table S-3A of WASH-1248,

1The contnbutions to temporanly committed land from reprooesslng are not prorated over 30 years, snco the complete
temporary impact accrues regardless of whether the plant services one reactor for ono year or '§7 foactors for 30 years.

Estimated effiuents based upon combustion of equivalent coal for power generaton. ,

41,2 percent from natural gas use and process. [

!
|

i
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5.12 Decommissioning

Decommissioning of a nuclear power reactor does not usually involve environmental
impacts which are unique to a specific project. The technology for decommis-
sioning nuclear facilities is well in hand, and, while technical improvements -
in decommissioning techniques are to be expected, at the present time
decommissioning can be performed safely and at reasonable cost. Radiation
doses to the public as . a result of decommissioning activities should be very
small and would primarily come from the transportation of decommissioning
waste to waste burial grounds. Radiation doses to decommissioning workers
should be a small fraction of the worker exposure over the operating lifetime
of the facility; these doses usually will be well within the occupational
exposure limits imposed by regulatory requirements. Decommissioning costs for
reactors are a small fraction of the present worth commissioning costs. A full
analysis of decommissioning is available in NUREG-0586, "Draft Generic Environ-
mental Impact Statement on Decommissioning of Nuclear Fac111t1es," U.S. Nuclear
Regulatory Commission, January 1981.

5.13 Emergency Planning Impacts

5.13.1 Impact from Siren Alert System

. FP&L is currently developing its Emergency Plan for the Plant in accordance

with 10 CFR Part 50, as well as the recommended criteria contained in NUREG-0654.
The staff believes the only noteworthy potential source of impact on the public
from emergency planning would be associated with a siren alert system. A
complete cycle test will be required annually. The test requirements and alarm
noise levels are consistent with those used for existing alert systems;
therefore, the staff concludes that the noise impacts associated with a siren
alert system will be infrequent and insignificant.

5.13.2 Eﬁergency Operations Facility

An Emergency Operations Facility (EOF) will be constructed to conform to the
requirements of 10 CFR Part 50, as amended to meet the recommended criteria
contained in NUREG-0696. The staff believes that this can be done in a manner
that will not significantly disturb the area and without imposing an unacceptable
environmental impact on the affected area.
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6 EVALUATION OF THE PROPOSED ACTION

6.1 Unavoidable Adverse Impacts

The staff has reassessed the physical, social, biological, and economic impacts
that can be attributed to the operation of St. Lucie 2. For the most part,
these impacts are as stated in Chapter 5 of the FES-CP. Actions taken by the
applicant since the FES-CP stage have resulted in adequately mitigating the
operating impacts.

6.2 Irreversible and Irretrievable Commitments of Resources

A11 of the significant resource commitments were identified at the time of the

CP review and are discussed in Chapteér 8 of the FES-CP. The staff's assess-

ment has not changed except that the continuing escalation of costs has increased
the dollar values of the materials used for constructing and fueling St. Lucie 2.

6.3 Relationship Between Short-Term Uses and Long-Terﬁ Productivity

There have been no significant changes in the staff's evaluation for the Plant -
since the CP review as discussed in Chapter 8 of the FES-CP.

6.4 Benefit-Cost Summary
6.4.1 Summary

Sections below summarize the economic, environmental, and socioeconomic benefits
and costs which are associated with the operation of St. Lucie 2. The benefits
and costs are shown in Table 6.1.

6.4.2 Benefits

The direct benefits to be derived from the operation of St. Lucie 2 include
approximately 4.2 billion kWh of electrical energy which the unpit will be able
to produce annually (this projection assumes that St. Lucie 2 will operate at
an average 60 percent capacity factor). The benefits also include improved
reliability due to the addition of 802 MWe of generating capacity, as well as
the saving of approximately $225 million in production costs per year. FP&L's
plan to sell 168 MWe of St. Lucie 2 will reduce these direct benefits to the
FP&L system by about 20 percent but the total benefits will be retained within
a regional context.

6.4.3 Economic Costs

The economic costs associated with St. Lucie 2 operation include fuel and opera-
tion and maintenance costs. For the first year of operation, fuel and 0&M are
estimated at 10 mi1l1s/kWh and 4 mills/kWh, respectively. The cost of decommis-
sioning is a small additional cost of operation. The staff's estimate for
decommissioning St. Lucie 2 ranges from about $21 miilion to $43 million in
1978 dollars.
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Table 6.1 Benefit-Cost summary

Primary Impact and Effect
on Population or Resources!

Staff Assesment of

Magnitude or
Benefit or Cost3

Reference?

" Direct benefits

Energy (2.2 and 6.4.2)
Capacity (2.4)

6
4,200 Kh/yr x 10
802 KW x 10 R r

Reduced geherating costs (2.2) 225 million $/yr - Large
Improved diversity of supply (2.3) Small
Improved system reliability (2.4) Small
Indirect Benefits j :
o i
Local Taxes (Ad Valorem) (5.9) 5.5 million $/yr ) Large
Annual emp]oymént (5.9) 280 persons ' Small
Annual payroll (5.9) 7.8 million $/yr Moderate
Annual local purchases (5.9) $750,000/yr Small
Economic costs of operating L
Fuel (2.2 and 6.4.3) 10 mills/kWh (?nitiallyear Small
' of operation)
0 & M (6.4.3) 4 mills/kWh (initial year Small
of operqtion) o
Decommissioning (2.2 and 5.11) 21-43 million 1978 §$. Small
Environmental Costs
1. Resources Committed , '
a. Land (FES-CP 2.1) 458 ha Small
b. Water (5.3.1) 976 2/s None
2. Damages Suffered by Other
Water Users Because of .
a. Surface Water Consumption * None
(5.3.1) .
b. Surface Water Contamination None
(5.3.1)
c. Ground Water Consumption None |,
(5.3.2)
d. Ground Water Contamination None
(5.3.2) :
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Table 6.1 (continued)

Primary Impact and Effect Magnitude or Staff Assesment of
on Population or Resources? Reference? Benefit or Cost3
3. Damage to Aquatic Biota Due to 7 Small

a. Intake Losses (5.6) '
b. Surface Water Discharges -

Heat (5.6.4) 6.5 x 1012 J/hr Small
c. Surface Water Discharges -
Chemical (5.6.5) None

4, Damage to Terrestrial Resources ’
(5.5) : None

5. Human Health Effects (Non-
radiological) Due to
Air Quality Changes (5.4) None

6. Human Health Effects
(Rad1o1og1ca1) Due to
Effects of Reactor Opera-
tion on General Population
(5.10) Small
b. Effects of Reactor Opera-
tion on Workers at Site

(5.10.3.1.1) Small
c. Effects of Balance of Fuel
Cycle (5.10.3.1.2) ima]]

d. Accident Risk (5.10.4)

7. Societal Costs in Terms of
a. Historic and Archeological

Resources (5.8) Small
b. Visual Intrusion (5.9) Small
c. Increased Traffic (5.9) Small
d. Increased demands on

Public Facilities and

Services (5.9) . Small
e. Increased demands on

Private Facilities and

Services (5.9) © Small

*The impact of an accident could possibly be large, while the risk of an.
accident is small.
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Notes:

1.

Table 6.1 (continued)

References in parentheses indicate EIS section where evaluation
appears.

For those factors which aré not quantifiable, see text section.

Subjective measure of costs and benefits are assigned by reviewers,
where quantification ‘is not possible: Small - impacts which,

in the reviewers' judgement, are of such minor nature, based on
currently available information, that they do not warrant

detailed investigations or considerations of mitigative actions;

. Moderate - impacts which, in the reviewers' judgement, are

1ikely to be clearly evident ‘(Mitigation alternatives are
usually considered for moderate impacts.); Large - impacts
which, in the reviewers' judgement, represent either a severe
penalty or a major benefit. Acceptance requires that large
negative impacts should be more .than offset by other overriding
project considerations. .
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6.4.4 Socioeconomic Costs

No significant socioeconomic costs are expected from either the operation of
St. Lucie 2 or from the number of employees and their families 1iving in the
area.

“

6.4. 5 Environmental Costs

The environmental costs were prev1ous1y evaluted in the FES-CP and have not
adversely changed. .

No significant environmental costs are expected from the operation of St. Lucie 2,
including considerations of the uranium fuel cycle and accidents. .

6.4.6 Conclusions

As a result of the analysis and review of potential environmental, technical,
economic, and social impacts, the staff has prepared an updated forecast of
the effects of the operation of St. Lucie 2." No new information has been
obtained that alters the overall balancing of the benefits of operation versus
the environmental costs. The staff has determined that St. Lucie 2 can be
operated with minimal environmental impact.
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9 STAFF RESPONSES TO COMMENTS

This chapter is reserved for staff responses to comments on this Draft Environ-
mental Statement; such comments and responses will be considered in the Final

Environmental Statement
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related to construction of

ST. LUCIE PLANT
UNIT 2

FLORIDA POWER AND LIGHT COMPANY
. DOCKET NO. 50-383

MAY 1974

UNITED STATES ATOMIC ENERGY COMMISSION
DIRECTORATE OF LICENSING

SUMMARY AND CONCLUSIONS

This Final Envirommental Statement was prepared by the U.S.
Atonmic Energy Comission, Directorate of Licensing.

1. This action is adainistrative.

2. The proposed action is the fssuance of a construction permit to the
Florida Power and Light Company (the applicant) for constructing
St. Lucie Plant Unft No. 2, a nuclear power reactor located on
Hutchinson Island on the east coast of Florida approximately midway
between the citics of Fort Plerce and Stuart (Docket No. 50-389).

Unit 2 is proposed as a nuclear pressurized water type plant with a
thermal power rating of 2560 megawatts (MIt) and a gross clectrical
power output of 850 MWe and a net output of 810 Mie. A design
power level of 2700 MWt is anticipated at some future date and

is considered in the assessments contained in this statement.
Exhaust stean from the plant will be cooled by water pumped from
and discharged back to the Atlantic Ocean.

At the present time there 1s one other nuclear power plant being
built on the site (Unit No. 1) which is similar fn design and
electrical power generation capacity to Unit 2. The two units will
share certain facilities including the intake and discharge cooling
canal system and the three-circuit transmission system. Unit 1 is
scheduled to start producing power commercially in December 1975.

3. Swmary of environmental impact and adverse effects:

«  About 300 acres of the 1ll32-acrc site have been converted to
cooling canals and a landscaped fill area for Unit 1. The
filled area was predominately mangrove swazp, containing many
dead trees as a result of earlier flooding for mosquito con-
trol. No additfonal acreage will be converted for Unit 2
(Section 4.1).

» " Some fish and planktonic organisms will be entrained in the
Atlantic Ocean intake system. Fish will be trapped in the intake
canal with no mechanisn for retum to the occan. Most planktonic
organisms will be eventually killed by thermal shock as they pass
through the condenser. However, the nuzbers will be small and
the izpact on the ecosysten is expected to be minor (Section 5.5.2).

+ The maximun ocean surface texperature rise at the Atlantic Ocean
discharge should be about 1.5°F. The area of the 1°F fsothern
should be extended from an estimated 2860 acres with only Unit 1
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) operating to 3372 acres with the addition of tnit 2. It was «  Approximately 4.3 acres of the ocean bottom will be dredged to
estinated there could concefvably be some thermal effects from ) install the discharge line. Benthic organisss in this area will
Unit 1 operation on the mating habits of turtles in the plume be killed. However, the nuzber lost £s a very small portion of
zone and on the activity of turtle hatchlings as they lcave their the total population in the area and repopulation is expected
beach nests. Effects on other marine life were expected to be within one year. Consequently the impact should be minor and
aininal. The addition of Unit 2 should have no significant short term (Section 4.3.2).
additional effects due to the lower maximum surface texperature
associated with the multiport discharge line (Sectfon 5.5.2.6). . «  The risk assoclated with accidental radiation exposure 1s very
low (Section 7).
+ ‘Plant lighting may cause turtle hatchling misorientation leading
to increased mortality. However, most of the lighting'was «  No significant environmental impacts are anticipated from noxmal
required for Unit 1 and plantings of Australian pine or other operational releases of radloactive materials. The estimated
suitable plants behind-the dune line were required to shield the total body dose from gaseous and liquid effluents to the 1980
beach and dune arcas from this lighting. With these plantings, population within 50 miles from operation of Unit 2 is 0.4 man-
the additional lighting reduired for Unit 2 should have no signi- ren/yr. The dose to the general population from shipments of
ficant additional effect on turtle misorientation (Sections 4.3.1 spent fuel and waste amount to 7 man-remfyr. These doses are
and 5.5.1). ' less than the normal fluctuations in the 54,000 man-rem/yr back=
. _ - ground dose this population would receive (Sectfon 5.4.7).
»  Equipment lighting during construction could cause misorientation -
E of birds during storm fronts, with death from exhaustion or hitting +  The entire plant cannot be hidden from view in the flat,
P tall structures. As was donc during Unit 1 construction, non= ) generally low 'growth terrain of Hutchinson Island. However,
os] essential lighting will be turned off during such periods, and with since natural plantings screen the plant from most of the ocean
w this action no signiffcant bird kills are anticipated. No signifi- beach and the nearest mainland residentfal area is about 1.5
cant effect of operational lighting of Unit 2 is anticipated since niles away, the izpact of Unit 1 was considered minimal. The
1ittle additional lighting is required for Unit 2 (Sections 4.3.1 addition of Unit 2 should result in only a very minor Increase
and 5.5.1). in the overall visual impact of the plant (Section 5.1).
+  Iwmproper storage and disposal of edible refuse by the construc- 4. Principal altematives considered: .
tion and operating work forces for Unit 2 could lead to increased .
raccoon populations with a corresponding fncrease in turtle » A decision not to provide thc power to be supplied by Unit 2,
hatchling predation. However, refuse control measures are
planned and the impact is expected to be minor (Sections 4.3.1 «  Construction of asn equivalent capacity nuclear plant at another
- and 5.5.1). site,
« The ocean beach dune will have to be recut to install the dis- + Use of altemative fuels (fossil or hydroelectric), .
charge 1ine for Unit 2, The dune 1s the primary barrier against . T B .
severe wave action cutting the island in two during a stom. The « Modificatfon of the proposed condenser cooling system to utilize:
applicant plans a construction procedure to minimize the potential -
for wave damage. (Section 4.1) ' ) - a cooling pond
v a spray pond . B

«  Beach-construction activities for the Unit 2 discharge line will - - dry cooling towers

probably affect turtle nesting in the imoedfate construction area - - = mechanical draft, saltwater cooling towers
A during one nesting season. Short-term preventive mcasures are . P = natural draft,’ saltwater cooling towers
. i planned and no long-term effects from construction are expected N i . . - = dilution of the discharge water,
(Section 4.3.1). ’ . . -l
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e Alterative sanitary systens

- extended aeration

- installation of a sewage line to Fort Plerce, - R

*  Altermative bilocide systens

= mechanical cleaning
- ozonization,

+« Altemative chenfcal treatment systems

= crystallization of wastes
= reverse osmosis of supply water,

+  Altemative transportation procedures.

The following Federal, State and local agencles were asked to
cozment on the Draft Envirommental Statecent:

Advisory Council on Historic Preserxvation 7.
Department of Agriculture

Department of the Army, Corps of Engineers
Department of Commerce

Departnent of Health, Education and Welfare
Department of Housing and Urban Development
Department of the Interior

Departaent of Transportation

Envirenmental Protection Agency

Federal Energy Office ~

Federal Power Cormission

Florida Department of Pollution Control
Florida Department of Natural Resources
OffYce of the Governor, State of Florida
Florida Division of Health

Florida Public Service Commission

County Administrator, St. Lucie County
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The following Federal, State and local agencles subamitted
cozments on the Draft Envirommental Statement which was
{ssued on February 8, 1974,

Advisory Council on Historic Preservation
Department of Agriculture

Department of Commerce

Department of Health, Education and Welfare

Department of the Interior

Department of Transportation

‘Eavironzental Protectlon Agency

Federal Power Cormission

Florida State Department of Administration
Florida State Department of Pollution Control
Florida State Department of Natural Resources
Florida Public Service Cocmission

County Administrator, St. Lucie County

In addftion, comments on the Draft Environmental Statement were
recelved from Florida Power and Light Company.

The texts of these comments are appended to this Final Environmental
Statement,

This Pinal Environmental Statement was made available to the
public, to the Council on Environmental Quality, and to the other
specified agencles in May 1974,

On the basis of the analysis and evaluation set forth in this
statement, after weighing the environmental, economic, technical and
other benefits of the St. Lucie Plant Unit No. 2 against environ-
mental and other costs and considering available altematives, it is
concluded that the action called for, under the National Environmental
Policy Act of 1969 (NEPA) and Appendix D to 10 CFR Part 50, is the
issuance of a construction permit for St. Lucie Plant Unit No. 2 sub-
Ject to the following conditions for protection of the environment:

a. If any portion of the light screen of Australian pine or other
suitable plants installed behind the beach dune for Unit 1 is
disturbed for Unit 2 construction, the applicant will replace
these plantings at the earliest feasible time. Furthermore,
the applicant will shield plant lighting added for Unit 2 to
nininize sky shine.

b. In restoring the ocean dune to its original condition after
installatfon of the Unit 2 discharge line, the applicant wiil
replant the dune at the earliest feasible time with dune stabili~-
zing plants indigeneous to the area (Section 4.1).. These
plantings will be in_addition to the spplicant's cormitment
to replant the Australian pine or other suitable plants light
screen if disturbed.

c. The applicant shall take the necessary nitigating action,
including those summarized in Section 4.5 of this Environmental
Statezent, during construction of the plant to avoid unnecessary
adverse envirommental impacts from construction activities,
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d.

f.

A control program shall be established by the applicant to

provide for a periodic review of all construction activities

to assure those activities conform to the environmental con-

ditions set forth in the construction permit. -

Before engaging in a construction activity which may result
in a,signiffcant adverse environmental impact that was not
cvaluated or that is significantly greater than that evalu-
ated in this Environmental Statement, the applicant shall
provide written notificatfon to the Director of Licensing,
U.S. Atozfic Energy Commission.
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FOREWORD

This environzental statement was prepared by the U.S. Atomic Energy
Cozmission, Directorate of Licensing (the staff) in accordance with
the Cozmission's regulation, 10 CFR 50, Appendix D, which implements
the requirenents of the National Eavironzental Policy Act of 1969
(NEPA). New proposed regulations have been published (38 FED REG
30203, Nov. 1, 1973) as Part 51 of 10 CFR, which would replace
Appendix D to Part 50. :

The NEPA states, acong other things, that it is the continuing
responsibility of the Federal Govermment to use all practicable
means, consistent with other essential considerations of national
policy, to improve and coordinate Federal plans, functions, prograxzs,
and resources to the end that the Nation may: -

¢« Fulfill the responsibilities of cach gencration as trustee
of the environment for succeeding generations.

» Assure for all Americans safe, healthful, productive, and
aesthetically and culturally pleasing surroundings.

* Attain the widest range of bencficial uses of the environ-
went without degradation, risk to health or safety, or other
undesirable and unintended consequences.

- » Preserve important historic, cultural, and natural aspects of our
national heritage, and maintain, wherever possible, an environ-
ment which supports diversity and variety of individual choice.

* Achieve a balance between population and resource use which will
pernit high standards of living and a wide sharing of 1ife's
amenities.

* Enhance the quality of renewable resources and approach the
maximum attainable recycling of depletable resources.

Further, with respect to major Federal actions significantly affecting
the quality of the huzan environment, Section 102(2)(C) of the NEPA
calls for preparation of a detailed statexent on:

(1) the eavironmental impact of the proposed®action;

(11) any adverse environzmental effects which cannot be avoided should
the proposal be implemented; .

(111i) alternatives to the proposed action;
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(iv) the relationship between local short-term uses of man's eaviron-
nment and the maintenance and enhancezment of long-term productiv-
ity; and, '

(v) any irreversible and irretrievable comamitments of resources which
would be involved in the proposed action should it be implemented.

An environmental report accompanies cach application for a construction
pernit or a full-power operating license. A public announcezent of the
availability of the report is made. Any cozments by interested persons
on the report are considered by the staff. In conducting the required
NEPA review, the staff meets with the applicant to discuss items of
information in the cnvironmental report, to scek new information from
the applicant that might be nceded for an adequate aggessment, and
generally to easure that the staff has a thorough understanding of the
proposed project. In addition, the staff secks information from other
sources that will assist in the evaluation and visits and inspects the
project site and surrounding vicinity. Meambers of the staff may meet
with State and local officials who are charged with protecting State
and local intercsts. On the basis of all the foregoing and other such
activities or inquiries as are deemed useful and appropriate, the staff
nakes an independent t of the considerations specified in
Section 102(2)(C) of the NEPA and Appendix D of 10 CFR 50.

This evaluation leads to the publication of a draft environmental state-
pent, prepared by the Directorate of Licensing, which is then circulated
to Federal, State and local governnental agencies for A y
notice is published in the Federal Register of the availability of the
applicant's environmental report and the draft environmental statement.
Interested persons are requested to comment on the proposed action and the
draft statement.

After receipt and consideration of comments on the draft statement,

the staff prepares a final eavironzmental statezent, which includes a
discussion of questions and objections raised by the comments and the
disposition thereof; a final cost-benefit analysis, which considers
and balances the environmental effects of the facility and the
alternatives available for reducing or avoiding adverse enviromental
cffects with the environmental, economic, technical, and other benefits

- of the facility; and a conclusion as to whether — after the environmental,

econonic, technical, and other benefits are weighed sgainst environmental
costs and after available alternatives have been considered —- the action
called for, with respect to environmental issues, is the issuance or
denial of the proposed permit or license or its appropriate conditioning
to protect environmental values. This final envirommental statement and
the safety evaluation report prepared by the staff are submitted to the
Atomic Safety and Licensing Board for its consideration in’ reaching a
decision on the application.

Single copies of this statement may be obtained by writing the Deputy
Director for Reactor Projects, Directorate of Licensing, U.S. Atomic

Energy Cozmission, Washington, D.C. 20545. Mr. F. A. St.Mary is the
AEC Environzental Project Manager for this statement. (301-443-6990).
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1. INTRODUCTION

1.1 The Proposed Project

The proposed project is the St. Lucie Plant Unit No. 2, a nuclear

pressurized water type plant, with a gross electrical power output
of 850 MW and a thermal power rating of 2560 MW. The unit will be
- constructed on Hutchinson Island, approximately midway between the
cities of Fort Pierce and Stuart on the east coast of Florida.

One other nuclear plant is curreatly being constructed on the saze
} site, St. Lucie Plant Unit No. 1, which i1s similar in design and
| power output to Unit No. 2. The two umits will share certain facili-
i ties including the intake and discharge cooling water canals and the
| three-circuit transmission systen.

Unit No. 1 is scheduled for comnercial power operation in December
1975; Unit No. 2 cozmercial power operation is scheduled for
Decenber 1979.

1.2 Status of Reviews and Approvals

The applicant applied for a comstruction permit for Unit No. 2 fron
the Atenic Energy Commission in April 1973. An environmental report
was submitted to the AEC in August 1973.

eLg

The applicant states the following major licenses or permits will be
required:!

Status
Issued October 6, 1971

Application Filed
April 1973
Application Filed

Future
Future
Future
Future

P

Statutory Authority
or lssuing Agenc

Environzental Protection Agency;
Federal Water Quality Act as

anended
Fla. Dept. of Pollution Control;

anended, and Code of Federal
Regulations, Title 10, Parts
Section 401 EPA Water Quality
Amendment of 1972 to 1970 Water
Quality Act, Power Plant Siting
Act Sections 403.501 and

20, 50, 100
Board of County Cozmissioners

Atonic Energy Act of 1954 as
Building and Zoning Dept.

St. Lucie County, Florida
U.S. Arny Corps of Engineers;
Section 10 Act of Congress
March 3, 1899 (33USC403)

St. Lucie County Board of

Cormissioners
Federal Aviation Agency

403.516

g Lighting

Permit or License
Plant Construction Permit
Ceneral Plant Construction
Construction of Atlantic
Ocean Discharge Line
Construction of Atlantic
Ocean Dischargs Line
Discharge Pernit
Reactor Buildin

Certification
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REFERENCES

Florida Power and Light Compsany, St. Lucie Plant Unit No.

Environnental Report, Section 12, August 10, 1973.
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2. THE SITE

2.1 Plant Location

The plant is located on Hutchinson Island in St. Luciec County about half-
way between the cities of Fort Plerce and Stuart on the east coast of
Florida (see Figure 2.,1). The site is approximately 120 highway niles
north of Miaal, 225 miles south of Jacksonville and 150 miles east of
Tezpa. Lake Okeechobee is approximately 30 miles to the southwest.

The portion of Hutchinson Island on which the plant is located is approxi-
mately 22 miles long by 1 mile wide at its maxfmum width. This portion

of the island extends from Fort Pierce Inlet, at the city of Fort Plerce,
south to Sewalls'Point near the city of Stuart. The Atlantic Ocean lies
to the east and the Indian River separates the island from the mainland

to the west. Indian River is not a river im the usual sense. It is a
long, thin, tidal lagoon stretching down the southeastern coast of

Florida between the mainland and a series of off-shore islands. The
river 1s approximately 7200 £t wide at the plant site.

As shown in Figure 2.2, Hutchinson Island is generally flat. Much of

it consists of swamp covered with dense vegetation characteristic of
Florida coastal mangrove swamps. Many of the black mangroves were
killed when parts of the 1sland were flooded for mosquito comtrol in the
1930's and 1940's. Red nmangroves are taking their place in some areas.
From the ocean shore the land rises slightly to a dune or ridge approxi-
mately 15 ft above mean low water.

The plant is located on 1132 acres near the midpoint of the 1sland. As
shown in Figures 2.3 and 2.4, the plant occupies approximately 300 acres
adjacent to Big Mud Creek, an inlet off the Indian River, and across
State Road A-1-A from the ocean shore. The remaining approximately 830
acres of the plant site will be left essentially as it was at the time
of acquisition 1n 1968, subject to disturbance only if other power plants
are built on the site.

2.2 Regional Demography, Land_and Water Use

As shown in Figure 2.1, Hutchinson Island forms the eastern boundary of
St. Lucie County. This 588-square-mile county is flat and low, with the
western three-fifths being covered by St. Johns Marsh to the north and
Allapattah Flats to the south. The remalning portion near the coast is
flatwoods country used extensively to raise cattle and citrus fruit.
Two-thirds of the land area of the county is devoted to agriculture:

41% pasture, 23% citrus and 1% vegetsbles. Tomatoes comprise 99Z of the
vegetable crop.

PIGURE 2.1 SITE LOCATION MAP
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South of St. Lucie County lies Martin County; the county boundary on
Hutchinson Island is approximately 7.5 =tles south of the plant. This
559-square-nile county is also flat and low with large patches of flat-
woods in the western third of the county. Approximately 50% of the land
area is devoted to agriculture: 35 pasture, 14% citrus and 0.7Z
vegetable. Most of the agricultural activities are west of the Sunshine
State Parkway (US 95).

Both counties are sparsely populated now, with most of the population
concentrated along the coastline. In 1970 the population within a

S5-nile radfus of the site was 1165. Within a 10-mile radius the popu-
lation was 46,505 and within 50 miles it was 301,155. By 1980, when

Unit 2 is scheduled to be in operation, the population within S miles is
estimated to be 1620, within 10 miles - 61,000, and within 50 miles is
esrinated to be over 446,000. By the year 2000 the population within 50
efles should "exceed 740,000. A detailed breakdown of current and projected
future population around the plant is shown in Figures 2.5, 2.6 and 2.7.

Currently population near the plant i{s concentrated around two cities,
Fort Pierce and Stuart. Fort Plerce, the largest city and county seat
of St. Lucie County, is located approximately 8 miles north of the plant.
Stuart, the largest city and county seat of Martin County is located
across from the southern end of Hutchinson Island. Recent census figures
for these counties are:!

1970 1960 X Change

St. Lucie County Total 50,836 39,294 29.4
Fort Pierce division 29,721 25,256 17.7
Fort Plerce city 29,721 25,256 17.7
Fort Pierce North division 7,340 5,776 27.1
Fort Pierce northwest 3,269 1,417 130.7
St. Lucie village 428 — -—
Fort Plerce South division 10,964 6,415 70.9
Port St. Lucie city 330 — _—
West St. Lucie division 2,811 1,847 52.2
Martin County Total 28,035 16,932 65.6
Hobe Sound division 7,751 4,001 93.7
Hobe Sound 2,029 - -
Jupiter Island town 295 114 158.8
Salerno 1,161 - -~
Indiantown division 4,446 2,652 67.6
Indiantown 2,283 1,411 61.8
Stuart division 15,838 10,279 54.1
Ocean Breeze town 714 - -
Sewalls Point town 298 151 97.4
Stuart city 4,820 4,791 0.6
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Hutchinson Island has been sparsely populated due mainly to a lack of

fresh water. No freshwater wells have been successful. A pipeline from
Stuart to the south end of the island has allowed scme limited develop-
ment mainly related to tourism. At the north end, a pipeline has permitted
development with the city linits of Fort Piexce. A 12-in. water line has
been extended at the applicant's expense from Fort Pierce down the island
to serve the plant. Others may tie fnto the line by paying 2 prorated
share of the cost, although the applicant has reserved two-thirds of the
line capacity (1800 gpm total capacity) for plant use.? The line has been
extended south from the plant approximately 5 miles by developers to serve
resort and trailer park/campground developments in that area.

As of November 1973, most of the actual or planned developmcrits on the
island were tourfsm related. Much of the island adjacent to the ocean
beach, including the areas on either side of the plant site was zoned R-4
(sec Figurc 2.8). This zoning peraits apartment and condominium construc-
tion with a density of 18 units/acre or hotels and motels with a density
of 36 units/acre. A Sheraton Motor Inn is open approximately S5 miles south
of the plant (see Figure 2.9), a Holiday Inn is slmost completed and a
Ramada Inn is under construction for the same vicinity. A major trailer
park/cazpground is in operation about 5 miles south of the plant, partially
on the Indian River side of Hutchinson Island and partially on Nettles
Island., Development plans have been submitted for other (mainly condominium-
type) developments nearer the plant.

Across Indfan River there is a narrow strip of primarily residential
developaent extending from Stuart north to Fort Pilerce. This developmzent
i{s bounded by Indian River on the east and the Savannas, a swampy arca up
to*one-half mile wide in places, on the west. The Florida East Coast
Raflroad line borders the Savannas and South Indian River Drive borders
Indian River, with the residential development between (see-Figure 2,10).
The area immedfately across from the applicant's plant is residential.
However, there were efforts underway in September 1973 to get approval
for a large condoninfun development on South Indian River Drive across
from Herman Bay just south of the plant.

Major recrcational activities in the vicinity of the plant include boat-
ing and fishing (particularly in Indfan River), swimming, picnicking,
camping and limited duck huating in scason. The applicant estimates
about 15,000 boats per year traverse Indian River near the plant site.?
Stuart {s congidered a major boating and fishing resort area and some
sport fishing boats also operate from Fort Plerce.

The Savannas Recreation Area, located approximately 5 miles WNW of the plant
(see Figurc 2.9) is the largest center of recreational activities near

the plant. Approximately 440 visitors per day and 25 caspers per night

are estimated to use this facility (Ref. 4, p. 2.2-3). On Hutchinson
Island snall public beaches and parks are located about 5 miles north

and 7 miles south of the plant. Public beaches and parks are also located
in Fort Pierce at the north end of the island.
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2,3 Historic and Archeological Sites and Natural Landmarks

The Natfonal Register of Historic PlacesS 1iats no historic places on or
near the plant site or Hutchinson Island. The nearest places listed are
the Pelican Island National Wildlife Refuge and the site of Salvors Camp
for Spanish Wrecks, both near the town of Sebastian approximately 40 miles
north of the plant. The Okeechobee Battlefield is located about the same
distance west of the plant, near the town of Okeechobee.

The State of Florida, Board of Archives and History states "no

historfcal damage will be done by this project."® They further indicate
there are unexplored middens and mounds, but these are mainly located on
or near the north end of the Florida Power and Light Company property (that
part of the site to be left in its natural state).

The State also surveyed the transaission line right-of-way and concluded
“this project will not affect any archeological or historical sites."?

As the site has previously been surveyed for Unit 1 and essentially all of

_the land clearing for both units was accozplished during the construction

of Unit 1 there is virtually no potential for discovery of objects of
historical, archeological, architectural, or cultural significance during
construction of Unit 2.

2.4 Geology and Seciszology (Ref. 8, pp. 6-7; Ref. 4, pp. 2.4-1 to 2.4-4)

The general topography of Hutchinson Island is of the bar and swale type.
The area of the site is predominantly flat and water covered with dense
vegetation typical of coastal mangrove swamps. Beneath the land surface
there is a peat layer 4 to 6 ft thick. Below this layer is the Anastasia
fornation, a sedimentary rock formation composed of clay lenses, sandy
lizestone, and silty fine-to-medfum sand with fragmented shells. This
highly permeable stratun extends 35 to 90 ft below sea level. Under-
lying this stratunm there is semipermeable zone, Hawthorne formation,
consisting of slightly clayey and very fine silt which extends 600 ftr
below sea level. In preparing the site, the applicant has raised the
plant area by £411ing and compacting to about 18 ft above mean sea level.

Earthquakes observed in Florida have been infrequent, of low to moderate
intensity, and with epicenters far removed froz the site. The one area of
observed earthquake concentration, GCreen Cove Springs, is more than 180 miles
fron the site and about 25 miles south of Jacksonville, Florida. Other
ecarthquakes within the state have been scattered. There is no cvidence any
are related to known structural features. The strongest earthquake felt in
the state was centered far to the north, at Charleston, South Carolina.

There is no evidence of any structural features which might project the
effects of such an earthquake toward this site at some later time.

2.5 Surface and Ground Waters

Subsurface flows at the site are predominantly from west to east toward
the Atlantic Ocean. Groundwater at the site occurs very near or above
the ground surface with a maximum distance of 18 £t below the land
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surface. Average annual precipitation is about 62 In. Surface runoff
at the site is very small because of high soil permeability and evapora-
tion. Seepage rates are very high: approximately 15,000 ft/yr due to
the high transmissibility (approximately 20,000 gal/day-ft) of the earth
material.

Currently, there are no freshwater supplies on Hutchinson Island; many
attexpts to develop wells have proved uns ful and freshwater must
be brought in from the mainland by pipelines. The surface hydrologic
boundaries of the site are the Atlantfc Ocean to the east and Indian
River to the vest.

Indian River is a long, thin, shallow, tidally influenced lagoon which
separates the island from the mainland. Tidal flows enter and leave
through Fort Pierce Inlet, 8 miles north of the site, and St. Lucie Inlet,
14 niles to the south, near Stuart. The lagoon is a brackish body of
water vhich Is supplied by subsurface return flows, mainland runoff, small
streaa inflows and tidal exchange. The tidal range in Indfan River is
approxinately 0.5 ft. The shallow depth of the lagoon, approximately 5 to
10 £r, in conjunction with the tidal exchanges prevents any significant
thernal stratification. Average salinity varies seasonally from about

32 parts per thousand (ppt) to 15 ppt (Ref. 9, p. 3); these large vari-
ations in salinity appear to occur froz dilution with freshwater runoff

or reconcentration due to evaporation.

The coastal waters offshore of Hutchinson Island respond to a large
field of motion including possible variations in the Florida Current

and Gulf Stream. Prelininary datal® fndicate the currents are generally
oriented parallel to the shoreline. Longshore currents predoninately
run south at about 0.6 ft per second (fps); however, during periods of
direction reversal a northerly current flows at about 0.2 fps. The
paximm south and north currents are 1.3 fps and 0.7 fps, xespectively.

Ocean water temperatures, recorded from August 1970 through March 1972,

* at the proposed condenser cooling discharge point, show a maximun of
_ 86°F and a minimm of 61°F.1! Highs occurred during September and Octo-

ber and lows during January, February and March. Normally, surface and
bottom temperatures closely parallel each other indicating lack of a
pronounced thermocline (Ref. 8, p. 27, 29), However, temperature
decreases hdve been noted in nidesuzmer probably due to upwelling (Ref. 4,
p. 2.7-9). Salinity was reported to range from 33 to 36 ppt at the

eight stations sacpled in September and November 1971.12 In July 1970,
no halocline was observed offshore and salinity was reported to be

36.8 ppt.? Dissolved oxygen decreased during the mid-suzmer period to
3.2 ppm cozpared with 5 to 7 ppm during other seasons (Ref, 4, p. 2.7.8).

Nutrient levels (phosphate, nitrate, nitrite, ammonia, and silicate) are
megsured monthly and are availabdle from February 1972 to March 1973 at
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surface and bottom for five statlons offshore. The mean levels for each
sampling day are plotted on Figures 2.1l through 2.15 (Ref. 4, p. 2.7.8,
2.7.9).

Phosphate-phosphorous levels indicate a major peak in Decesmber with
significant peaks in July and October. They range over an order of
wmagnitude, from less than 0.05 ppm to nearly 10 ppm. The peak in

July provides additional evidence of wpwelling. These values are very
high compared with typical oceanic levels.}3 Nitrate-nitrogen also peaks
in December with a slight peak in July; it ranges from sbout 0.002 to
0.0075 ppm. Similarly, nitrite-nitrogen has a peak in December but
reaches a minimm in July. It ranges from zero to about 0.001 gpn.
which 1ike the nitrate levels is quite low for oceanic waters.!
Azoniuwz-nitrogen levels were very high in February 1972, but are
reported to be quite low since then. Silicate-silicon values show a
wide month-to-month fluctuation, but are within the mid-range of typical
oceanic levels.}3 The Decesber maxima in nutrient levels may result
from decomposition of the organisms in the fall blooa.

Proposed State of Florida water quality standards (Ref. 14, p. 11)
classify the adjacent Atlantic waters as Class III waters (i.c. sultable
for recreation, propagation and management of fish and wildlife). Rules
of the Department of Pollutfion Control (Ref, 14, p. 8-8A) provide that:

The criteria of water quality hereafter provided will be
applicd only after reasonable opportunity for mixture of wastes
with receiving waters has been afforded; the reasonableness of
the opportunity for mixture of wastes and receiving water shall
be determined on the basis of the physical characteristics of
the receiving waters... All discharges or proposed discharges
of heated water into receiving bodies of water which are con-
trolled by the state shall be subjected to a thorough study to
assess the consequences of the discharge upon the environment...

Further specifications of water quality paramcters are shown in Table 2.1
and 2.2.

In addftfon, the current National Pollutant Discharge Elimination Systen
(NPDES) pernit issued by the U.S. Environmental Protection AgencylS for
the St. Lucle Plant requires: B

The discharge into the Atlantic Ocean shall not cause a

temperature rise in cexcess of 0.8°C (1.5°F) above ambient sur-

face terperature outside a 162 Hectares (400 acre) zone of

nixing during the months of June through Septezber, nor a

2.2°C (4°F) rise during the remaining months. In addition,

the surface temperature conditions within the zone of mixing

will not extend a rise of 3.1°C (5.5°F) over azbient tempera=

ture nor & maximum temperature of 33.9°C (93°F) as an’
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FICURE 2.11 OCEAN PHOSPHATE LEVELS AT HUTCHINSON ISLAND
(MEANS OF 5 STATIONS)
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FIGURE 2.12 OCEAN KITRATE LEVELS AT BUTCHINSON ISLAND
(MEANS OF 5 STATIONS)
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FICURE 2.13 OCEAN RITRITE LEVELS AT HUTCHIKSON ISLAND
(MEANS OF 5 STATIONS)
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FIGURE 2.]4 OCEAN AMMONIA LEVELS AT HUTCHINSON ISLAND
(MEANS OF 5 STATIONS) '
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FIGURE 2.15 OCEAN SILICATE LEVELS AT HUTCHINSON ISLAND
(MEANS OF 5 STATIONS)
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TABLE 2.1

STATE OF FLORIDA
WATER QUALITY DESCRIPTION FOR CLASS III WATERS

Natural waters suitable for recreation, propagation and management of
fish and wildlife. *

1.

3.

6.

7.

Sewage, Industrial Wastes

" i
-]

Dissolved Oxygen

Bacteriological

Toxic Substances

Deleterious Substances-

Turbidity

Shall be effectively treated by
the latest modern technological
advances as approved by the
regulatory agency.

Not to vary more than one (1.0)
unit above or below normal pH of
the waters; lower value not less
than six (6.0) and upper value
not more than eight and one-half
(8.5).

Not artificially depressed below
four (4.0) ppm.

Coliform group not to exceed
1,000/100 nl as a monthly average;
nor exceed the number in more than
20% of the samples examined during
any month; nor exceed 2400/100 ml
on any day.

None in concentrations or combina-
tions which are toxic or harmful to
humans, animals or aquatic life.

None to such a degree as to create
2 nuisance.

Not to exceed fifty (50.0) Jackson
units. .
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TABLE 2.2

"STATE OF FLORIDA
WATER TEMPERATURE STANDARDS

+

B Coagtal
Zone - Streamsg Lakes June-September October-May Open
Peninsular 90°F Max 90°F Max 92°F Max 90°F Max 97°F Max
Florida AM +§'F AM +3°F AM $2°F AM +4°F AM +17°F
Northern 92°F Max 92°F Max 92°F Max 90°F Max 97°F Max
Florida AM $#5°F  AM +3°P AM 42°F AM_ H°P A H17°F .

AM - Ambient

Peninsular Florida - South of Lat. 30°N excluding Gulf and Franklin
Counties.

Northern Florida - North of Lat. 30°N including Gulf and Franklin
Counties.

mBLE 2.3

NPDES EFFLUENT LIMITATIONS

- 1. Flow 1180 cfs
2. pH 6.0 - 9.0
3. Total Chlorine Residual Not to exceed 0.1 ppn
4. Intake Velocity Not to cxceed 1.0 fps
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instantaneous maximuna at any point. Thermal defouling of
the intake pipeline 48 authorfzed subject to (1) a maximum
releage temperature limitatfon of 48.9°C (120°F), (2) a
maxinumm surface temperature rise limitation of 1.1°C (2°F),
-(3) conditions necessary to assure that discharge lizits
for acrial 001 are not exceeded due to recirculation, and
(4) wininfzation of frequency of defouling and periods of
cleaning consistent with required defouling results...
Other NPDES effuent linftations are listed in Table 2.3. The NPDES
pernit also provides for temperature, chemical and’bilological
monitoring requirements.

2.6 _Yeteorology.

The meteorology at the site 13 u.-unated by the presence of the Azores
Berauda high pressure systen which results in a subtropical marine type
clinate for the Florida east coast. The suzmers are warm with asbundant
rafnfall while the winters are mild and dry. Only occasionally during
the winter is the area subjected to an outbreak of cold continental afr.
Severe weather at the site cones in the form of thunderstorms, tornadoes,
and hurricanes.

Baged on climatological data from West Palm Beach from 1931 to 1960, the
nomal monthly temperatures range from 66.9°F in January to 83.0°F in
August. The highest reported rempcerature in the West Palm Beach locality
was 101°F in July 1942, while the lowest was 29°F in January 1970. On

the average, the maximum temperature at West Palm Beach is above 90°F

53 days/yr, vhile the minimun temperature is below 32°F only one day/yr.16
Data collected at Fort Pierce from 1904 to 1960, shows mean average

daily temperatures range froam 64.7°F in January to 81.8°F in August with
an annual average of 73.7°F (Ref. 4, p. 2.6-7).

Precipitatfon at the site is wnevenly distributed during the year. West
Paln Beach data from 1931 to 1960 reveals the normal precipitation total ~
is 61.7 in. of rain/yr, while February has the lowest with 2.35 in. of
rain/month. On the average, precipitation at West Pala Beach is 0.0l in.
or sore 131 days/yr.16

Based on West Palm Beach data from 1964 to 1971 the annual average rcla-
tive hunidity 1s 72% and the annual average humiditfes for the hours
1 a.w., 7 a.;., 1 p.m. ond 7 p.n. are 80, 82, 60 and 72%, respectively.l®

Heavy fog occurs on the average only eight days/yr (Ref. 4, p. 2.6-2,
Ref. 16). Climatological statistics for temperature, precipitation,
thunderstorms, winds, and humidity are listed in Table 2.4.
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TABLE 2,4

Days of
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(1931~1967)

Thunderstorms

CLIMATOLOGICAL SUMMARY, WEST PALM BEACH, FLORIDA
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Minimum Annual (1939-1967)
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0.04 in.
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Maxinun Estimated 140 mph

Minipun Monthly
Maximun 24-hr

Maximun 101°F,
Maxinun Hourly

Precipitation: Maximum Monthly 24.86 in.

Wind:

Tenperature:
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Potentially destructive winds at the site are assoclated with thunder—
storms, hurricanes and tornadoes. From data recorded at West Palm

Beach from 1943-1971, on an annual average there arc 78 days during

which thunderstorms are observed. Jul and August have the largest

oean nusber of thunderstorms with 16.18  Fros 1955-1967 the mean annual
tomado frequency was 2.5 for the 1° latitude-longitude square containing
the site. Thus, the probability of a tomado actually striking the 1 degree
square area containing the site is 1.9 x 103, while the recurrence interval
is 541 years. Tomadocs are ost cormon ftan May through October. Hurri-
cane occurrence in Florida for the period 1585 to 1958 was reported to

be 1.6/yr with a range of 0 to 5 in individual years. The probabilicy of
hurricane force winds at the plant site is estimated to be one in

15 years. Hurricanes occur during June to November /(Ref. 17, p. 1I-1}1).

The moasoonal nature of tie general circulation in the area together with
the proximity of the site to the ocesn results in a hish percentage of
easterly component (onshore) winds. Wind data obtained at the site
during the perfod March 1, 1971, to February 29, 1972, indfcate onshore
winds occurred about 60X of the time with a mean wind speed of 9 zph
vhile offshore winds occurred about 35% of the time with a mean wind
speed of 8 mph. Calms occurred sbout 5% of the time.l8

Diffusion characteristics of the site are generally favorable. The warm
waters of the adjacent Culf Stream current, located a few miles offshore,
tend to inhibit the formation of strong persistent low level inversions
while instability during the day is aided by the strong insolation.

Based on data taken at the site from March 1, 1971, through Decen-

ber 31, 1972, unstable, neutral, stable, and very stable conditions occur
about 29, 27, 34 and 9% of the time, respectively, with corresponding
mean wind speeds of 8.2, 8.6, 6.2 and 3 zph (Ref. 4, pp. 2.6=46 to
2.6-49),

A meteorological monitoring program was begun at the site in March 1971.

Meteorological data acquisition during the preoperational and opera-
tional program 1s described in Section 6.

2.7 Ecology R
2.7.1 Terrestrial -

Hutchinson Island is typical of the offshore sandbars which line the
southern U.S. Atlantic coastline. It 18 nade wp of an eastem sandbar
which rises to about 15 ft and a swale on the inland side which extends
about a mfle westward at the site of the reactor which is the widest
place on the island. This dlvides the habitats into a beach-dune
eastern zone and a western swale primarily occupied by mangrove swamps.,

The mangrove swamps were initially waintained by tidal and occasional
storm driven incursions of seawater as well as by rain. In the lower

a




Leg.

2-25

zcnes along Indian River and Big Mud and Blind Créeks, the red mangrove,
Rhizoghora oar ngle, predominated while the Lataex‘ black ¢ nangrove,
Avicennia nit] nitida, and the smaller white n:mgtove, Raucularia Tacenosa,
were established oa higher ground less frequently and less deeply
flooded. Typically, fn such an edvironment, button wood, Conocarpus,
would be expected along the higher edges of such mangrove swamps but
there 18 no evidence at this time of its presence. These mangrove
swanps are noteworthy for their high productivity with leaf fall leading
to a basal mangrove peat which provides the energy source to support a
rich population of zooplankton, insects, snails, fiddler crabs and
minnows, which in turn support large populations of fish, reptiles,
birds and mammals.

Much of this natural community was destroyed in the 1930's and 40's
when a mosquito control program was initiated under the W.P.A. The
mosquito control program was predicated on the fact that mosquitos do
not breed successfully in saline water. Thus the mangrove swanps were
trenched, diked and flooded with seawater which remained stagnant at a
relatively fixed level. Since the mangrove roots obtain their oxygen
supply through specialized breathing pores within the tidal zone, such
flooding caused the death of large nubers of trees, principally the
black mangroves, and drastically reduced the productivity of the area.

Essentfally all of the land now being occupied by the plant had been so
affected and much of the remaining swale area owned by the applicant
continues to be maintained in the flooded state by the mosquito control
district. The extensive f11l of approximately 200 acres for Unit 1
changed one of these diked areas fronm its status as an artificial

° impoundment to that of an artificial knoll. It is doubtful this newly

raised ground will provide smuch new habitat for native life since it will
be intensively used.

The applicant has left a capal surrounding the Indian River side of the
site so that a band of mangroves shields the new £111 from Indian River.
This canal has been shortened by nearly-500 ft relative to the initial
plan (Ref. 17, p. IV-4) to provide for an emergency cooling water intake
to Unit 1 from Big Mud Creek. While this has decreased the screen of
trees vhich limited visibility of the plant from Indian River, loss of
this portion of the perimeter canal has little significance to the biota.

The sandbar immediately behind the ocean.beach rises to about 15 ft and
has typical small dunes stabilized in large part by a profusion of
plants such as: sea oats, Uniola paniculata, sea grape, Coccoloba
uvifera; dune cordgrass, Sgar: ina, patens; sea purslane, Sesuvium
gortulacastrun, bay cedar, Suriana maritima; and several other grasses,
succulents, and woody species. " In the more open and higher areas,
izmediately behind the dunes, Yucca, saw palmetto, and cactus abound
along with many other plants. Where the Australian pine has established
ftself, few understory plants survive the dense shade and needle fall.
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Hutchinson Island is estimated to represent 0.1X of the world shore
line suitable for nesting of sea turtles (Ref. 4, p. 2.7-5). Three one
mile segments of the 1sland's beach were d in 196719 and a similar
.more extensive census was made in 1971,20 Although the areas studied
were not identical, sampling sites can be related between the two studies
and it appears the nesting frequency did not materially change in the
four years.

It also appears principal raccoon predation has shifted from mid fsland
in 1967 to a more distributed_pattern in 1971 with the rate remaining
between 25 and 30X of nests. In the 1967 census, one nest was presuzed
to be that of a green turtle (chelonia mydas) while in 1971 22 nests
were observed. Based on multiple nesting returns, these are estizated
to represent only nine female turtles. Six leatherback (Dermochelys
coriacea) nests were also found. A predation rate of 28% by raccoons
was observed for the loggerhead nests.

Some losses to birds also occur on land as newly hatched turtles move
from their nests to the ocean. However, this movement typically occurs
at night due to a temperature resgonse which inhibits hatchling emer-
gence at tezperatures above 83°F, 1 and bird predatfon is minimized.

At the present time the green seaturtle is considered either marginal or
is included on most lists of endangered species, primarily due to over-
exploitation by man for food. During their nesting season the turtles
are protected by Florida game laws.

The applicant has provided a list of plants, animals and birds of the
area (Ref. 4, pp. 2.7-15 to 2.7-22) as well as data on turtle nestings.
Nearly 160 species of birds are efther resident or visitors to the
island with water birds being the most comon. Visitors listed as

rare or endangered include the American peregrine falcon and southern
bald eagle which are frequent visitors and the Florida great white heron
and short tailed hawk, which are rare visitors to the island, While
Section 2.73 of the Environmental Report lists several species of "rare
or endangered" animals, which may visit or be resident on Hutchinson
Island, the applicant has found no evidence that they reside on the site.

Anong nearly 40 marmals reported for the fsland, the raccoon, opossum and
beach nouse appear to be the most abundant. The rare or endangered
Florida sanatee and Florida panther may also occasionally visit the

_vicinity of the island.

There is no evidence that hunting is a significant feature on the island,
though soze duck hunting along Indfan River is reported and hunting for
snall mammals may be assumed. Such hunting should decrease on the island
as wmore of it is developed.
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2.7.2 ;‘Muatic
2,7.2.1 Indian River

Indian River is a shallow body of oceanic water lying to the west of
Hutchinson Island. It is approximately 1.5 miles wide in the vicinity

of the plant site. Runaning north-south down the river is the Intracoastal
Waterway, a navigation channel dredged to a depth of 6 to 12 ft (Ref. 9,
p. 7). Big Mud Creek was a shallow (less than 3-ft deep) arm of Indian
River which extends nearly across Hutchinson Island immediately north of
the plant locatfon. A channel 55-ft deep was dredged during construction
of Unit 1 for barge access and £i1l material. Mangrove coxzumities
encroach on both Indian River and Big Mud Creek from the Butchinson Island

.shoreline.

Tidal exchange in Indian River is minimal due to s=all diurnal rasge (1 ft)
(Ref. 9, p. 7) and the constricted entrances to the river as well as its
shallow nature. The plant site and Big Mud Creek are midway between the
channels at either end of the island and therefore in the region of least
tidal exchange. No major streams enter Indian River in the area and
freshwater runoff is primarily associated with seasonal heavy rainfall.
Thus, the salinity of the river varies greatly over short perfods of time

and -species present zust be relatively euryhaline.??

The waters of Indian River are reported to be a nursery ground with dense
stands of manatee grass (Syringodium filiform ).%% The grass provides
protection for eggs and larvae of fish species as well as invertebrates.
On 1ts leaves grow diatoms (Ref. 8 pp. 38-39) and algae vwhich serve as
food for the developing larvae. Likewise, the mangrove cozmunities
provide protection for aquatic fauna and serve as additfonal nursery
grounds. A large beanthic community which includes shellfish, tube worns
and crustaceans is also present (Ref. 22,.p. 2.7-6). Some shellfishing
took place in the river until 1970 when the Florida Health Board closed
the waters due to.pollutfon from sewage. This pollution load is
particularly heavy during the winter, when pleasure craft are abundant in
the waterway, and following heavy rains when septic tank drainage is high
from the residential areas along the west bank of the river (Ref. 8,

pp. 38-39). -- i - N

Indian River supports both sport and commercial fisheries. In 1970, 23%
of the value of commercial landings in St. Lucie County consisted of fish
taken in Indisn River waters, primarily black mullet (Mugil cephalus)
and silver mullet (M. curema) (Ref. 8, p. 18). Popular sport species

include spotted sea trout (Cynoscion nubulosus), snook (Centroponidae),
sh head (Archosargus probatocephalus), aund mangrove snapper (Lutajanus

griscus) (Ref. &, p. 2.7-1).

Prior to commencement of Unit 1 comstruction, Big Mud Creek had a high
biochemical oxygen demand (BOD) assoclated with an lation of d
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posing organic sedimentary debris. Plankton tows in Big Mud Creck ylelded
very few organisms (Ref. 4, p. 2.7-7). Dredging the barge access channel
resoved much of the BOD and fishes have been recently observed in these
waters.

2.7.2.2 Atlantic Ocean

The Atlantic Ocean 1ies to the east of Hutchinson Island. The botton
topography gently slopes to a depth of 40 ft, then rises to 21 ft at
Pierce Shoal approximately 1 mile offshore. Diving surveys indicate

the botton sedi=ent is coarse sand and contains shell fragments. No
outcroppings, reefs, or grasses were reported within 6 miles of the site.
The benthos {s diverse, but does not include a significant nusber of
commercially valuable species.

Ocean waters adjacent to Hutchinson Island appear to be low in nutrients,
except phosphates, with evidence of some upwelling occurring in mid-
suzser. Phytoplankton standing crop and production are average for
coastal waters, and show peaks in winter and again in autumn. Zooplankton
biomass is low and shows excellent diversity. Invertebrate larvae are
comon, but fish eggs and larvae are scarce in the plankton. Populations
of fishes appear to be small with the exception of the surf zone where
nigrating schools of anchovy are common but transient mecbers of the
comaunity. In general, the area appears healthy with good diversity

and average productivity. The oceanic ecosystea 18 further discussed in
the following sections. Biological monftoring sites are shown on

Figure 2.16.

2.7.2.2.1 Phytoplankton

Phytoplankton have been sampled offshore at five statfons every second
month begiming in Septesber 1971 to September 1972 and monthly there-
after. Through April 1973, cell counts/liter ranged from 1 to 30,000,
with blooms apparent in the autwmn, January 1973, and in February-
March, 1972 (Ref. 4, p. 2.7-10). Variance among stations at a given
gsarpling time was less than an order of magnitude except in Septecber
1971 and April 1973, when Station I (nearest shore) was lower than the
other locations. Nuzbers were lowest in July 1972, coinciding with the .
vpwelling described In Section.2.5. Cell counts are- plotted in the
applicant's Envircamental Report (Ref. 4, Figures 2.7-13 to 2.7-17).
Monthly chlorophyll a measurements are plotted in Figure 2.17.
Chlorophyll a values range from 0.08 to 7.70 eg/nd and also indicate

a decrease in midsutmer with a winter and an autwm bloom (Ref. 4,

p. 2.7-11).

Primary productivity has been calculated from chlorophyll a, mean monthly
solar radiation, and the light extinction coefficient at each of the
stations monthly, since July 1972. Data through April 1973 indicate a
range of 0.14 to 0.53 gC/m?/day, with the peak values in Septezber and
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October and snaller peaks in December and March.?® These values corre-
1ate well with cell counts and with nutrieat levels. Thus, primary
production 1s near average or below for coastal waters.2" Generally,
diatonms were dominant in the phytoplankton and the most abundant of these
vere Nitzhcia spp., Bellerochea sp., Chaetoceros spp., Thalassionema
nitzschoides, and Skeletonema costatun. Blue-green algae were dominant
at one station (Station III) in November 1971 and another in November 1972
(Statfon I). Dinoflagellates were dominant in July 2nd consisted primarfly
of Ceratiuz spp. (Ref. &, Figures 2.7-18 to 2,7-22). Detailed gpecies
1lists are presented in progress reports fronm the Florida Department of
Natural Resources to the applicant,2%?25:30

2.7.2.2.2 Zooplacokton

Zooplankton were saupled monthly starting September 1971 and data are
available through July 1972. Counts of organisms per cubic meter are
reported and range from 244 to 12,023, These are plotted in the
applicant's Enviroomental Report (Ref, 4, Figures 2.7-18 to 2.7-22).
Copepods _couprised the majority of these with counts fron 82 to
10,930/m® reported. A peak in mumbers occurred in January with lows
in Novezmber and July,

The inshore station (Station I) had fewest while Statfon III had the
greatest nuzbers on most occasions. The most abundant copepods included
Acartia, Paracalanus, Oithona, Temora, Undinula, Cory , Butherpina,
and Labidocera. Chaetognaths (Sagita sp.) were numerous. Larvae
included Oikopleura as well as various invertebrates and vertebrates

(Ref. &, p. 2.7-11). Ichthyoplankton (fish ecggs and larvae) were present
at mumbers indicated in Table 2.5, They were not identificd to species.
Detailed species lists of zooplankters are presented in progress reports
fron the Florida Department of Natural Resources to the applicant.Z®?25:30

TABLE 2.5

ICBTKYOPi.ANIGON AT HUTCHINSON ISLAND
. * (Counts per n') _ -

Station
Yooth L I mx WV Mean
Septeaber 1971 : - - 40 - - 8
Roveaber 2 . - 2 - - 1
January 1972 26 62 42 68 24 44
March + 5 + - 28 7
May 11 4 59 + 7 10
July 4 14 19 + 43 16

Mean K*/m® 7 12 27 10 1S

(Ref. 4, p. 2.7-13).

anchovy (Engraulidae).
Table 2.7 (Ref. 4, p. 2.7-13).
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2.7.2.2.3 Fishes

Betwecen Septexmber 1971 and March 1972 & single bi-monthly balloon trawl
was made and resulted in collection of 39 Individuals of 12 speciles
These are listed fn Table 2.6. Beach seines at
three stations between October 1971 and March 1972 yielded primarily
Some 22 species were taken and are listed in
Cormercisl fisheries are active for
Spanish mackeral (Scomberomorus maculatus), king mackeral (S. cavalla),
gray sea trout-(Cynoscion nothus), bluefish (Pomatomus saltatrix), and
pozpano (Trachinotus carolinus) (Ref. 8, p. 7). Sport fishery catches

TABLE 2.6

include ladyfish (P.logs gsaurus), snook (Centrop undecinalis), =ullet
(Mugil spp.), and various billfish (Ref. 4, p. 2.7-14).

FISH SPECIES TAKEN IN TRAWLS OFF HUTCHINSON ISLAND
(Septenber-Novenber 1971)

Synodontidae
Synodus fcetens

Serranidae
Centropristis philadelphica

Gerreidae
Eucinostomus gula

Sparidae
Archosargus probatocephalus

Scorpaenidae .
Scorpaena brasiliensis

Triglidae 1
Prionotus scitulus
P, martis

Bothidae
Bothus ocellatus
Citharichthys macrops
Etropus crossotus
Paralichthys albigutta

Syaciun papillosun

Inshore lizardfish

Rock sea bass

Silver jenny

Sheepshead

Barbfish

Leopard searobin
Barred searobin

Eyed flounder
Spotted whiff
Fringed flounder
Gulf flounder
Dusky flounder




2-34

2-33
. P N K - , ‘
. ‘M Spanish mackeral are found in Florida waters between October and March,
- migrating northward in the spring. They apparently migrate near shore,
FISH SPECIES TAKEN IN BEACH SEINES ON HUTCHINSON ISLAND - as most are caught within a mile of the shoreline. Spanish mackeral

(Septezber 1971 - March 1972) gpawn in the fall and, while small larvae have been collected near Cape

Leg

Clupeidae
Brevoortia sp.
Harengula pensacolae
Opisthonema oglinum
Sardinella anchovia

Engraulidae
Anchoa cubana
A. pitchells
A. nasuta

Engrualis eurystole

_ Pomatomidae
Pomatonus saltatrix

Carangidae

Caranx crysos
C. hippos
Chloroscombrus chrysurus

Selene vomer
Trachinotus carolinus
I. falcatus

Sparidae
Lagodon rhozboides

Sciaenidac
Leiostonus xanthurus
Menticirrhus littoralis

Pogonias chromig
Unbrina coroides

Scaled sardine
Atlantic threadfin herring
Spanish sardine

Cuban anchovy
Bay anchovy
Longnose anchovy
Silver anchovy

Bluefish

Blue runner
Crevalle jack
Atlantic bumper
Lookdown
Florida pompano
Pemit

Pinfish .

Spot

Gulf kingfish
Black drun
Sand drun

Canaveral, eggs and larvae have not been reported at Hutchinson Island,2€°27
King mackeral spawn later than Spanish mackeral, but southeast Florida
waters are not thought to be important spawning areas for the species.2®
They are generally found 8 to 10 niles offshore (Ref. 4, p. 2.7-15).

Bluefish are also present in winter months and are caught within 1 nile
of shore. They spawn in water 60 to 300 ft deep, but spawning is thought
to be limited to north of Cape Canaveral (Ref. &4, p. 2.7~15).

Mullet form schoole and migrate from estuaries to open water prior to
spawning in the £all and winter. They migrate very close to shore and
are frequently caught in beach seines.

2.7.2.2.4 Benthos

Diving surveys indicate few outcroppings and a bottom quite sparsely
populated with surface organisms. No reefs or grasses were found but a
few echinoderms (starfishes, urchins, and sanddollars) and a few scallops
wvere reported. In some places exmpty scallop shells were numerous. The
substrate consisted of sand and shell fragments (Ref. 9, p. 7).

Shipek grab samples of the benthos returned some 35 polychaete families
with excellent diversity and numbers ranging from 130 to 1300 individuals
per n?, Mollusks were concentrated prinarily at stations nidway between
the proposed discharge outlet and Plerce Shoal.3® Again, good diversity
was reported with total numbers ranging from 20 to 1300 individuals per
n®. Asphipods, 1sopods and decapods were also found in low numbers and
with good diversity. Echinoderms were reported to be very sumall and
consisted primarily of ophiuroids. 4

The substrate was much finer sand at Station I with III being intermediate.
Stations II, IV and V have a sand-shell fragment composition. Densities
of organisas were therefore lowest at Station I with the exception of
bivalves which were higher there. "

None of the species found was present in a sufficient density to suggest

a commercial importance. Surveys by the Fish and Wildlife Service indicate
large beds of scallops in other areas offshore, but 19 30-minute travls

in water 14 to 40 fathons deep (over 6 miles off Hutchinson Island) yielded
from zero to 1/2 bushel of scallops compared to several bushels per trawl
in other areas off the Florida cast coast (Ref. 4, p. 2.7-12).

2.7.2.2.5 Intertidal

Little information on the sandy intertidal zone is available, but it 4s
known that sea turtles nest here as discussed in Section 2.7.1.
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2.7.2.2.6 Marine Vertebrates Other Than Fishes _

Sea turtles mate within one mile of their nesting beaches, and are thus
expected to mate in the Hutchinson Island area. Turtle hatchlings move
into the ocean from their nests and nigrate to unknown locations in the
Atlantic.

Marine mam=als in the area may include the manatee and porpoise altiough
these have not been reported in the 1literature.

2.7.2.2.7 Rare and Endangered Species

None of the species of fishes reported by the a?plican: is included on
the U.S. List of Endangered Fish and Wildlife,’! nor in the 1973 edition
of threatened wildlife of the United States (Ref. 4, p. 2.7-16). The
green sea turtle (Chelonia mydas mydas), is included on the latter list
(Ref. 4, p. 2.7-5). The Florida manatee is also endangered and may be
present, although it has not been observed by the applicant.

2.8 Background Radiological Characteristics

In a cooperative program with the Florida State Division of Health, the
applicant has been conducting a preoperational radiological surveillance
of the plant site and environs since January 1971. More details on this

progran can be found in Section 6.1. Table 2.8 lists some typical results

obtained from the survey. The background dose at the site is approxi-
wately 120 nren/yr (Ref. 4, p. 2.8-1).

€
P

PR

TYPICAL BACKGROUND RADIOACTIVITY CONCENTRATIONS
IN VARIOUS SAMPLED MEDIA IN THE REGION OF
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TABLE 2.8

THE ST. LUCXE PLANT FOR 1971

Cross B K-40 Fe=55 Sr-90 Zr-95 I-131 Cs-137 Ce-144

Well Water
(pCi/1iter) 20

Seawater
(pCi/1iter) 490

Biota (Fish)
(pCi/kg) 3000

Citrus
(pCi/kg) 1800

Milk
(pCi/1iter)

Soil
(pCi/kg)

Beach Sand
(pCi/kg)

320

2000

1700

150

400

30

18

40

<0

100

170

70

90

200

200

400
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B 3. THE PLANT
- .-

3.1 External Appearance “ «

As of September 1973, much of “Hutchinson Island was still undeveloped,
particularly in the area of the plant site (see Figures 2.2 and 3.1).
Mangroves to a height of 15 to 25 ft cover most of the swampy areas.
Australian pine to a height of 30 to 50 ft cover many of the higher areas.

The plant cannot be completely hidden from view in this terrain. The
reactor and turbine bufldings for Unlt 2, along with associated facili-
ties, will be located {mmedfately adjacent to and south of Unit 1. The
intake and“discharge cooling canal system installed for Unit 1 will be
shared by Unit 2. "The two reactor containment vessel domes will be the
tallest structures at 225.5 ft above mean low water (MLW). These build-
ings will be left in their natural (concrete) color. Plant lighting will
be mainly confined to that required for security and personnel’ safety
purposes. - '

Mangroves and Australian pines will effectively block the view of the
plant from the ocean beach. As a condition of the operating license for
Unit 1, plantings of Australian pine are required behind the dune line to
unininize p}ant lighting effects on turtles.

The nearest point of general access to the plant is State Road A-1-A
which runs within 1000 ft of the reactor buildings (ceaterline to
centerline).

Plans for landscaping the site are not complete. The applicant indicates
the ground area sloping from the road up to the plant will probably be
grassed with plantings of trees and shrubs to blend in naturally with the
surroundings. The borders of the intake and discharge canals passing
under-the road will be grassed. Vegetation bordering the road could
block much of the view of the reactor buildings and agsociated facilities
(see Figure 3.2) if it were determined by the landscape architect this is
the nost desirable landscaping approach.’

“ A 100~ to -200-ft wide border of naturally occurring vegetation (mainly
Jangroves) will be left between the plant site and Indian River. The

. only eiceptions are the barge facility on Big Mud Creek and the emergency

cooling canal from Big‘Mud Creek to the intake canal. These features are
nog visible from the mainland “and are only visible from one location on
State Road A-1-A.

The higher buildings can be scen from the mainland (see Figure 3.3), but
the distance is approximstely 1.5 miles. These buildings can also be seen
fron a few locations to the south of the plant (see Figures 3.4 and 3.5)
and from the three causeways across to the fsland.

-
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PIGURE 3.5 ST. LUCIE PLANT FROM NETTLES ISLAND TRAILER CAMPGROUND

3~7

Approximately 830 acres of the site will be retained in a natural state
unless additional plants arc buflt there. This will include approximately
2-1/4 niles of ocean beach. -

3.2 Reactor, Stcam Electrice Systen, Fuel Inventory

Unit 2 will be a pressurized water regctor designed and fabricated by
Combustion Ungineering, Incorporated. Westinghouse Electric Corporatfon
will fumish the turbine-generator. The design thermal power rating of
the reactor is 2560 M4, with an ultimate output of 2700 M{. GCross
electrical power output is expected to be 850 MY and a net output of 810
Mde. Ebasco Services is the Engineer-Constructor.

The reactor (primary) coolant system consists of two closed-piping loops
with water at 2250 psia pressure and reactor inlet and outlet temperatures
of 540 and 601°F, respectively. Heat from the reactor coolant loops is
transferred to a secondary coolant system In two steam generators. Here
the water in the secondary system is converted to steam at 815 psia pres-
sure to drive the turbire-generator. After lcaving the turbine-generator,
the secondary coolant steam is condensed back to water in condensers and
recirculated back to the steam gererators to repeat the cycle.

3.3 Plant Water Use

Water required for potable, sanitary and other general uses will be supplied
by the Fort Plerce water system. Makeup water for the nuclear steas supply
systen will also be drawn from Fort Plerce. Approximately 210 gpm (0.5 cfs)
will nomally be drawn from the Fort Plerce water system for Unit 2 with
peak flows to about 550 gpm (1.2 cfs). Figure 3.6 fllustrates the water
flow path through the various water use and cooling systesms.

3.4 Heat Dissipation System

Heat generated by the nuclear steanm supply system and not converted to
electrical energy is rejected from the plant to ocean-water flowing in the
condenser cooling system. This system 18 not shared with Unit 1 but is
connected to shared plant intake and discharge canal and ocean piping
systems. Major components of this canal and piping system are 1) two
intake lines, 2) an intake canal, 3) a discharge canal, 4) two discharge
lines, and 5) a possible future recirculation canal. Figure 3.7 presents
a general plant view of the system. Design flow for Unit 2 fs 530,000 gpm
(1150 cfs) with maximum and normal temperature rises across the condensers
of 24 and 21°F, respectively.

3.4.1 Ocean Intake System

The ocean intake structures constructed for Unit 1, which will also serve
Unit 2, are located 1200 ft offshore and about 2400 ft south of the
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discharge structure. As shown in Figures 3.8 and 3.9, the top of the
intakes are situated approximately 8 ft below the water surface at mean
low water. A vertical section to prevent sanding and a velocity cap to
ninimize fish entrapment were installed for each pipe. No screens ox
grates are planned. Horizontal intake velocities will be about 1 fps
with both units operating.

From the ocean intake point, water i3 drawn through two buried pipelines
(ID=12.0 £ft) at 10 fps to the intake canal. This 300-ft wide canal begins
450 ft west of the shoreline and carries the cooling water some 5000 ft

to the plant intake structures. Each unit is provided with an independent
plant intake structure adjacent to the canal. Puzps within these plant
intake structures provide the suction to draw water from the ocean through
the occan intake structure, ocean pipelines and canals, and pump the water
through the plant, the discharge canal, and under-ocean pipes to the occan
discharge pipes.

The plant intake structure for Unit 2 consists of four bays, each containing
one coarse screen, traveling screen and circulating water pump. Approach
velocities to each bay will be less than 1 fps. From this structure the
water flows through a buried pipeline to the condensers at about 7 fps.
An emerxgency water, supply system has been installed for Unit 1 to provide
a backup supply of cooling water to facilitate and maintain safe plant
shutdown. This emergency water supply is obtained from Big Mud Creck
via a canal connected to the intske canal. A sheet piling barrier wall
separates the intake canal and the emergency canal. Passage of emergency
cooling water through the sheet pile wall is controlled by remote manual
actuation of pneumatic devices. Nine stub pipes are fitted with inflated
rubber membranes for flow control. Each pipe is designed to pass cooling
water at a rate of 14,500 gpm (32.3 cfs).

The pneuzatic control plugs will be tested semi-annually with each one
opened for no more than 30 minutes. An estimated 2 millfon gallons of
water will be drawn from Big Mud Crcck during each semf-annual test. A
recent agreement with the Flood Control District linmits the water drawn
from Big Mud Creek to 4 millfon gallons per year for testing.® The
energency cooling canal is shown in Figure 3.10.

3.4.2 Discharge Systenm’

Heated water leaving the condenser flows through a buried pipeline for
500 ft to the discharge canal. This open canal is 200 ft wide and
extends approximately 2200.ft to a point 400 ft west of the shoreline.
There the discharged water is carrfed in one of two 12-ft diameter con-~
crete pipes burfed under the beach and ocean flcor out to the ocean
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discharge structures. One line, installed for Unit 1, extends about
1200 ft out from the shoreline. The other line, to be installed for
Unit 2, will extend about 2800 £t out from the shoreline.

The Unit 2 ocean discharge structure, shown in Figure 3.11, consists of
a 48 poxt diffuser line. Each port will be 1.5 ft in diameter, spaced
22.5 ft between centers and oriented to discharge horizontally. The jets
will be mounted in an altemating manner on either side of a 1060-ft
manifold. Jets on the same side of the line will be 45 ft spart. Ocean
depth at the discharge point will be about 35 to 40 ft below MW. Exit
velocity of the discharged water from each port will be about 13 fps.
The diffuser line will produce a relatively high degree of entrainment
of acbient water and thus enhance the diluting characteristics of the
plume.

The ocean discharge structurc being installed for Unit 1 (shown in Fig-
ure 3.12), consists of a short transition section and a Y-type, high-
velocity jet discharge; each port will be 7.5-ft in diameter. Ocean
depth at the discharge point is =18 fr (MIM). A short sloping trench
will be excavated to =36 ft with plans to line it with tremie concrete,
sheet pilings and rip rap to prevent scour froa the jet discharge. The
centerline of the discharge ports will be 30 ft below the water surface.
Exit velocity of the discharged water from each port will be 13 fps.
The design is a high momentun type which produces a relatively high
degree of entrainment of ombient water, thus enhancing the diluting
characteristics of the outfall,

Some recirculation between the plant discharge and intake systems will
occur because longshore currents prevail in a southerly direction; cross
flow on the thermal plume will transport heated water towards the intake.
This recirculation will not be significant during normal plant operations
since the heated water will probably be confined to the wpper 8 ft of
the water column. Terperature rises of 1.5 to 3.0°F can be cxpected- |
near the intake point, as a result of the interacting pluzes of Units 1
and 2. No recirculation {s expected during northerly currents or during
slack current conditions.

3.4.3 Defouling System

Marine organisms will accumulate in the ocean intake lines possibly result-

ing In a need for periodic defouling. The applicant has studied various
pipe materials and configurations to determine a design which could accom—
modate marine growth, thus eliminating the nced for defouling. These
studies indicate growth of fixed forms (bamacles, etc.) is probably
linited and may be circumvented by oversizing the intake lines. Should
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defouling be required, however, the applicant indicates various methods
will be considered including using heated water from the discharge canal
(via the recirculation canal showm in Figure 3.7). This procedure will
not be used until reviewed by the staff for compliance with applicable
water quality standards and other environmental requirements.

OCUAN B0TTOM
- 18.00t
N
%.00

- - 3.4.4 Single Unit Operation

SECTAA

For periods during which only one unit is operating, the applicant has
two alternate schemes for reducing the surface temperature rise in the
adjacent ocean waters. The first alternative involves flow dilution
using the circulating water of the "down" wnit to dilute the effluent of
the operating wnit. The second would employ diversion of flow to the
Unit 2 diffuser line by means of a sluice gate in the discharge canal.

SEC1 3-8

Lot

Hydrothermal calculations indicate that both schemes for water surface
temperature reduction will satisfactorily achieve temperatures below those
of applicable water quality standards and the NPDES requirements, A sum-
mary of hydrothermal calculation for various cases is presented in

Table 3.1.
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3.5 Radwaste Systems

During the operation of Unit 2 radioactive materials will be produced
by fission -and by neutron activation of corrosion products in the

reactor coolant system., From the radfoactive material produced, small
amounts of gaseous and liquid radioactive wastes will enter the waste

}
L

N9 OF

]
X
]
SHORTLING

streans. These streams will be processed and monitored within the
station to minimize the quantity of radionuclides ultimately released
to the atmosphere and to the Atlantic Ocean.

{
I

The waste handling and treatment systems to be installed at the station
are discussed in the applicant's Preliminary Safety Analysis Report,
R y Environmental Report, and their amendments. In these documents, the

- applicant has prepared an analysis of its-treatment systems and esti~
- . mated the annual radfoactive effluents.

DISCHARGE LINE
?JiL
FIGURE 3.12 UNIT 1 OCEAN DISCHARGE STRUCTURE

TROMIE CONCRETE ()
ANO SHEET PSLING

\&

§§ Unit 1 and Unit 2 have separate radwaste treatment systems. While
«8 this statement 1Is for Unit 2 and estimates releases from Unit 2, the
§§ estinmated releases from both Unit 1 and Unit 2 have been considered in
e calculating the doses from the site. The applicant has committed to a
o : . sinflar stean generator blowdown system for Units 1 and 2. On this
§§ ' basis we have not used the estimated releases given in the FES for
g Unit 1, but have used the estimated releases for Unit 2 in calculating
the doses for Units 1 and 2 in this FES.
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The following subsections describe the waste treatment systems and an
analysis 13 given based on the AEC model of the applicant's radioactive
waste systexs. The zodel has been developed from a review of available
data from operating nuclear power plants, adjusted to apply over 2
40-year operating life. The coolant activities and flows used in the
staff’s evaluation are based on experfence snd.data froa.operating
reactors. As a result, the parameters used in the model and the sub-
sequent calculated rel vary shat from those given in the
v applicant's evaluation. The resulting differences do not lead to

significant differences in the evaluation. The staff's liquid source
tems are calculated by means of a revised version of the ORIGEN code

. vhich 18 described in ORNL 4628, Oak Ridpe Isotope Ceneration and Depletion
Code. The staff's gaseous source terms are calculated by means of the
STEFFEG code as described in the report Analysis of Power Reactor
Gaseous Waste Systems, F. T. Binford et al., 12th Air Cleaning Conference.
The principal parameters used in the staff's source tem calculatfons are -
given in Table 3.2. The bases for these paraneters arc given in Numerical
Guides for Design Objectives and Limiting Conditions for Operation to Meet
the Criterion "As Low As Practicable" for Radfoactive Material in Light-

° - Water-Cooled Nuclear Power Reactors, Vol. 2, Appendfix B. Based on the

following evaluation, we conclude that the liquid, gaseous, and solid waste

treatnment systems are acceptable and meet as low as practicable levels in

accordance with 10 CFR Part 20 and Part 50.34a.
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3.5.1 Liquid Waste Management System

The liquid waste nmanagement system will consist of process equipment

and instrumentation necessary to collect, process, monitor, and recycle
or dispose of potentially radfoactive liquid wastes. Prior to releasing
liquid waste, samples will be analyzed to determine the type and amounts
of radfoactivity present. Based on the results of the analyses, the
wastes will be released under controlled conditions to the Atlantic Ocean
or retalned for further processing. Radfation monitoring will automati-
cally terninate liquid waste discharge 1f radiation measurcments exceed
a predeternmined level in the discharge line. A simplified dlagram of

the 1iquid radwaste treatment systexms is shown in Figure 3.13.
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The liquid waste management systems will be divided into two principal
systens: the boron recovery system (BRS) and the liquid waste systes.
The BRS will process high grade water from the reactor coolant system
vhich will normally be recycled for rcuse in the plant after treatment.
The 1iquid waste system will process water from equipment drains, floor
drains, laboratory drains, decontamination drains, building sumps, and
laundry wastes. Some of these wastes will be discharged after treatment,
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WITH FLOW DILUTION
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TABLE 3.2 i -

PRINCIPAL PARAMETERS AND CONDITIONS USED IN CALCULATING RELEASES
OF RADIOACTIVE MATERIAL IN LIQUID AXD GASEOUS EFFLUENT
FROM ST. LUCIE UNIT 2

Reactor Power Level (MWt) 2700
Plant Capacity Factor . 0.80
Failed Fuel(d - 0.25%
Primary System
Volume of Coolant (ft®) T 9670
Letdown Rate to CVCS (gpm) 40
Shim Bleed Rate (gpm) 1.5
Leakage Rate to Secondary Systea (1b/day) 110
Leakage Rate to Auxiliary Building (1b/day) 160

Leakage Rate to Containment Buillding (1b/day) 240
Frequency of Degassing for Cold Shutdowns
(per yr) 2

Secondary System

Stean Flow Rate (1b/hr) 1.2 x 107
Mags of Steam/Steam Generator (1b) 9.5 x 10°
Mags of Liquid/Stean Cenerator (1b) 1.3 x 10°%
Secondary Coolant Mass (1b) 1.3 x 10
Rate of Steam Leakage to Turbine Building
(1b/hr) 1.7 x 10}
Stean Cenerator Blowdown Rate (1b/hr) 7.0 x 10°
Dilution Flow (gpm) 4.8 x 10°
Containment Building Voluze (ft®) 2.5 x 10¢
Frequency of Containment Purges (per yr) 4
Todine Partition Factors (gas/liquid)
Leakage to Containment Building 0.1
Leakage to Auxilisry Building 0.005
Stean Leakage to Turbine Buflding 1
Stean Cenerator (carryover) 0.0}
Main Condenser Air Bjector 0.0005

Dacontanination Factors (Liquids)

Boron Recycle and Equipment Drains Liquid Radwaste

1 . 1 x 10% 1 x 10*
Cs, Rb 2 x 10 1 x10°
Mo, Te 1x10°% 1 x 10°
Y 1 x 10 1x10°
Others 1 x 10% 1 x 10%

(2) This value 48 constant and corresponds to 0.25Z of the
operating power fission product source term.
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TABLE 3.2 (continued)

All Nuclides -

Except Todine Jodine
Waste Bvaporator DF 10% 10?
BRS Evaporutor DF 10® 102
cation® Anton®  co.mb
Mixed Bed Demineralizer DF 102(10) 102(10) 2(10)
Anfon Demineralizer DF 1(1) 102(10) (1)

(note: for two demineralizers in series, or for a polishing
densineralizer, the DF for the second demincralizer is given in
parenthesis)

Removal Factor

Removal by Plateout

Ho,Tc 102
Y 10
Containment Building Internal Recirculating System
Flow Rate 2.0 x 10* cFPM
Operating Period/Purge 16 hr
Mixing Efficiency 702
(2) Does not include Cs, Mo, Y, Rb, Tc "
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HPA I § and some will be reused. The BRS consists of holdup tanks, mixed-bed
§§ < denineralizers, evaporators, and polishing anfon demineralizers for
8 SOMYHONG MILVA OMLININD processing. The 1liquid waste systea consists of holdup tanks, an evapo~
WIOVIM IWVHISK)

rator, and polishing nixed-bed demineralizers for processing. Both
systens will be processed batchwise..
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In additfon to the preceding systems, the chemical and voluze control

systen (CVCS) and the stean generator blowdown treatment system (SGBTS)

are considercd in our evaluation. The CVCS will process reactor grade

water through mixed-bed and anion demineralizers to maintain boron

control and reactor coolant purity, and will be the principal input to

the BRS. The SGBTS will process steam generator blowdown during

primary to secondary system leakages by cation and mixed-bed deminerali-

zation. Liquid leakage to the turbine building will be collected in the i
turbine buflding floor drain systenm and released without treatment.

3.5.1.1 The Boron Recycle System (BRS)

Primary coolant will be withdrawn from the reactor coolant system at
approximately 40 gpm and processed through the CVCS. The letdown stream
will be cooled and reduced in pressure, filtered, processed through one
of two mixed-bed demineralizers, and sent to the volume control tank. The
second nixed-bed deamineralizer will be used intermittently for lithium
and cesium control. Boron concentratfon will be controlled during core
1ife by feed and bleed operation to the BRS, and at the end of core life
by the anion deborating demineralizer in the CVCS. Radionuclide removal
by the CVCS was evaluated by assuming 40 gpm letdown flow at primary
coolant activity (PCA) through one mixed-bed demineralizer and 8 gpnm
flow through the other mixed-bed demineralizer.

SECONDARY LOOP

TANKS )
1228 QAL A,

ﬁ
WASTE
-
20
[
FIGURE 3,13 LIQUID WASTE TREATMENT SYSTEMS

MISCELLANE
$OU0 wut>—“

WASTE
OCONDENSATE

TANK
€000 QAL

]
¥ ROWOOWN
HEAT EXCHANGER
1
I FILTER I
t
MONITORING

s tum sem e e . e e

.
| VY M
12¢R g

ATLANTIC OCEAN

I
I
|
|
|
!
|

k
L

NT OfFSITE

t
SHIPPING CASK

fi

»

STEAM GEINIRATORS
——

TANKS
7300 GAL. €A
CONDENSATE |,
STORAGE
TANK

[}

1

[——

avd

SORIC ACIO
L—sf HOLDING TANK [-o= VOLUME CONTROL,

CONDEINSATE

PRIMARY
MAKEUP
TANK

forom e o e e -

)m)u

BORIC ACIO
2400 GAL.

|
'}
1

Deaerated hydrogenated equipment drain wastes in the reactor containmzent
will be collected in the reactor drafn tank. The shim bleed from the
CVCS letdown stream will be combined with the recactor drain tank strean
and be xouted to the flash tank where fission product gases and hydrogen
will be removed, then to one of four holdup tanks for decay, and pro~
cessed through a mixed-bed demineralizer, an evaporator, and a polishing
anion denmineralizer. We calculated the shim bleed input activity by
3pplying the DF for a mixed-bed demineralizer to the shim bleed strean,
assuning a 1.5 gpa flow and CVCS output activity. The reactor drain
tank input flow to the BRS was assumed to be 240 gpd and PCA. Radfoactive
decay during collectfon in the holdup tanks was calculated in the ORIGEN
code. The collection time was calculated to be 27 days assuning two of
the 40,000-gal holdup tanks will be filled to 80% capacity using the
cozbined shim bleed and reactor drain tank flow rates. Radionuclide
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rezoval by the BRS was based on the parameters In Table 3.2 for a mixed-bed
denineralizer, an evaporator, and an anion demineralizer. Additional credit
for radioactive decay during processing was based on transferring the holdup
tank at the evaporator flow cspacity (20 gpm), and for holdup decay in the
boric acid condensate tanks. In our evaluation we assumed that equipzent
downtime, anticipated operational occurrences, and tritium control, will
result in approximately.10%.af the evaporator condensate strean belng
dlscharged “to- the Atlantic Ocesh: The applicant expects that this strean
will be xecycled, but has assumed that the BRS streaa will be discharged
for purposes of the environmental fzpact analysis.

3.5.1.2 Liquid Waste System

Aerated radioactive wastes will be collected {n the equipzent drain
tank, chemical drain tank and laundry drain tanks. The equipment drain
tank and cheafcal drain tank will be processed through the evaporator
and polishing demineralizer. Based on our parameters and information
supplied by the applfcant, the staff calculated the equipment drafn
tank input strean flow to be approximately 940 gpd at 0.07 PCA, and
the chemical drain tank input strean flow to be 415 gpd at 0.04 PCA.

Asguming one of the two 25,000-gal equipnent drain tanks will be filled
to 80Z capacity, the staff calculates the collection time will be 21 days.
The staff calculated 2 days collection time for the 1,000-gal chemical
drain tank. Radionuclide removal by the liquid waste system was based

on the paramcters in Table 3.2 for an evaporator and a polishing mixed-
bed demineralizer. Additional credit for radioactive decay during
processing was based on transferring the tank at the evaporator flow
capacity (2 gpm) and for holdup decay in the waste condensate tanks.

Our evaluation, like the applicant's, assumed that all of these processed
wastes will be discharged.

Wastes from laundry and contaminated showers will be collected in the
laundry drain tanks for analysis. Normally these wastes are of low
activity and will be ffltered and discharged. They may be processed
by the 1iquid waste system, Based on the staff's paramecters, it 1s
assumed the laundry and shower tank activity will be equivalent to
10~Y% pCi/cm3 and the release rate is expected to be 450 gpd.

3.5.1.3 Turbine Building Floor Drains

Waste collected by the turbine building floor drain system will contain
radioactive materials resulting from secondary system leskage as well
as leakage from nonradioactive cooling systems. The applicant has
indlcated that these wastes will not be treated prior to discharge.
Based on the staff's parancters, it is assumed the activity discharged
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through the turbine bullding floor drain systen will be due to
sccondary system condensate leakage at a rate of 5 gprt.  The quantity
of activity released through this path will be approximately 0.07 Ci/yr.
The staff concluded that the release of the turbine building floor drain
wastes without treatment is acceptable. -

3.5.2.4 Steam Generator Blowdown Treatument System (SGBTS)

”

The SGBTS as originally described in the PSAR considered a blowdown rate

of 0.14 gp= being processed by the 11quid waste system. The staff did not
consider this system capable of handling the blowdown so that 1iquid release
will meet AEC as low as practicable guidelines. The applicant has substi-~
cgted a separate treatment systenm consisting of a heat exchanger and catfon
and nixed-bed demineralizer. The staff has thus analyzed the blowdown
systen with a blowdown rate of 14 gpnm, processed by cation and mixed-bed
denineralizers, and dfscharged to the ocemn.

3.5.1.5 Liquid Waste Management Systen Sumary

Based on the staff's evaluation of the waste treatment systems using the
paraneters in Table 3.2, we calculated the releasc of radloactive
materials in the liquid wastes to be 4.0 Ci/yr, excluding dissolved

gases and tritium. Based on previous experience at operating reactors

the staff estimates the tritium releases to be 350 Ci/yr. The applicant
has estimated the normal releases to be 0.1 Ci/yr excluding dissolved
gases and tritfum, and 226 Cil/yr of tritiwa. The difference between

the staff's relcase values and those calculated by the applicant are

due in part to the applicant's assumption of 0.1% falled fuel. The staff's
calculations are based on 0.25% fafled fuel. In addition, the applicant's
evaluation is based on the systen originally described in the PSAR, whercas
the staff considered the modified systen cozmitted by the applicant.

Based on the staff'’s evaluation, the radiocactivity in 1iquid effluents
from Unit 2, exclusive of tritium and dissolved gases, are estimated to

“be less than 5 Ci/yr. The calculated whole body and critical organ

doses are estimated to be less than $ mrem/yr from the operation of

Units 1 and 2. The staff's calculations indicate the 1liquid radwaste

systems will reduce effluents to as low ss practicable levels in accor—

dance with 10 CFR Part 20 and Part 50.34a, and the staff therefore concludes the
éég;;d radvaste systens are acceptable, contingent upon review of the

Table 3.3. summarizes the releases of liquid radioactive materials from

St. Lucie Unit 2.
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ST. LUCIE UNIT 2 LIQUID RADIOACTIVE SOURCE TERM

Na 24
P 32

P 33
Cr 51 .
Mn 54
¥n 56
Fe 55
Fe 59
Co 58
Co 60
NL 63
NL 65
Nb 92
Sn 117a
W 185
W 187
U 237
Np 239
Br 82
Br 83
Br 84
Rb 86
Rb 88
Rb 89
Sr 89
Rb 90
Sr 90
Y 90
Rb 91
Sr 91
Y 91n
Y 91
Sr 92
Y 92

Y 93
Zr 95
Xb 95
Zr 97
W 97
Nb 97
Mo 99
Tc 99a
Ru 103
Rh 1032
Ru 106
Rh 106
Te 125z
Rh 105

Note: Isotopes less than 5(~6)
Ci/yr are not listed.
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TABLE 3.3

(ci/yr)
3.6(~4) Cs 139
1.0(=4) Te 127m
3.5(-4) Te 127
1.3(-3) Te 129m
2.2(~4) Te 129
6.2(-3) 1-130
1.2(-3) Te 131m
7.3(-4) Te 131
1.2(-2) 1131
1.5(=3) Te 132
1.2(~4) 1132
3(-5) Te 133a
2.7(-4) Te 133
9(=5) 1133 7
5(=5) Te 134
1.7(=3) I 134
2(=5) Cs 134n
5.1(=4) Cs 134
1.6(=4) 1135
4.8(=4) Cs 135n
5(-5) Cs 136
3.8(=3) Cs 137
1.4(-1) Ba 137a
6.4(=3) Cs 138
4.9(~4) Ba 139
2.5(~4) Cs 140
1(-5) Ba 140
6(-5) La 140
4(-5) La 141
2(-4) Ce 141
1.1(~3) Ce 143
2.6(-3) Pr 143
1{~5) Ce 144
1.5(=4) Pr 144
7(-5) Nd 147
8(-5) Po 149
8(-5)
2(-5) Total
2(-5) (excluding
2(=5) tritium)
5.5(=2) Tritiuz
5.1(=2)
6(=5)
6(-5)
1(-5)
1(-5)
4(-5)

2.8(~3)
3.6(-4)
5.1(-4)

- 1.7(=3)

1.1(-3)
7.4(~4)
1.6(-3)
2.9(-4)
4.1(-1)
2.6(=2)
3.4(-2)
7(-5)
1(-5)
2.5(-1)
7(=5)
1.6(=3)
6.7(~3)
1.2(0)
4.9(-2)
2.5(-4)
6.0(~1)
1.0(0)
2.8(~2)
8.2(-2)
4.9(-4)
5(=5)
5.6(-4)
3.6(~4)
3(-5)
9(-5)
9(-5)
7(-5)
5(~5)
5(-5)
3(-5)
2(-5)

4.0(0)

350 ci/yx
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3.5.2 Caseous Waste Systems .

The gaseous waste trcatment and ventilation systems will consist of
equipzent.and instrumentation necessary to reduce rcleases of radicactive
gases and airbome particulates from equipment and bullding vents.

The principal source of radloactive gaseous waste will be gases stripped
from the primary coolant in the CVCS and BRS. Additional sources of
gascous wastes will be main condenser alr ejector exhausts, ventilation
exhausts from the auxiliary buflding and turbine structure, and gases
collected in the reactor containment building. The principal systen

for treating gaseous wastes will be the waste gas systen, The waste

gas systen will collect and store gases stripped from the primary coolant
in three gas decay tanks, then release the gases to the atmosphere.

The containuent atmosphere will be reeirculated through HEPA filters
and charcoal adsorbers prior to purging through additional HEPA filters.
Ventilation exhausts from the auxiliary building will be processed .
through HEPA filters. The main condenser air cjector exhausts will be
released without treatment. The stean generator blowdown will pass
through a heat exchanger, not a flash tank as indicated originally in
the PSAR, and thus there will be no releases to the atmosphere. The
turbine is located on an open structure and thus therce is no treatment

for secondary system leaks. The gaseous waste treatment systen is shown
in Figure 3.14.

3.5.2.1 Waste Gas System

The waste gas system will collect and store gases stripped from the
prinmary coolant in the CVCS, BRS, reactor drain tank, and the quench
tank. The gases, consisting mostly of hydrogen and small amounts of
radloactive gases will be held up for decay in one of three pressurized
tanks (140 £t3, 165 psig). After decay the gases will be rcleased to
the atmosphere. We calculated a holdup time of 25 days. The applicant
calculates & 30-day holdup time.

The staff'’s evaluation considered a 25-day holdup time based on the
proposed systen. The staff estimates that approximately 5400 Cifyr of
noble gases and negligible fodine will be released from the waste gas
tank rcleases. The applicant estimates that approximately 470 Ci/yr
of noble gases and 0.0013 Ci/yr of Iodine-131 will be released. Staff
estimates assuze all the noble gases are stripped in the BRS whereas
the applicant assumes a repoval fraction of 0.9. The staff assumed a

25-day holdup timec and the applicant assumed 30 days resulting in less
release cstimates for noble gases.
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3.5.2.2 Containment Purges

Radioactive gases will be released inside the reactor containment when
primary system corponents are opened or when leaks occur in the primary
system, The gaseous activity will be sealed within the containment
during normal operation but will be released during containment purges.
Prior to purging, the containment atnosphere will be recirculated
through HEPA filters and charcoal adsorbers, two 10,000 cfm units, for
particulate and iodine removal. Following recirculation the containment
will be purged through HEPA filters to the atmosphere. The atrbome
activity was calculated based on the parsmeters for primary coolant
leakage to the containment in Table 3.2. Radionuclide removal was based
on 16 hr of recirculation system operation, 70X mixing efficiency, and

a DF of 10 for the recirculation charcoal adsorber. We assume four
containment purges annually. We calculated the containment purge
releases to be 170 Ci/yr of noble gases and 0.01 Ci/fyr of Yodine-131.
The applicant estimated a release of 93 Ci/yr of noble gases and

0.09 Ci/yr of radiofodine. The applicant has considered the recirculation
systen in operation for 10 hr versus the staff's 16 hr, resulting in a
higher Iodine-131 release estimate.

3.5.2.3 Auxiliary Building and Turbine Structure Releases

Radioactive gases will be released to the auxiliary building due to
leskage from primary system cozponents. The ventilation systems will
be designed to ensure that air flow will be from areas of low potential
to areas having a greater potential for the release of alrbome radio-
activity. Ventilation afr will be exhausted through HEPA filters for
particulate removal. The,staff's calculated releases were based on the
auxiliary building leakage rate and fodine partition factor listed in
Table 3.2. Based on these parameters, the staff calculates the auxiliary
building releases to be 1000 Ci/yr of noble gases and 0.1 Ci/yr for
Iodine-131. The applicant estimated the releases to be 643 Ci/yr of
noble gases and 0.23 Ci/yr of radiciodine.

Radioactive gases will be released to the turbine structure due to
secondary system stean leakage. 7The turbine structure is not enclosed
and releases will be discharged directly to the atmosphere. Staff
calculated release values are based on 1700 1b/hr of steanm leakage to
the turbine arca assuming all of the noble gases and fodine remain -
airborme as specified in the staff's parameters. On this basis the
staff calculated the turbine area releases to be negligible for noble
gases and 0.045 Ci/yr for lodine-131. The applicant cstimated the
turbine area rcleases to be negligible for ncble gases and 0.039 Ci/yr
of radfofodine.
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The applicant has also estimated 2700 Ci/yr of noble gases and

0.004 Ci/yr of Iodine-131 released from other waste system vents.
Staff estimates are included as part of the auxiliary bullding release
term.

3.5.2.4. Steam Releases to _the Atmosphere -

The turbine bypass capacity to the condenser will be 45Z. Staff
analysis indicates that steam releases to the environs due to turbine
trips and low power physics testing will have a negligible effect on
our calculated source tem.

3.5.2.5 Main Condenser Alr Ejector Exhausts
»

The main condenser alr ejector exhausts will contain radioactive gases
resulting froa primary to secondary system leakage. JXodine will be
partitioned betwcen the steam and liquid phases in the steam generators
and between the condensing and noncondensable phases in the main conden~
sers and air ejectors. Based on staff paraneters listed in Table 3.2
the staff considered 110 1b/day of primary to secondary leakage, and
partition factors of 0.01 and 0.0005 for fodine in the stean generators
and main condenser air ejectors respectively. The staff calculates the
nain condenser air ejector releases to be approximately 1000 Ci/yr for
noble gases and 0.15 Ci/yr for Iodine-131. The applicant estimated

. this- release to be 430 Ci/yr for noble gases and 0.128 Ci/yr for radlo-

fodine.

3.5.2.6 Gaseous Waste Summary

Based on the paramecters given in Table 3.2, the staff calculates the total
radioactive gascous rcleases from Unit 2 to be approximately 7600 Ci/yr of
noble gases and 0.31 Ci/yr of Todine-131. The principal sources and iso-
topic distributions are given in Table 3.4. The applicant has calculated

an overall release of spproximately 4300 Ci/yr of noble gases and 0.18 Cifyr

of Iodine-131.

In its evaluation, the applicant applied a lower gas stripping efficiency
(0.9) in the BRS than we used in the staff's evaluation (1.0). This
affected the distribution of gases which remained in the systea that leak
to the bullding atmospheres, and that go to the gas storage tanks for
decay. The staff considered less decay time (25 days) in the gas storage
tanks than the applicant (30 days), resulting in more releases of noble

TABLE 3.4

ST. LUCIE UNIT 2 GASEOUS RADIOACTIVE SOURCE TERM

Ci/yr
Building Ventilation

Total

Offgas

Alr Ejector

Blowdown
Vent

Turbine

Auxiliary

Reactor

Decay
Tanks

Radionuclide

(a)

(a)
(a)
(a)

(a)

KR«83n

13

(a)
*(a)

(a) (a)

Kr-85n

750

11
()
(a)
(a)

730
(a)
(a)

Kr-85

(a)
(a)
(a)
- (a)

(a)
(a)
(a)
(a)

Kr-87

22
(a)
180

11

1

(a)

Kr~-88

(a) ,

(a)
170

Kr-89

Xe-131n

12 26

(a)
(a)

(a)

12

Xe=133n

6600

960

950

160

4500

Xe-133

N
&
- o
H
~~ ”~~
S &
~~ ”~~
@
o g
- o
-
”~~ ”~~
s &
~~ ”~~
L s
]
W
a @
- -
s &
R X

(a)
(a)
(a)
(a)

(a)

(a)
(a)
1.0E-02

(a)

Xe=137

(a)
4.5-02

(a)
(a)

Xe=138

3.1E-01

1.5E-01

1.0E-01

b

1-131

2.2E~01

8.2E-02

2.5-02

1.1E-01

6.4E-03

(a)
(2) <1 Ci/yr/unit noble gases, <10~* Ci/yr/unit iodine

(b) Rounded to two significant figures
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han
ases. The applicant has assumed a better fuel performance (0.12) t .
ghe staff (0.5!5’2 of the operating power fission product source tern avail-
able for leakage to the primary system) for normal releases.

Based on staff evaluatfon of the gaseous waste treatment systems, the
staff has calculated the relcase of radloactive materials in gaseous
effluents from the operation of both Units 1 and 2 will result in a whole~
body dose of less than 5 mrem/yr to individuals at or bt':yond the site
boundary, and a dose of less than 15 mrem/yr to a child's thyroid through
the pasture-cow-nilk pathway from a cow located at the ncarest potential
pasture, 2 miles west of the plant. Staff calculations indicate that the
gaseous radwaste systems will reduce radioactive effluents to doses which
are as low as practicable in accordance with 10 CFR Part 20 and Part 50.34a and
Regulatory Gufde 1.42. The staff therefore concludes that the systea is
acceptable.

3.5.3 Solid Waste Systecs

Solid waste containing radioactive materials will be generated during sta-
tion operation. Wet solid wastes will consist mainly of spent demineral- ‘,
izer resins, and evaporator bottom concentrates. Spent demineralizer
resing will be stored in the spent resin tank, and then sluiced to a spent
resin shipping container, dewatered, and shipped offsite to a burial
ground. The resins may also be solidiffed in cezent. The evaporator
botton concentrates will be combined with a cement mixture, solidified,
and stored for offsite shipment. The staff considers these wastes to be

. stored for 180 days for radioactive decay prior to shipment offsite.

Dry solid wastes will consist of ventilation air filters, contaminated
clothing and paper, and miscellaneous items such as tools and laboratory
glassware. Dry solid wastes will be corpressed into 55-gal drums using a
baling machine. Noncompressible solid wastes will be packaged for offsite
: shipment. Since dry solid wastes will contain much less activity than wet
-solid wastes, the staff did not consider the.nced for onsite storage of
dry solid wastes in its evaluation. -

3.5.3.1 Solid Waste Surmary

ased on the staff's evaluation of similar reactors and operating reactor
V 3:?:3. the staff estimates that an equivalent of approximately 600 drums of
wet solid waste containing approximately 10 Ci/drum, and 450 druzs of dry
solid waste containing less than 5 Ci total, will be shipped offsite
" annually. Greater than 90% of the radfoactivity assocfated with the solid
waste will be long~1fved fission and corrosion products, -principally
Cs=-134, Cs=137, Co-58, Co-60, and Fe=55. The applicant estimates that
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approximately 490 drums of solfdiffed evaporator bottoss totaling approxi-
mately 6 Ci, 100 to 500 ft3 of compressible dry solid wastes at 0.5 to

1 ci, 256 ft3 of demineralizer resins at 12 Cf after 6 months decay, and
500-1000 £t3 of miscellaneous noncompressible solld wastes at 5 to 15 Cf,
will be shipped offsite annually. )

All containers will be shipped to a licensed burial site in accordance
with AEC and DOT regulations. The solid waste systen will be similar to
systenms which we have evaluated and found to be acceptable in previous
license applications. Based on its similarity to acceptable systems, we
find this solid waste system to be acceptable.

3.6 Chenfcal and Biocide Effluents

Ngmél plant operations such as regeneration of water treatment systens,
condenser defouling, boric acid concentrator carry over, corrosion control,
chenistry laboratory operations and laundry operations produce a variety
of chenfcal wastes. The more significant quantities of chemical wastes
(see Table 3.5) are produced by the water treatment, condenser defouling
and boric acid concentrator systems. These liquid wastes, after appropri-
ate neutralization are released to the discharge canal and ultimately

to the ocean. A detailed analysis by the applicant of other plant opera-
tions indicates only trace quantitics of chemicals will be released fron
these sources and no detectable impact on the environment is expected.
Makeup water will be pusped from the Fort Plerce mmicipal systea and
treated for use in the primary and secondary cooling systems. The watey
treatment system utilizes ion exchange resin to deminerxalize Fort Plerce
city water for plant processes. Sulfuric acid and sodiun hydroxide are
used for resin regeneration. The spent regeneration solution, which
includes the fons extracted from the city water, will be discharged to a
retention basin for neutralization and release in a controlled manner to
the condenser cooling discharge systen.

There will be a continuing small release of boric acid (about 95 1b/yr)
in the effluent from the boric acid concentrators which will be fed into
the condenser cooling discharge system. .

There will be infrequent discharges of larger quantities of boric acid.
When the rcactor is started wp and a shutdown occurs followed {emediately
by snother startup (called "back-to-back startup” by the applicant) the
boric acid holdup tank system will be overloaded. Approximately 2400 1b
of boric acid will be released in a controlled manner over 4 hr to the
condenser discharge cooling system. Boron concentration in the discharge
will be approximately 2 ppm, less than ambient sea water concentrations.
The frequency of this discharge 1s expected to be about once per year for
Unit 2.
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TABLE 3.5

MAJOR CHEMICAL RELEASES T0 THE OCEAN

Corment

Chenfcals extracted from

Anbient Seawater
Concentration,
ppar

Concentration

at Ocean Discharge,
pPpa

Average
Discharge,
1b/hr

Chemical

400
1,270

10,600

0.03
0.005
0.66
<0.001
0.03
0,01
0.71
0.06

<0.001

8.4

1.1
170. -

Calciua

Fort Plerce water {n water
treatment system and dis-

Magnesfun
Sodfum

ed after systenm regens

on.

cha

era

o

[

0.002-0.02

<0.01
8.8
2.5

183.

Iron
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0.41 (as HC03)

0.41
7.7

19,000

Blcarbonate(‘)
Carbonate
Sulfate

14.2

Chloride

1.4
0.2-4.0

4.6

0.2

Fluoride
Siticon

Boron

0.006

<0.001

1.6
0.01

See text for
1 releases of »I;oron.

Boric acid concentrator

carryover,

abnorma

Slime control in conden-

ser--2 hr/wk

‘.5

<120

Chlorine

pH
08

7.0

386

1.5

Essentially all converted to chloride at ocedn discharge.

converted to carbonate in neutralizing basin.

tion at condenser outlet.

robably a
b} Concentra
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The other possible major discharge of boric acid will occur £f the refuel-
ing water tank has to be drained for major maintenance (the spplicant
expects this to occur about once during plant lifetime). Approximately
8300 1b of boric acid would have to be discharged in a controlled manner.
The concentration of borxon in the discharged water would be approximately
4 ppm, less than that in axblent seawater.

A chlorine solutfon will be introduced successively into each of the four
water boxes for the Unit 2 condenser cooling systea (cight water boxes for
both units) for approximately 15 minutes each day to control slime formation.
Chlorine requirements”for Units 1 and 2 will be about 700 1b/day. The
quantity will be regulated such that the residual chlorine at the water box
outlet will be no greater than 1.5 ppa at any time. With normal operating
flows through both units, the chlorine will be diluted by a factor of 8 in
the discharge canal to 0.19 ppm. Most.of the residual free chlorine should be
depleted by the time it reaches the ocean discharge. However, the staff
required monitoring of total residual chlorine at the ocean discharge for
Unit 12 to ensure no harmful effects to marine 1ife. This.monitoring pro-
graz will be extended to Unit 2. 7>

3.7 Sanitary Wastes and Other Effluents

3.7.1 Sanitary Wastes

The sanitary waste system installed for Unit 1 operation utilizes a septic
tank and associated leaching fields for treatment and disposal of onsite
sewage. Portable:chenical tollets are used for the construction forces.
The operating system is designed to accormodate a maximun of 100 persons
per day. A 2300 gal tank is used for 24-hr rctention of the daily flow,
2000 gal/day, and for storage of 300 gal of sludge. The tank and tile
ficld system is installed about 300 ft west of the Unit 1 reactor building.
Groundwater flow in this area is predominantly castward toward the
Atlantic Ocean. The applicant states the treatment system will comply
with the State of Florida health regylat’,iont;.3

¥hile this sanitary waste system will normally be’adequate for both

Unit-1 and 2 operations, occasional plugging problems may occur. Therefore,
the staff has recozmended tying into municipal sewage treatment facilities
as soon as a sewer linec is installed down the island.

3.7.2 Refuse from Trash Racks

Debris carried into the intske canal and entering the plant intake structure
will collect on the bar racks and vertical traveling screens. The four coarse
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screens cousist of a fixed rack with 3" spacing to hold uwp large pieces of
trash. The rack Is cleaned with a manually operated rake that is lowered
over the rack with the afd of a monorail hoist. The four traveling screens
consist of a continuous belt of baskets fitted with copper mesh screen with

a clear opening of 3/8". The basket speed 1s varisble fronm 2.5 to 10 fpm.
Debris 1s cleaned from the baskets by fixed spray nozzles that wash the
debris into a slulceway where £t i1s routed to a sheet-pile holding pit or to
the settling basin installed at the south end of the plant island. The screen
wash water flow vate is approximately 250 gpm for each screen. The traveling
screens are normally operated in the automatic mode where a differential
water level across the baskets initlates operation.

3.7.3 Storm and Other Drainage -

Roof and yard storm drainage will be routed directly to a storam water
basin where it will percolate into the groundwater. Gravel-filled areas
will be provided for the transforzers to adsorb oil spillage.

3.7.4 Diesel Generator Emissions

Two 3500 kW diescl generator sets will be used for emergency power if offsite
power is not available. Each generator set operating at full capacity will
require a maximm of 240 gal/hr of No. 2 diesel fuel. Periodic starting and
loading tests of these generators will release various pollutants into the
atmosphere. Estimates of these pollutants are given in Table 3.6.

3.7.5 Condenser Tube Corrosfon Products

Corrosion and subsequent erosion of the condenser tubes will release

small quantities of copper and zine to the discharge canal. The appli-
cant estimates such releases to be about 7 ppb of which 8% is copper

(Ref. 1, p. 3.6=5). Water velocity in the tubes will be maintained at less
than 7 fps to reduce the potential for erocsion. Condenser chlorination
will ninimize growth of shells and bamacles which cause tube erosion.

3.8 Transmigsion Facilities -

. - -

The applicant installed a threedcircuit, 240 kV transmission system for
Unit No, 1. Each circuit has the capacity to carry the full output of

1 unit. Therefore, no additional circuits will be required for Unit 2.
With both wnits operating, there will still be one spare circuit.

The three circuits proceed due west from the plant, acrosgs Indian River
to join existing north-south trunks at the St. Lucle Substation 12.5 miles
west of the plant (see Figure 3.15). Each circuit requires three towers
in Indian River and one on each shore line. The mainland right-of-way

is 660 ft wide including mainly pasture and swamp areas.
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TABLE 3.6

ESTIMATED EMISSIONS FROM DIESEL GKNEIATORS(a)

[y

Emigsion Factor -

Cozbustion Product 1b/10? gal
Particulate 25
Oxides of sulfur(a) 58 ‘
(SOx as SOZ) '

Carbon monoxide 68
Hydrocarbons 27
Oxides of nitrogen 348

(xox as NOZ)

Aldehydes (as HCHO) 4
Organic acids 7

Enissions Per
D-G Set 1b/hr

of operation
[

16

16
6
145

e ——————————— -
(a) This table Indicates the combustion products released

per pound of fuel consumed for each 3500 kW diesel generator
set based on manufacturers data and the U.S. Environmental
Protection Agency's publication No. AP-42, February 1972,
Compliance of Air Pollutant Emissfon Factors.
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FIGURE 3.15 ST. LUCIE PLANT TRANSMISSION SYSTEM
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3.9 Construction Plan

Site preparation for Unit 2 is scheduled to begin in Februaxy 1975, with

fuel loading scheduled for September 1979, and commercial power operation
in December 1979.

The plant will be constructed on portions of the site already filled
during construction of Unit 1. Some of the facilitfes constructed for
Unft 1 will be shared with Unit 2 including the transmission systen,
occan intake structures, and intake and discharge cooling canals. The

beach and ocean bottom will be excavated for installatfon of an additfonal
discharge line.

The construction schedule i3 planned to maintain a relatively stable
construction force on site, with a decline in construction activities
for Unit 1 being offset by a bulldup for Unit 2. The force is expected
to average 750 workers with a peak of about 1400 between Decerber 1977
and December 1978. The decline should begin in January 1979 reaching

about 500 by the end of May 1979 and zero by March 1980 (Ref. 1,
p. 4.1.1.
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4. ENVIRONMENTAL EFFECTS OF SITE PREPARATION AND PLANT AND TRANSMISSION
FACILITIES CONSTRUCTION

4.1 Impacts on Land Use

The primary impact on the land area occurred with the construction of
Unit 1. This iepact involved about 300 acres and resulted from
approximately 2 million yards of f£ill being placed on a previously
damaged mangrove swanp. This 111 covered approximately 200 acres. In
addition, excavation of the intake ond discharge canals between ocean
and reactor changed an additfonal 100 acres to waterways. More cooplete
descriptions of these changes are included in the Final Environmental
Statement related to St. Lucie Plant Unit No. 1 (June 1973) and in the
Florida Power and Light Company Hutchinson Island Plant Environmental
Report (May 1971).

The area of f£i11 on which Unit 2 is to be located will be excavated for
foundations with assoclated dewatering of the excavations. This will
involve approximately five acres. Water extracted in this process will
be directed to the intake or discharge canals. I turbidity is a problen,
this water will be directed to a settling basin prior to discharge. The
applicant assures such discharges will meet applicsble State of Florida
regulations for turbidity (Ref. 1, Amendwent 1, p. 4.1-2).

While all construction for the intake lines will be complete during’
construction of Unit 1, installation of the discharge line for Unit 2

will involve recutting the beach and dune. Bach excavation of the dune
provides an unusual opportunity for wave action from a severe stora to

cut through the island, and this extra potential continues to exist umtil
dune stabilizing plants have been fully reestablished. Reexcavation will
destroy the native dune stabilizing plants which the applicant was required
to establish following installatfon of the line for Unit 1 (Ref. 2, p. iv).
The applicant plans a temporary dune to provide partial protection to the
island during the time the dune is cxcavated. However, normal protection
will be attained only when native plants reach maturity with their network
of roots acting as a deterrent to cutting. Thercfore, the staff requires
replanting the dune as soon as possible after excavation with dume sta- .
bilizing plants indigenous to the arca. )
This problem could have been eliminated had the applicant installed a
stub line for Unit 2 through the dune at the time the Unit 1 line was
installed. Then only a portion of the beach would have had to be
reexcavated, and the dune plantings would not have been redisturbed.

Use of the site by thc public for recreational purposes during con-
struction and operation of Unit 2 should not be signiffcantly affected
beyond that resulting from the presence of Unit 1. The applicant has

.
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comaftted to unrestricted public access consistent with health and safety
and plant protection conditions. However, use of the ocean beach in the
vicinity of the discharge may be linited during the time of discharge line
installation.

Since there will be no additional transmission rights-of-way required
for Unit 2, there will be no affect on agriculture or water producing
savanna lands In the surrounding arcas.

Effects of-construction on-the terrestrial biota are discussed in
Section 4.3.1.

4.2 Irmpacts on Water Use

As there is no freshwater on Hutchinson Island, potable water supplies
at the plant site are brought in fronm the Fort Plerce mmicipal water
systen. Consumptive use of these supplics by the large labor force is
estinated by the staff to be of insignificant impact.

Construction and placement of the ocean discharge line will tezporarily
izpede near-shore boat traffic. However, significant izpact on recrea-
tional water use i{s not anticipated. GCeneral construction activities in
the ocean will create small scale turbidity currents as well as texpo-
rarily interrupt the natural littoral processes. Florida State Water
Quality standards3 will izposc restrictions on such operations requiring
turbidity not to cxceed £ifty (50) Jackson wunits. Considering the rela-
tively small arcal extent of the construction zone in the ocean, no
significant impact on water usec is envisfoned.

4.3 Ecological Effects
4.3.1 Terrestrial

Approximately three-fourths (about 830 acres) of the site will remain
esgentially in its preconstruction state. As the remafinder of the island
becomes developed for human use, this substantial acrcage may sexrve as a
sanctuary for species which would otherwise be evicted froa the island.

Construction activities on the bcach and dune will cause another period

of disruption to turtle nesting in the arca. The applicant has committed
to a daily nest identification and relocation program in the affected area
during the turtle nesting scason (Ref. 1, p. 4.1-4). This program would be
similar to that required for Unit 1 (Ref. 2, p. 1iv).

Plant lighting could cause misorientation of turtle hatchlings with result-
ing increase mortalities. Therefore, during Unit 1 construction the
applicant was required to plant Australian pine or other suitable plants

as necessary behind the dune to provide a light shicld for the beach and
dune area (Ref. 2, p. V). If this light screen is disturbed for Unit 2

.
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construction, the applicant has comsitted to replant pines as soon as
possible (Ref. 1, p. 4.1-1). These pine plantings would be in addition
to the planting of dune stabilizing plants. The roots of the pinec are
less cffective deterrents to wind and wave action than are the native
plants.

The applicant has comaitted to a program to control all edible refuse
during plant construction and operation to limit the raccoon population
and thus minimize the amount of predation on turtle nests. This progran
should include procedures to prevent deliberate feeding of raccoons in
the area by construction and opcrating personnel.

The applicant is cognizant of the potential for bird disorieatation
during passage of storm fronts and has assured that outside lighting for
construction will be reduced, subject to safety and security nceds,
during such weather fronts (Ref. 1, p. 4.1-3).

-~
It is doubtful construction will have any other significant effects on
the terrestrial biota beyond those fronm the generally increased amount of
huz=an activity in the arca. Increased commercial development of the
island appears inevitable and will have a much more serious effect on
the terrestrial biota. Relative to the total acreage of the applicant's
site, the number of people working there is small. In fact, as mentioned
before, the unused portions of the site may serve as a major refuge for
wildlife although the applicant has indicated no plans for specifically
devoting this acreage as a long tem natuta].‘arca.

4.3.2 Aquatic

The condenser cooling water intake and discharge systems constructed for
Unit 1 were designed for two-unit operation. Thus, little new con-
struction having an impact on the aquatic environment will be required.
However, a second discharge line with a multiport diffuser is planned for
Unft 2 and will extend into the occan beyond the discharge for Unit 1.

Construction of this discharge line will involve dredging a channel
20-ft decp about 2800 ft into the ocean. Sheat pfling will be used to
protect the first 1000 ft which will be 40-ft wide. Then there will be
about 250 fr of unprotected channel 80-ft wide to the end of the Unit 1
discharge line. Finally, there will be an additional segment about
1600-ft long and 60-ft wide which will extend beyond the Unit 1 dis-
charge and will contain the diffuser sections.

Some 17,600 w2 (4.3 acres) of bottoa arca will be dredged and 82,000 nd
(107,000 yd3) of material will be removed. The spoils will be transported
to shore and used for backfill. Any excess will be disposed in an
approved onshore disposal arca (Ref. 1, p. 4.1-4). Protection by shect
piling and onshore disposal of spoils should reduce the cffect of
siltation on aquatic ecosystems to an insignificant level.
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Organisas dredged up will be lost. The applicant calculates these will -

number sone 16 million polycheates, bivalves, echinoderms, emphipods,

and decapods (Ref, 1, p. 4.1-6). Thie number {s a very small portion of
the total populatfon of these oxganisms in the area and, in general,
repopulation of benthic cozmmitfes so disturbed takes place within sbout
a year's time. No species of comercial 'fmportance are included in the
benthic fauna in the area to be dredged, and the relatively narrow band
of ocean botton to be dfsrupted should retumto its preconstruction
condition in a short time. Thus, no significant long term or population
effect on the aquatic ecosysten 18 expected to result from dredging
activities associated with he construction of the discharge line.

For several years the condenser cooling system will be in use with only
Unit 1 operating. Intake and discharge flows will be half the design
flow with two units operating. This means the approach velocity at the
intake structures will be only about 0.5 fps which is below that nor-
nally desirable to provide a warning signal to fishes to avoid the area.
Conceivably increased entrapment in the intake canal may result. The
staff requires the extent of actual fish entrapment in the canal be
carefully monitored. If it becomes a problem, action should be taken

to increase the intake velocity to about 1 fps (eg., close off one intake
1linc or close off half the intake arca at the intake structures). The
effect of velocity on velocity cap function is discussed in greater detail
in Section 5.5.2.1.

Similarly half the normal flow of heated water going out both discharge
lines will result in unacceptably high ocean surface temperatures.

This results froa insufficient entrainment and dilution by the ambient
water due to the low exit velocity. Maximm surface tecperatures of
7.4°F and 2°F above ambient are predicted under these conditions for
the Unit 1 and Unit 2 discharge points, respectively (see Sectfon 3.4.2).
Therefore, the staff recozmends shutting off one of the two discharge
lines (preferably the Unit 1 Y~type discharge line) once the Unit 2
nultiport line becomes available. Operation with both discharge lines
should be permitted only when Unit 1 1s shut down or full dilution flow
from the Unit 2 circulating puxps is avatlsble.

Dewatering of the construction site will take place and will require
discharge either to Indfan River or to the ocean. The applicant states
dewatering waste will meet Florida water quality regulations relating
to turbidity-which restrict discharges te 50 Jackson wunits (Ref. 1,

Pe 4l=2) - - 4 . . . e e s v

Most aquatic orsan'ism are not adversely affected by even higher turbidity.
Settling basins are already available and are used for water discharged
into Indian River. Water discharged to the ocean will be put into the
intake or discharge canal where settling will take place. No significant
cffect from dewatering is expected from discharge of waters meeting the
gtate standard.

Cheaicals used during plant construction and startup for c¢leaning piping
and equipment will be discharged to the ocean after being routed to the
settling basin south of the plant or the neutralization basin in the
wvater treatment plant if neutralization is required prior to discharge.
These chenicals will consist of alkaline gsolutfons of trisodiun phosphate,
sodium bicarbonate, disodium phosphate, and detergents or wetting agents.
Most of these ions are found in natural seawater and their discharge
should have little effect on the ecosytem. However, the applicant will
neutralize these wastes to meet water quality standards to ensure no
significant damage to biota occurs (Ref. 1, p. 4.1-5).

4.4 Effects on Community

Construction of Unit 1 is scheduled for completion in Septesber 1975. .
Construction of Unit 2 is scheduled to ¢ in early 1975. As a result
thite will be little overlapping of the construction forces for the two
units.

The construction schedule and peak construction force for Unit 2 is

expected to be essentially the same as for Unit 1. S$ince there is no
evidence the work force for Unit 1 has created any special burden on
local schools and other facilities and services, there are no reasons

_ to expect the work force for Unit 2 would create any problems. In a

locality geared to large influxes of seasonal visitors, the impact from

a work force averaging 750 and peak{ng at about 1400 people should b¢”
insignificant.

Diesel powered machinery esmployed during construction releases some com=
bustion products to the atmosphere creating intermittent and localized
air pollution simtlar to that produced by any large construction project.
Noise and dust should have no impact on residents of the area because
the nearest residence is over 1.5 miles away.

4.5 - Measures and Controls to Limit Adverse Effects During Construction

4.5.1 "Applicant's Coemftments =T 3 T

Construction activities assoclated with site preparation, the intake
systen, the discharge canal, the emergency cooling canal, and trans-
nission lines are efther in progress or completed for Unit 1. As these
will be shared by both units, no addftional impact is expected as a ~
result of Unit 2 construction. . - -
The following 1s a suzmary of the commitments made by the applicant to
linit adverse effects during construction of the proposed plant.

(1) To ninimize effects of constructing the discharge line for Unit 2,
the applicant plans to:
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-+ Construct a tezporary dune and use sheet piling to protect

- against vave daaage when the dune is cut. Natural plantings
will be maintained as much.as possible, and the disrupted area
behind the dune will be replanted with Australian pine as a
1ight screen to protect turtle hatchlings from misorientation
due to plant lighting (Ref. 1, p. 4.1-1);

- Replant the dune as soon as possible after excavation with dune
stabilizing plants indigenous to the area (Ref. 4, p. 3).

* Survey the beach area subject to construction activities for sea
turtle nests and relocate any present if construction takes place
on the beach during the nesting season (Ref. 1, p. 4.1-4);

* Dispose of dredge spoils at an approved onshore site (Ref. 1,
p. 4.1-4a) and

W
u

* Use sheetpiling around the area being dredged to minimize silta-
tion of the adjacent waters (Ref. 1, p. 4.1-5).

Waste water fronm site dewatering will be settled in a series of basins
to meet Florida water quality criteria prior to discharge (Ref. 1,
P 4.1-2).

Chenical releases will be neutralized prior to discharge to meet pH
standards (Ref. 1, p. 4.1-5).

Elevated plant lighting will be shutdown to the extent possible
during passage of storm fronts to minimize bird kills (Ref. 1,
P 4.1=4).

Trash will be duzped on site and cozbustibles burncd. The remain-
ing trash will be covered with clean £i11 material (Ref. 1, p. 4.1=2),

The applicant does not plan to restrict public access to arcas
between the plant and the ocean wunless consideratfons of public
safcty require exclusion (Ref. 1, p. 4.1-2).

Edible refuse will be carefully disposed of to prevent accessibility
by raccoons with resulting increased turtle predation. This will
include procedures to prevent deliberate feeding of raccoons

(Ref. 4, p. 1).

Discontinue use of the present septic system and connect to a
. municipal sewer treatment line if and when such a line ig
extended to the applicant's site (Ref. 4, p. 5).

4.5.2 Staff Evaluation

The staff has reviewed the potential effects of construction and the
applicant's mitigation plans, and finds them acceptable with the follow-
ing additional requirezents:

4=7

(1) Shielding outside 1ights installed for Unit 2 to minimize sky shine.

(2) Monitoring fish entrapment in the intake canal during the time only
the Unit 1 circulating puzps are operating. If wusually large
numbers of fishes are detected, intake flow-rate should be increased
to provide an adequate warning signal to fishes in the irmediate viciniey.

(3) Once the Unit 2 multfport discharge line is installed, heated water
from Unit 1 should be routed through one discharge line only (pre-
ferably the multiport line).

4.6 Summary of Environmental Effects of Construction

Table 4.1 contains a su=mary of the identified environmental impacts from
Unit 2 construction, their relative significance, any planned actions to
minizize thesc effects and altemative actions available should the impacts
become wmacceptable.
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5. ENVIRONMENTAL EFFECTS-OF ‘OPERATION OF
THE_PLANT AND TRANSMISSION FACILITIES

LA N
TN
i

5.1 Impacts on Land Use

Mosgt of V:he operating impacts on land use will have occurred with the,
installation and operation of Unit 1. Unit 2 is expected to have little
additional impact. -

The major area of the site changed by £111 was a modified mangrove swazp.
The introduction of £1i11 for Unit 1 provided a promontory of well-drained
soil not previously present on the island. This promontory will continue

to be used, for the construction of Unit 2, and will be fully grassed and
landscaped only after both units are completed. Peripheral areas of this
prozontory, not in the construction area will undoubtedly start to develop
new associations of herbaceous and woody plants atypical of the preexisting
swazp, Depending on the effects of these new areas and the landscaping plans
for the plant, the applicant may allow these areas to continue their natural
developzent or may choose to establish a more controlled cover.

Most aesthetic impacts also occurred with the installation of Unit 1.

These affect primarily residents along South Indian River Drive, boaters
and fishermen using Indfan River and future apartment, condominium and
hotel/motel users if and when these developments occur near the appli-
cant's site. ., The viewing distances involved, the mangrove screen around
the Indian River site boundary and approximately two-thirds of the site
left in its natural state all combine to minimize the aesthetic inpact.
However, the Unit 1 reactor and turbine buildings can be seen. With

Unit 2, this visual impact will be increased.

The three transmission circuits across Indian River are the most readily
visible feature of the plant, but no additiopal lines will be required
for Unit 2.

With Uait 1 operating, the applicant plans to permit public access to and
use of the beach and other areas of the site not within the irmediate
fenced operating srea subject to any restrictions that may evolve in the
development of Emergency and Industrial Security Plans for the plant.
Unit 2 operation should not affect these plans. Existing small dirt
roads will be used for access since there are no plans to develop the
area for any recreational purposes nor are there plans for a visitors'
center. The canals could become desirable fishing areas.

5.2 Impacts on Water Use

5.2.1 Croundwater

No fresh groundwater supplies have been found on Hutchingon Island, con-
sequently there is no direct usage of groundwaters at the plant site.

5=2

However, subsurface waters receive inflows consisting of plant waste
waters discharged to the sanitary treatment system and the settling
basins. Pollutants such as colifom bacteria, nitrates, sulfates and
other associated pollutants will be filtered and sorbed in the earth
materials. As a result, no significant contamination of adjacent waters
is expected from these sources. However, septic systems can plug up,
although this is an.infrequent occurrence with a properly maintained sys-
‘tem. The applicant-has committed to tying into municipal treatment
facilities if and when a sewer line is run down the island to the vicinity
of the plant.

5.2.2 Big Mud Creek

During normal plant operation, condenser cooling water will be drawn froa
the Atlantic Ocean. Provisions have been made to draw cooling water from
Big Mud Creek in the event the normal supply is Interrupted. This emergency
cooling system will be tested semfannually. The applicant indicates each of
the nine pneumatic plugs controlling flow will be tested individually for a
period of no more than 30 min. Each stub pipe s capable of passing about
33 cfs of cooling water, and the total volume of water drawn from Big Mud
Creek during each semfannual test is limited to 2 million gal. Because of
the relatively small flow rate and short duration of the testing, no
significant impact on the water use of Big Mud is envisioned. Furthermore,
addition of Unit 2 will not alter the test frequency or flows. Therefore,
there should be no additional impact as a result of Unit 2.

5.2.3 Atlantic Ocean «

Impacts on water use resulting from Unit 2 operation will be primarily
related to the chemical and thermal releases to the Atlantic Ocean,
Chenical releases will consist of a variety of diluted 1liquid wastes
resulting from such processes as demineralizer regeneration, corrosion
control, condenser defouling, and laboratory and cleaning operations.
Thernal releases associated with the once~through cooling system will
azount to about two—thirds of the heat generated by the reactor or about
S.4 x 107 Beu/hr.

Chenical releases to the circulating water are discussed in Section 3.6
and Table 3.5 lists the estimated average concentrations. Discharged
chealcals will exist in trace amounts and substantially below background
levels. Thus, these chemical discharges are not expected to have a
measurable fmpact on the use of the adjacent ocean waters.

Chlorine ga; will be utilfzed for biological defouling of the condenser
cooling systen. The chlorine gas will be puzped into the circulating
cooling water at a sufficient rate to provide a concentration of
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5 ppa entering the condenser, for 15 min each day. The bfocide will

be controlled so the chlorine content of the circulating water leaving
the condenser will contain a maximun free residual of 1.5 ppm. This,

in turn, will be diluted by a factor of 8 in the discharge canal when the
circulating pumps for both Units 1 and 2 are operating. The free chlo-
rine will probably be completely depleted prior to entering the ocean.
However, the possibility exists, some residual chlorine could persist in
the receiving water in the vicinity of the discharge for several hours.
An operating license condition was established for Unit 1 that concentra-
ticns of total residual chlorine be monitored at the ocean discharge to
verify the ahbsence of adverse environzental effects (Ref. 1, p. v). This
condition ghould be continued for Unit 2 operatfon. Chlorine residuals
such as monochloramine, dichloramine and trichloramine should be measured
to ensure a complecte description of the total chlorine residual.

The actual thermal plumes in the vicinity of the Unit 2 discharge will be
highly variable as a result of wave action, reversing longshore currents,
wind-driven currents and the plume interaction from the two discharge
lines. However, conservative estimates of the extent and intensity of
the thermal plumes at the ocean discharge point have been made by the
applicant (Ref. 2, pp. 5.1-31 to 5.1-37) and confirmed by the staff.
Several analytical approaches have been used to cross check the final
estimates. Results from the Koh/Fan3 and Jirka/Harlcman® models predict
maximm ocean surface temperature rises of 5.5°F and 1.5°F from the

Unit 1 Y-type and Unit 2 multiport discharge lines, respectively, with
both Units 1 and 2 operating at full capacity. This does not change the
expected temperature rise and impact froa the Unit 1 discharge line

(Ref. 1, p. 1).
The near-field temperature prediction for the Unit 2 discharge.was used
as a gource temperature for the far-field prediction. Using the ana-
lytical technique developed by Ditmars,5 the predicted temperature fields
are shown in Table 5.1 for individual and combined discharge pluzes.
Pigures 5.1 through 5.3 illustrate the spatiasl distribution of the

. combined plumes for various tidal conditions. The depth of influence of

the combined plume will vary considerably in space and time but it is not
expected to be more than 8 ft except in the icmediate vicinity of the
digcharge points. Considering the combined plumes and a maximua
southerly current, recirculation from discharge to intake points should
be o more than 5%,

TABLE 5.1
PREDICTED YSOTHERM AREAS FOR COMBINED PLUMES
FROM UNITS 1 AND 2 (REF. 2, P. 5.1-36)

Tesperature Area of Jsothem, Acres
Rigse, °F Unit No. 1 Unit No. 2 Cozhined Plumes

5.0 4.6 0 4.6
4.0 11 0 11
3.0 35 0 35
2.0 180 0 180
1.5 565 <1 565
1.0 2860 512 3372

In suwmary, with both units operating the extent of the Unit 2 discharge
thernal plumc is relatively small and the predoninant thermal regime

is the Unit 1 plusme. No measurable impact on water use is envisioned
from Unit 2 operation,

However, 1if only one¢ unit is operating, one of the two discharge lines
should be shut off (preferably the Unit 1 Y-type discharge line) or the
circulating pu=ps for the shutdown unit should be operated to maintain
full flow dilutfon. Otherwise maximum ocean surface temperatures may
reach 7.4°F ad 2°F at the Units 1 and 2 discharge points, respectively,
as deseribed in Section 3.4.4. These temperatures would exceed applicable
water quality standards and NPDES requirements. .

5.2.3.1 Themal Buildup

Because of the orfentation of the Unit 1 discharge and its proxizmity to
the Unit 2 dfscharge systenm, there ex{sts a definfte potential for a
thermal buildup in the Unit 2 plume. The temperatures in the coubined
plume will not exceed the maximum conditions estimated for the Unit 1

-plume, {.e., a maxioum surface differential of 5.5°F. The presence of - -

the Unit 1 plume could, however, increase the background ocean termpera-
ture in the vicinity of the Unit 2 discharge. As a result, the dilutfon
capacity of the multiport diffuser system would be reduced.

Consequently, there is a question as to whether the cozbined plume from
both units will meet the current NPDES surface temperature rise limit
of 1.5°F specified for areas outside the zone of mixing (i.e., the 1.5°F
isothera is limited to 400 acres by the existing NPDES permit for the
plant). However, the staff concludes this plume interaction should have
no additional izpact on marine life in the vicinity.
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FIGURE 5.1 PREDICTED SURFACE WATER TEMPERATURE RISES DURING
MAXIMUM OBSERVED SOUTHERLY CURRENTS OF 1.3 fps
(Ref. 2, p. 5.1-62 to 5.1-63)

FIGURE 5.2 PREDICTED SURFACE WATER TEMPERATURE RISES
DURING SLACK WATER (Ref. 2, p. 5.1-62 to
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FIGURE 5.3 PREDICTED SURFACE WATER TEMPERATURE
RISES
DURING MAXIMUM OBSERVED NORTHERLY CURRENT
OF 0.7 fps (Ref. 2, p. 5.1-62 to 5.1-63)
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5.3 Radiological Impact on Biota Other Than Man

5.3.1 Exposure Pathways

The pathways by which biota other than man may receive radiation doses
in the vicinity of a nuclear power station sre shown in Figure 5.4. Two
recent coxprehensive reports have been concerned with radfoactivity in
the environ=zent and these pathways.®»7 Depending on the pathway being
considered, terrestrial and aquatic organisms will receive either
approxixately the sane radiation dogses as man or somewhat greater doses.
Although no guidelines have been established for desirable linits for
radiation exposure to species other than man, it is generally agreed the
1inits established for humans are also conservative for these specles.®

5.3.2 Radiocactivity in the Environment

The quantitiea of radfonuclides expected to be discharged annually by
Units 1 and 2 in liquid and gaseous effluents have been estimated by

the staff and are given in Tables 3.3 and 3.4, respectively. The

basis for these values is discussed in Section 3.5. For the determination
of doses to blota other than man, specific calculations are done primarily
for the liquid cffluents. °

Discussion” concerning 1iquid dilutfon 1s preseated in Sectfon 5.2.3.

Doses to terrestrial animals near the plant (such as raccoons or beach
mice) due to the gaseous effluents are quite similar to those calculated
for man. For this reason, both the annual average atmospheric dilution
factors locations of interest and the dose calculations for gascous
effluents are discussed in detail in Section 5.4.

5.3.3 Dose Rate Estimates

The annual radiation doses to both aquatic and terrestrial biota including
nan were estimated on the assumption of constant concentrations of radio-
nuclides at a given point in both the water and air. Radiation dose has
both internal and external components. External components originate
from imxmersion in radioactive air and water and from exposure to radio-
active sources on surfaces, in distant volumes of air and water, in
equipnent, etc. Internal exposurcs are a result of ingesting and breath-
ing radloactivity (Pigure 5.4).

The maximm doses to marine organisms will be delivered to fish, crusta=~
cea, molluscs, and certain seaplants. This is principally a consequence
of accumulation in their structures of certain elements found in seawater.
Estizates have been made of the quantities of elements preseat in a
mumber of marine organisms relative to the quantities preseat in seawater.
Values of relative biological accumulation of a number of waterborne ele~
ments by fish, crugtacea, molluscs, and sea plants are provided in

Table 5.2. .




ST. LUCIE 2

~EFFLUENTS
P4
. uauip N
EFFLUENTS
°@°° (W
&
= &5
ﬁ(

€94

Shoreline
lrradistion

FIGURE 5.4 EXPOSURE PATHWAYS TO ORGANISMS
OTHER THAN MAN

TABLE 5.2

SALTWATER BIOACCUMULATION FACTORS?
(pCi/kg organisn per pCi/liter water)

Ele:enc( a) Fish Crustacea Molluses

hydrogen 1 1 1 1
god{iun 1 1 1 1
phosphorus 10,000 10,000 10,000. 100,000
chromiun 100 1,000 1,000 1,000
nanganese 3,000 10,000 50,000 10,000
iron 1,000 4,000 20,000 6,000
cobalt 100 10,000 300 100
nickel 500 100 100 . 100
bronine 3 10 10 100
rubidium 30 50 10 10
strontiwa 1 1 1 20
yttriuz 30 100 100 300
zirconiun 30 100 100 1,000
niobiun 100 200 200 100
molybdenun 10 100 100 100
technetium 10 100 100 1,000
rutheniuzm .3 100 100 1,000
rhodiwm 10 100 100 100
tin 3 3 3 10
antinony 1,000 1,000 1,000 10,000
telluriunm 10 10 100 1,000
fodine 20 100 100 10,000
cesium 20 50 10 10
bariun 3 3 3 100
lanthanum =30 100 100 300
ceriun 30 100 100 300
prascodynium 100 1,000 1,000 1,000
neodymiun 100 1,000 1,000 1,000
prozethiun 100 1,000 1,000 - 1,000
uranfuz 10 10 10 67
neptunium 10 10 10 6

(a) All 1‘sotopes of an element have the same chemical
behavior.

“
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The highest doses would be received by marine organiszs 1living in the
discharge canal during full power operation, Algae entrained in the
condenser cooling water would receive an external dose of sbout 1 x 10-5
mrad/hr from Unit 2 and about the same for Units 1 and 2 corbined.
Concentrations of radfonuclides in the discharge canal will stay about

the same even when Unit 2 becomes cperational, because its radfonuclide
discharge and dilution flow will be the same as Unit 1. Thus, the doses

to aquatic organiszms in the canal will be substantially the saze. Actually,
since the effluent from Unit 2 will not be recirculated as in Unit 1, a
slight decrease in concentration will take place. Fish, crustacea, molluscs,
and certain sea plants would be expected to receive doses of 10, 60, 60 and
50 mrad/yr, respectively, from the liquid effluents of both Units 1 and 2, if
they were living directly in the cooling water discharge canal during full
power operation. Most of the dose to Invertebrates is froa the external
irradiation from radfocesiun accumulated fn the bottom sediments of the
canal, No dilution has been assumed for these estimates.

A bird such as a heron, assumed to consuze 600 g/day of fish harvested
from the discharge canal, would receive an internal dose of about

10 nrad/yr from Units 1 and 2. An animal such as a raccoon, assuzed to
consume 200 g/day of crustaceans and molluscs harvested frsm the dis-
charge canal, would receive an intemal dose of about 3 arad/yr. A
waterfowl such as a duck, sssumed to consuze 100 g/day of aquatic plants
harvested from the discharge canal, would receive an internal dose of
about 30 mrad/yr. > B

Species of considerable interest are the sea turtles which nest on the
beach near the outfall. The dose received by a turtle swimning

3 months/yr in waters diluted to 1:20 that of the effluent would be

1 x 1072 mrad/yr and the dose a turtle would recelve vhile on the shore
24 hr/yr would be 8 x 10™3 nrad/yr. The internal dose received by a
turtle from consuming seafood 3 months/yr in thé’vtcinit; would be

0.3 nrad/yr.

The literature relating to radiation effects on organisns is extensive,
but very few studies have been conducted on the effects of continuous
low-level exposure to radiation from ingested radionuclides on natural
aquatic or terrestrial populations. The most recent and pertinent studies
point out that, while the existence of extremely radiosensitive biota is
possible and while increased radfosensitivity in organisms may result from
environmental interactions, no biota have yet been discovered that show-
a sensitivity to radfation exposures as low as those anticipated in the
area surrounding Units 1 and 2. The "BEIR Report” states that evidence

to date indicates no other 1living organisms are very much more radfo-
sensitive than man.10 Therefore, no detectable radiological impact is
expected in the aquatic biota or terrestrial mammals as a result of the
quantity of radionuclides to be released into the Atlantic Ocean and into
the air by Units 1 and 2.
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5.4 Radfological Impact on Man

S5.4.1 Basis for Estimates

The staff estimated the probable nuclide releases listed in Tables 3.3
and 3.4 from the plant based upon experience with comparable operating
reactors and evaluation of the radwaste systems proposed for Units 1
and 2. Estinmates were made of radiation doses to man at and beyond the
site boundary via the most significant pathways axong those given in
Figure 5.5. These calculations are based on conservative assumptions
regarding the dilutions of effluent gases and radionuclides in the
1iquid discharged, and the use by man of the plant surroundings.

= -

5.4.2 Liquid Effluents

During routine reactor operation at full power, small quantities of
radioactive nuclides will be released to the environment as ‘discussed in
Sectfon 3.5 and listed in Table 3.3. Bioaccumulation factors used for
the estimation of doses received through the consumption of marine
organisns are listed in Table 5.2. -

=

Since there are no freshwater wells on the island and the groundwater
flows in this region are from west to east, no contaminatfon of any drink-
ing water supply is considered plausible.

The staff assumes persons will have access to the discharge canal and
beaches ncar the discharge and will consume scafood harvested from these
locations. During normal operation, the radioactive liquid waste will
be diluted with condenser cooling water froms the plant. While maximm
effluent: flow rates may reach 1200 cfs/unit, the norzal flow of

1150 cfs/unit is used for this analysis. Due to the fact the discharge
18 north of the intake and prevailing coastal currents are north to
south, there will be some recirculation of diluted 1liquid effluents from
the Unit 1 outfall line. The staff estimates the average dilution of
effiuents at the intake, considering currents, winds and mixing, will be
about 4% for both units operating together. Increases in doses to
individuals and population taking into account this recirculation are
estinated to be a maxinmun of 8% for Unit 1 operating by itself and about
half this value for both Units 1 and 2 operating together. The doses
from the liquid pathway estimated in this section account for this
recirculatfon. i B -

A vative ption 1s made that marine organisms will establish

themselves in the discharge canal, although most-organisms will be killed
1f an acceptable thermal defouling procedure is devised. If an individ-
ual spends 500 hr/yr on the banks of the discharge canal to harvest
seafood living in the canal and this person consuzes 18 kg of fish, 9 kg
of crustacea and 9 kg of mollusce grown in the undiluted discharge water,
it is estimated his total-body dose from eating this seafood would be
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0.2 mrea/yr from both Units 1 and 2, Under the sase conditions the dose
to the individual's gastrointestinal (GI) tract would be 0.05 mrexz/yr,
the dose to the thyroid would be 2 nrem/yr and the dose to his skeletal
system (bone), would be 0.2 mremfyr. During his 500 hr of fishing this
individual would receive a slight dose from the direction radiation from
the sides of the canal of about 0.2 mrenfyr to his total body from the
deposited radiocesiua.

A suzary of doses resulting “from both Units 1 and 2 operating together
with a dilution flow of 2300 cfs and Unit 2 operating alone with a flow
of 1150 cfs is given in Table 5.3. Doses due to Units 1 and 2 operating
together and each operating alone are substantfally the same (sce dis-
cussfon in Section 5.3.3). For full power operatfon of both Units 1

and 2, the dose to an individual consuming 18 kg of fish, 9 kg of
crustaceans and 9 kg of molluscs harvested from the Atlantic Ocean near
the discharge, would be less than one-tenth of the above due to the
dilution in the ocean.

5.4.3 Gaseous Effluents

Most of the gaseous waste will be collected, compressed and stored in
tanks at the plant prior to release. Storage capacity is adequate for
a 25-day holdup period, permitting decay of the shorter half=life
radionuclides prior to release, The gases are filtered at the time of
release to remove partficulate matter,

The staff estimated radiation doses to persons fin the environs of the plant
froa the gaseous effluent release rates given in Table 3.4 and the one
year of scteorological data fumished by the applicant, March 1, 1971,

to February 29, 1972, (Ref. 2, p. 6-36 to 6-42). Since the plant vent is
located 184 ft above ground level and the containment building is higher
than the plant vent, atmospheric dilution was calculated assuming a

ground level reclease and a wake factor based on the height of containment
building (200 ft). The highest air suwbmersion doses will be received by
people living, working or using recreational facilitics {n the vicinity

of the plant.

5.4.3.1 Submersion Pathway

During reactor operation at full power, the highest dogse rate at the
plant -boundary is expected to be at Big Mud Creck 0.1 mile NW of the
plant wherc the annual average atmospheric dilution factor (X/Q) is

6.6 x 105 sec/m3. At this location, the total-body dose was estimated
to be 1 x 10”3 mren/hr from both Unifs 1 and 2 cocbined. The skin dose
would be somewhat higher (3 x 1073 mrea/hr) from both Units 1 and 2
combined, because of the contribution from beta radiation, The air
pathway doses from both wnits operating together will be sbout twice
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that of one unit operating alone. A boater renaining at this point for
500 hr/yr would receive a skin dose of 1 mrem/yr and a total=body

dose of 0.5 mrem/yr. Individuals using _the ocean beaches 0.6 miles NE
of the plant, where the atmospheric dilutfon factor is 6.5 x 10~ sec/n3,
would receive a total-body dose of 0.05 mrem/yr and 2 skin_dose of

0.1 aren/yr from both Units 1 and 2 cosbined for 500 hr/yr occupancy.

The closest continually occupied dwelling is across Indian River on the
nafinland 1.9 niles WSW of the plant where the atmospheric dflution factor

- 1s gbout 5.5 x 10=7 sec/m3. The total-body dose to an individual resid-
ing at this location all year would be about 0.06 mres/yr and the skin
dose would be about 0.2 mres/yr fron both Units 1 and 2- cozbined.

5.4.3.2 Inhalation Pathway

Inhalation of radiolodine results in a radiatfion dose to the thyroid.

The inhalation dose at the nearest residence (1.9 miles WSW), assuming
continuous occupancy, is estimated to be 0.12 mrem/yr to-the adult thyroid
from both Units 1 and 2. The'inhalation dose to a small child (2-gram
thyroid) would be only 20% higher than that to an adult thyroid because of
the reduced inhalatfon rate of the child. A fisherman remaining 500 hr/yr
near the shore of Big Mud Creek (0.1 mile NW of the plant) would receive
an inhalatfon dose of 0.9 mrem/yr from both Units 1 and 2 cosbined.

5.4.3.3 Terrestrial Food-Chain Pafhv;ay

Thére {s soce beef production west of the plant in an arca primarily
outside the 10-mile radius where the atmospheric dilutfon factor is of
the order of 107 sec/n3. Thercfore, the beef pathway is not a
consideration. . T

Dairy herds supplying milk to the arca are located beyond the lé-nile
radfus. The nearest private cow is 7.5 miles SSW of the plant vhere the
atmospheric dilution factor is sbout 3.4 x 108, The dose to the thyroid
of an adult drinking milk at the rate of 1 liter/day, assuming the cow
grazes 12 months/yr, is calculated to be 0.2 mrem/yr (Unit 1 plus Unit 2).
Under the same conditions, the dose to a.child's thyroid (2 grams) is
conservatively calculated to be 2 mren/yr from both Units 1 and 2

corbined. Family cows were not observed nearer than 7 miles from the plant
and little pasture land was available within 5 miles of the plant.

. Fresh leafy vegetables cultivated near the plant could be a pathway for
which airbome radiofodine could be ingested. A dose to an adult residing
at the closest house 1.9 miles WSW of the plant consuming vegetables
throughout the year was estimated. In additfon, the dose to an infant
nursing from its mother eating thesc vegetables was estimated.
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A mother nursing a small child and eating 72 kg/yr of grcen leafy vege-
tables out of such a garden at the nearest residence would get an
“estimated dose to her thyroid of 1.4 orenf/yr. Her nursing child consuming
all of her milk would obtain an estimated thyroid dose of 3.5 mren/yr. (2)
Both these doses would be derived from radiofodines released froa both
Unit 1 and Unfc 2. . )

-

°5.4.4 Direct Radiation -

5.4,4.1 Radiation from the Facility

The direct radiation from the turbine bullding and contaminated water
tanks on the site are expected to produce a small incremental dose to
an individual standing at the nearest public access closest to each
source. The sources responsible for the greatest exposure would be the
refueling water tanks of both wnits. The closest approach to these
tanks would be the highway in front of the plant (V820 ft). An
individual at this location would probably receive a dose rate of less
= than 7 x 10™* nren/hr from one particular tank. An individual remain-
ing at this location for 500 hr would receive an estimated total-body
dose of 0.3 mrem. The dose from both tanks would be almost double this
value. These doses were estimated assuming the refueling water tank
activity was a paximm i{rmediately after the refueling operation. In

. 2all probability, the actual dose derived from these tanks by an indi-

vidual would be much less.

Direct radiation from the primary water storage tanks and condensate
storage tanks would be less by at least a factor of 10, Radfation
from the turbine is expected to be negligible, since it operates
nornally with a secondary water supply which normally contains very
1ittle radioactivity (as in other pressurfzed water reactors).

5.4.4.2 Transportation of Radioactive Material

The transportation of c¢old fuel to a reactor, of irradfated fuel from a
reactor to a fuel reprocessing plant, and of-solid radioactive wastes
from a reactor to burial grounds is within the scope of the AEC report
entitled, “Environmental Survey of Transportation of Radioactive
Materials to and from Nuclear Power Plants". The environmental effects
of su_ch transportation are summarized in Table 5.4.

“5.4.5 Annual R;dlécion Dose to Population

Total radiation dose to the population residing within-50 miles of the
plant was calculated for four pathways assoclated with the liquid efflu-
ents: consumption of locally harvested seafood, swimaing, boating and
shoreline activities at the ocean beach. The radiation dose to man from

(a) This assumes that 30Z of the radiolodine intake of the mother is
transferred to her milk.
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* TABLE _S5.4

ENVIROXMENTAL IMPACT OF TRANSPORTATION OF FUEL AND WASTE TO AND
"FROM ONE LIGHT-WATER-COOLED NUCLEAR POWER REACTOR(a)

Normal Conditions of Tra,nspoz:

Environmental Impact

- . Heat, weight, and traffic density Negligible
Range of doses
Estinated to exposed Cunulative dose to
Exposed nuzber of individuals(®) exposed population
population persons (nren/yr) (zan-ren/yr)
exposed
Transportation 200 0.01 to 300 4
workers
* General public i
- Onlookers 1,100 0.003 to 1.3 3
Along route 600,000 0.0001 to 0,06

. (a)

)

Data 'supporting this table are given in the Cozmission's "Environ-
mental Survey of Transportation of Radioactive Materials To and From
Nuclear Power Plants," WASH-1238, Decesber 1972.

The Federal Radiation Council has recomzended that the radiation
doses from all sources of radiation other than natural backgrouad
and medical exposures should be limited to 5,000 mrem/yr for indi-
viduals as a result of occupational exposure and should be limited
to 500 mrem/yr for individuals in the general population., The dose
to individuals due to average natural background radiation is about
130 nren/yr.
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consuzption of produce is due almost entirely to radionuclides which con-
centrate in the green, leafy portions of the plant. Since tomatoes
account for 99% of production other than citrus in this area and the
leafy portion of the tomato plant is not usually consumed, this pathway
was not considered.

Proaa reports on Florida fish landings issued by the Department of Com-
zerce 1970,12 1971,13 and 19721% seafood landed in St. Lucfe County
averaged 1.6 x 106“1:3/)-: of fin fish, 3.8 x 103 kg/yr of crustaceans
and 9.0 x 10% kg/yr of molluscs. Since these amounts are less than
those reported eaten by the population in this region,ls the staff
assumed all this seafood 1s consumed locally. In calculating the dose
fron consuned seafood, it was further assumed 50Z of the total catch
was edible and only 20X of the harvest came from waters containing
plant effluent radionuclides diluted to 1/20 that of the concentration
in the discharge canal. The amount of contaminated water would increase
by approximately a factor of 2 with both units operating. Thus, the
10Z of seafood harvested in contaninated waters with one unit operating
would become 20Z with both operating. The decay time from the reactor
digcharge until the consumption of the seafood was taken to be 25 hr.
These calculations indicate a dose of 0.04 man-ren/yr to the population
within 50 niles of the plant because of seafood consusption (from both
Units 1 and 2 combined).

In addition, the total population within 50 miles of the plant was
assumed to spend 45,000 man-hr/yr swimzing and boating, and

30,000 man-hr/yr in shoreline activities in the ocean and on the beach
in the vicinity of the plant discharge. These recreational activities
would result in a total-body dose of about 0.03 man-rem/yr to the
approximately 450,000 persons living within 50 miles of the plant.
The total-body dose from gaseous effluents to the 450,000 persons
estinated to live within 50 niles of the plant by 1980 was calculated
to be 0.56 man-rem/yr to the total body (from both units operating).
Values of the population dose for the 1980 population at various
distances from the plant are tabulated in Table 5.5.

The cumulative population dose due to transportation of solid wastes
and irradiated fuel would be 14 man-rem/yr from both units 1 and 2.

_ Table 5.6 tabulates the doses from various pathways to the population.

5.4.6 Occupational Radiation Exposure

Based on & review of the applicant's safety analysis report, the staff
will determine that individual occupation doses can be maintained within
the linits of 10 CFR Part 20. Radiation dose limits of 10 CFR Part 20
are based on a thorough consideration of the biological risk of exposure
to lonizing radiation. Maintaining radiation doses of plant perscanel
wvithin these linits insures that the risk associated with radiation
exposure 1s pno greater than those risks normally accepted by workers in
other present day industries.
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TABLE 5.5 -

CUMULATIVE POPULATION, ANNUAL POPULATION DOSE AND AVERAGE ANNUAL DOSE
FROM GASEOUS EFFLUENTS AT SELECIED DISTANCES FROM
THE ST. LUCIE PLANT UNIIS 1 AND 2

Cumulative Cunulative Cuzulative (2) Avcrage(a)
Radius 1980 Annual Dose Annual Dose
(miles) Population (man-rem) (mrem)
1 0 0 0
2 140 0.013 0.050
3 390 0.022 0.056
4 730 0.030 6.042
h 5 ] 1,570 0.044 0.028
10 62,570 0.54 0.0086
20 104,855 0.64 0.0060 -~
0 182,015 0.72 0.0040
40 264,715 “0.76 0.0028
50 446,515 0.8 0.0018

(a) Based on calculated radionuclide releases from Units 1 and 2 operat-

ing together. Doses based on releases from Unit 2 only would be
half these values.




- TABLE 5.6

ANNUAL POPULATION DOSES FROM OPERATION OF
THE ST. LUCIE PLANT

Using inforzation cozpiled by the Atomic Energy Cozaissionl7,18 and
others}?2,20 of past experience from operating reactor plants, it is
estimated that the average collective dose to all onsite personnel at
large operating nuclear reactor plants will be approximately 450
man-rea/yr/plant.

Total Body Dose
?athway (zan-rem) Remarks

Unit 1 &2 Unic 2 Only

Alr Submersion 0.82 0.41 External dose to the nearly

450,000 people residing
within a 50-mile radius of
. the plant from the radio-
active gases released.
Ingestion of scafood 0.045 0.022 1.6 x 106 kg finfish and
9.4 x 104 kg shellfish
taken from water during
year at 1/20 discharge
- concentration

699.

Beach recreation 0.030 0.015 3 x 104 nan-hr of exposure

along beaches adjacent to
site where water s at 1/20
of discharge concentration

Transportation of

spent fuel and wastes 14 7 :
TOTAL 15 7.4

va

The total man-rem for St. Lucie will be influenced by several factors

for which definitive numerical values are not available. These factors

are expected to lead to lower doses to onsite personnel than estimated
above. Improvements to the radioactive waste effluent treatment systen

to achieve offsite population doses as low as practicable have the
potential for causing a small increase to onsite personnel doses, all other
factors remaining unchanged. However, the applicant's implementation of
Regulatory Guide 8.82] and other guidance provided through the staff review
process is expected to result in an overall reduction of total doses from
those currently experienced.

5.4.7 Bvaluaéion of Radiological Impact

Bagsed on conservative estimates, the total annual dose from all path-
ways received by the approximately 450,000 people who will be 1living
within a 50-zile radfus of the plant in 1980, but excluding doses to

the plant work force described in Section 5.4.6, would be about 0.4 man~
ren/yr from Unit 2 only. By comparison, the natural background dose to
an individual of about 0.12 rem/yr results in an annual total of about
54,000 man-ren to the same population. Therefore, normal operation of
the plant will contribute only an extremely small increzent to the
total-body radiation dose that area residents receive from natural back-
ground.

The 900 nan-rem received as occupational onsite exposure is a small
percentage of the annual total of about 54,000 man-rem delivered to
the 1980 population 1living within a 50 mfle radius of the St. Lucie
Plants.

Operation of St. Lucic will result in a minor contribution to the dose
received by the population in the plant area from natural background
radiation. The estimated radiation doses to individuals and to the
population from normal operation of the St. Lucie Plants support the
conclusion in Section 8.4 that the releases of radioactive materials in
1liquid and gaseous effluents are as low as practicable.

5.5 Nonradfological Effects on Ecological Systems

5.5.1 Terrestrial w

The overall effect on the terrestrial biota of adding an additional unit
to the site 1s expected to be insignificant.
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- lating water. Potential izmpacts include:
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Plant lighting could conceivably cause some bird sisorientation and
resulting kills during storms. However, this impact was considered minor
for Unit 1 (Ref. 1, p. v-7). The additional lighting required for Unit 2
should ‘cause no significant increase in the nuzber of kills.

Plant lighting may also cause misorientation of turtle hatchlings result-
ing in Increased mortalities. With use of lights having no direct sky
shine and the addition of tall plantings behind the dune to screen the
beach and dune arca from the lights, the izpact on turtle hatchlings

from Unit 1 operation was considered by the staff to be probably minor
(Ref. 1, p. v=7). The additional lighting for Unit 2 should not signifi-
cantly increase this impact, provided similarly shielded lights are used.

The additfonal staff for Unit 2 plus incrcased flows of water (and
possibly increased aquatic life) in the intake and discharge canals
increases the problenm of refuse control. Improper storage and disposal
of edible refuse snd/or deliberate feeding can lead to an increased
raccoon population and resulting increase in turtle predation. This
problea was considered probably minor for Unit 1. The additfonal effect
of Unit 2 will probably be insignificant 1f careful refuse control
procedures are practiced, as will be required.

Backwashings from the condenser intake screens must be disposed of in
such a way that they do not becoze food for raccoons. Special sur-
veillance of the canals is recomended, particularly if a warm water
recirculation method is developed to defoul the intake lines, until
the mount of fish kill is well established. If fish kill is comzon
and leads to carcasses on the banks where they could serve as food
for raccoons, special plans for their removal should be formulated and
izplenented. ) -

5.5.2 Aquatic

The primary effects of plant operation on the aquatic environzment will
be those resulting from physical circulation of an additional 1150 cfs
of ocean water and from thermal and chemfcal additions to this circu-

¢ Eatrapment of fishes ;.n the T!.:ntakc systen,

. Inpingenent of organisms on d:xe: traveling screens,
* Passage of small organisms through the plant,

5. Bffgcts of cheamicals on organisms passing through the plant,

Eff‘écts of heat and chemicals in the discharge plune,

Effects of the thermal plume as a blockage to fish and sea
. turtle movements,

524
« Cold shock resulting from stx-aultaneous shutdown of both units,
« Scour of the ocean bottom,
« Effects of chenical discharges, and
« Effects of testing the emergency cooling canal.
Each of these is discussed in detzil in the following sections.

5.5.2.1 Entrapument of Fishes in the Intake Systeam

7he ocean intake for the required cooling water is fully described in
Section 3.4. A velocity cap will be used at the intake to mininize
entrapzent and impingement of fishes. Its design is similar to that
eaployed by Southern California Edison Co. at their El Segundo and
Huntington Beach fossil fuel plaats. At El Segundo 272 tons of fish
were entrapped during the first year of operation wvhen no velocity cap
was used and the flow vectors enterfng the intake were vertically dowm-
ward, After installation of a velocity cap, flow characteristics were
changed to horizonmtally radial, and only 15 tons of fish were en!:rapped
in the following year. A similar cap was then designed and installed
at the Huntington Beach plant with similarly favorable results.

These velocity caps are designed to provide a relatively high flow rate
in a horizontal direction. Most fishes tend to swim against a currenmt,
even when their net movement is downstream, and are faniliar with hori-
zontal velocities. Higher velocities are also considered to frighten
the fish, causing thea to tend toward avoidance. Vertical velocities,
however, are not comzonly found naturally and a detection-response
sechanisz does not scem to exist for them in fishes. Thus, they may be
drawvn down into an intake structure and not recognize the danger until
they are trapped in it 'and confused by the velocit{es within the pipe.

Maximun design flows at El Segundo are 3.5 fps and at Huntington Beach

2 fps. Even with velocities of 0.5 fps at lluncinggon Beach (one uait
operating only) little fish entrapzent was noted. However, it 1s
possible that somo fish may seek the shadows of -the intake for protection -
vhen velocities of less than 1 fps are present, and thus be drawn into
the much higher velocity of the intake pipe. Thus, a canal monitoring
prograa is recozmended during the perdod of Unit 2 construction when only
Unit 1 is operating. If significant nunbers of fish are drawn into the
intake canal, closutre of one intake port will raise the intake velocity
and assure adequate warning to fish in the area. Alternatively, a pro-
gran of removal and return of £ish to the ocean could be considered.

The darting speed of a fish (that which can be used only in single bursts)
i3 generally considered to be 10 body lengths per sccond, while the sus-
tained speed (that vhich can be sustained for a matter of several minutes)
is 0.5 to 0.7 of the darting speed. Thus, fish of average shape (2 in.
or more long) would be expected to be gble to sustain at least a 1 fps
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swiraing speed and could escape froa the edge of the velocit:

Yy c¢ap. Even
szaller figshes could escape 1f the danger were detected at a gx'egter
distance from the cap, as the velocity decreases roughly as the square
of the distance from the center of the cap. Since velocity decreases

quickly moving away from the ca a sin d
fioh ayay focs ava danger.23'2'°p, gle dart might also carry a smaller

The ocean waters off Hutchinson Island do not appear to be a sui
nursery ground; large nuzbers of Juvenile ﬁshe:paxe not expcct:c:;a ble
and have not been found. The applicant has reported large numbers of
engraulids in beach seine hauls, but these are generally confined to the
shore zone and the adults are large enough to escape the 1 fps velocity.
Adult Spanish mackerel and bluefish may be in the vicinity of the intste
::;u:;::c, but they should be capable of escaping the velocities at the

Should fishes enter the velocity cap and the intake pipeline, th
velocities in the Pipeline will prevent their escapepagd the;' Hl;l be
catrapped in the intake canal where they, will remain until they are
izpinged on the intake screens, die, or are otherwise removed. With an
adequate velocity at the intake structure, their numbers are expected to
be small, and the effect of entrapment should be minor. A oonitoring
progran will be requized to determine the actual nuzbers of fishes
entrapped. 1f fish entrapment is significant during single unit opera-
tion, several remedies are available including their removal and return
to the ocean or blocking one of the intake lines to increase the velocity
at the cap vhen only one unit is operating.

5.5.2.2 Impingement of Organisms on the Intake Screens

A puzphouse with a trash rack and traveling screens will be located at
the end of the intake canal where the cooling water enters the plant.

The traveling screen will be 3/8 in. mesh to prevent organisms and debris
larger than the mesh size froa passing into the plant. The screens will
be automatically washed when they are sufficiently clogged to cause a
drop in head pressure at the puzps. The washings are sluiced to a trash
pit vhere they are collected for disposal (Ref. 2, p. 3.4-2).

Inpingement losses are expected to be of minor significance because

1) the velocity caps at the ocean intske are expected to minimize the
nunbers of fishes entering the intake systen, and 2) few large inver-
tebrates such as crabs have been reported in the offshore waters near
the intake and, as the intake is raised above the bottom, few of these
are cxpected to enter the canal system,

5.5.2.3 Passage of Organisms Through the Plant

Phytoplankters, zooplankters, and £ish eggs and larvae small enough to
pass through the 3/8 in. intake screens will be subject to passage

through the plant condenser system. They will experience physical effects
of pumping and passage through piping systems as well as thermal and
chemical effects before being discharged to the canal system. Thermal
and chemical effects will continue during transport through the canal and
discharge pipline and for some time after discharge to the ocean. Mosat

of these organisms will be killed as a result.

The applicant's monitoring program has indicated an average of 262,000
phytoplankton cells/m® with a maximum of 1.09 million cells/n® at the
sazpling location nearest the intake. The majority of these are diatoms.
This represents some 800 billion cells/day average (3 trillion cells/day
maximun) passing through Unit 2. The applicant calculates this represents
about 3,500 grams of phytoplankton/day (Ref. 2, p. 5.1-28). Since the
intake is in the open ocean, this represents only a small portion of the
phytoplankters passing the site. In addition, phytoplankters have a high
reproduction rate and the loss will be replaced naturally within a short
tize. The dead phytoplankters will not be lost to the food web but will
be returned in the discharge water, thereby minimizing the effect of
their loss on organisms at higher trophic levels. Even assuning complete
mortality, their passage through the plant is expected to be of insignifi-
cant impact.

Total zooplankton collected at the station nearest the intake numbered

an average of 147,000/m®. This would represent passage of about 4 billion
organisns/day. About 70% of these are copepods, representing a weight

of 4 million grams/day (Ref. 2, p. 5.1-29, Table 5.1-7). Like the
phytoplankters, these represent only a small part of the total number

of zooplankters passing the plant during a 24-hr period, and they will
not be entirely lost to the food web. Thus, the impact of entrainment

of zooplankters will be minor and is not likely to have a measurable
effect on the ecosystem of the ocean waters adjacent to Hutchinson Island.

Figh eggs and larvac will also be subject to passage end will include
some 20 million/day (Ref. 2, Table 5.1-7). While these have not been
identified, the waters off Hutchinson Island are not thought to be
important spawning or nursery areas for species of cormercial importance.
Thus, these are expected to represent a general population rather than

a local one and, therefore, would be only a szall fraction of the numbers
passing the area. No measurable effect is expected on the local oceanic
ecosysten from their passage through the plant.
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5.5.2.4 Effects of Chenmicals on Orginises Passing Through the Plant

Chenical discharges from Unit 2 are described in Section 3.6. Most of
these will not result in a significant increase in normal seawater con=
centratiocns beyond natural fluctuitions and, therefore, will not have
a significant impact. Exceptions are chlorine used for defouling for
15 nin/day in each of two sections of the condensers, cyclohexylanmine
::oa s;ean geger:::riblwdm, and copper resulting from condenser tube
rrosion. addition, dichromate
(Rt 2 Section s s night be accidentally rel:eased
Chlorine will be diluted by a factor of 8 (or 4 1if only the Unit 2
circulating pumps are operating) and simultaneous chlorination of both
uwits will not take place. Thus, the free chlorine concentrations
entering the discharge canal will be diluted to about 0.19 ppn, and this
concentration will be further reduced by the chlorine demand oE diluting
seawater resulting in the formation of chloramfnes. While 1little informa-
tion is available conceming free chlorine toxicity in seawater, it is
highly toxic to freshwater organisms at levels of 0.1 ppm.25 Lower levels
greatly reduce marine phytoplankton productivity.26 Thus, it is expected
to contribute to a'portion of the mortalities assoclated with passage of
organisms through the plant; however, no effects are expected at the
oceam discharge due to the rapid dilution. A monitoring progran is
planned to confirm that total resfdual chlorfne at the discharge remains
belwbicvelet:h hamftfx: :olnarine 1ife. 1If chlorine is determined to be
a problem, the staff will require remedial
cleaning systems) to be takc:x. Peasures (such as mechantcal

Cyclohexylamines used in the stean systea will be released at less
th
part per billion levels while their toxicity is low at concentratlonsm

of parts per million, Thus, no significant effe
their use. ’ & ct is expected from

Copper at a few parts per billion is reported to retard grow
phytoplankton and 1s toxic at 50 ppb and 20°C to marine glatou:mo:n:a“ne
denoflagellates. Thermal increments increase copper toxicity.25 Cor- -
rosion of condenser tubes and resulting estimated copper relezses of
about 6 ppb may therefore, also contribute to mortalities due to
passage through the cooling systea.

5.5.2.5 Effects on Organisms in the Digscharge Plume

During discharge of the wam water, piaxﬁctonic organisms in the o

will be mixed in varying proportions into the disgharge pluzse andc:::
thernal and chemdcal content. As the pPluze nixes with achfent ocean
water, both the incremental tecperature and the concentrations of
chenicals will rapidly decrease, While chlorine residuals will 1ikely
not be measurable, the combined effects of heat and chexdcal forms may
have some detrimental effect on phytoplankters entrained into the plwe;
however, as the exposure time will be short and the concentrations wul.
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be decreasing, mortalities to plankters should notresult in a measur=- -
able change in the populations of organisms in the local ecosysten.
Sublethal effects might be expected, but the degree of reduced pro-
ductivity should be insignificant to the local ecosystems.

5.5.2.6 Effects of the Discharge Plume on Fighes and Turtles

The thermal pluxme, described in Scction 5.2, is primarily associated
with Unit 1. Because of the design of the multiport discharge line for
Unit 2, the maximum ocean surface tesperature from Unit 2 is expected to
be no more than 1.5°F. Unit 2 operation should increase the area of

the 1°F isothern from 2860 acres (with only Unit 1 operating) to 3372
acres (with both Units 1 and 2 operating). Thus, the overall additional
impact of the Unit 2 thermal plume is expected to be insignificant.

The location of the thermal plume precludes interaction with the near-
shore fishes found in the surf zone during most times. Thus, there
should be no effect on mullet. or engraulids found very near shore.

A rigorous survey designed to identify fishes in the potential pluze
zone has not been conducted; however, the ocean bottom does not include
out-croppings or grasses conducive to nursery or spawning grounds and
it 18 unlikely that a significant nuzber of fishes breed near the coast
in the vicinity of the discharge. In fact, plankton studies have 1indi-
cated few fish eggs or larvae off Hutchinson Island.

King mackerel are primarily caught several miles offshore and the majority
of then will, therefore, not be likely to encounter the plume. However,
Span{sh wmackerel and bluefish are found about a mile offshore and the
coxbined plumes of Units 1 and 2 may intercept a portion of their range.
Since this area is not a spawning or nursery ground for any known species,
thermal effects on £ishes should be primarily limited to adult Spanish
mackerel and bluefish. Bluefish demonstrate signs of thermal stress at
temperatures of 30°C (86°F).27 Ambient water temperatures are generally
lower than 76°F from mid-November to mid-May, while bluefish are present
only in-the winter and migrate northward between February and April..
Thus, even a 10°F increase in parts of the plume should have no signifi-
cant effect on bluefish. ) .

Spanish mackerel are also preseat only during the winter and, thus,
should be similarly unaffected.

In general, fishes are capable of detecting thermal gradients in both

the vertical and horizontal direction and will avofd lethal temperatures.2?
The pluze is not expected to represent a block to migration as fishes can
travel around or beneath it. However, it may be an attractant for fishes
preferring its warmer waters. As the cozbined plume from Units 1 and 2
will pass over the intake structure, fishes attracted to it may have an
increased likelihood of entrapment in the intake system, The Unit 2 plume
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will not significantly increase the predicted effect of the Unit 1 discharge
at the {ntake area. Thus, the thermal plume is not expected-to have a
significant impact on fishes or their nigration.

The major potential for interaction is with the sea turtle populations
vhich frequent Hutchinson Island., Little data are available oz the
thermal tolerances of the sea turtle, particularly with respect to
sublethal responses during mating, nest site selection, and hatchling
nigration. Green turtles mate within 1 mile of shore,ia putting then
potentially in the plume zone during the complex behavioral period of
mating. Female green turtles are highly selective in choosing nesting
sites, a procedure apparently involving several sensoxy px'ocesses.28
Thernal effects on these processes could disrupt their breeding pattern
as well as that of the loggerhead turtle if they behave similarly.

Turtle hatchlings are known to respond to increased temperatures by
slowing activity. The mechanisir'prévents them from digging out of their
sand-nests during hot daylight hours when they would be vulnerable to
desiceation and predation while travellng down the beach to the water
line. It has been postulated the response continues for a time after
the young turtles emerge and water temperature could play a yole in
determnining the degree of swimming activity. Should they cease swim~
ning when they encounter the therzmal plume, they would be carried by

the currents and perhaps be susceptible to increased predar.ion.29

The combined thermal plume from Units 1 and 2 could, therefore, have a
significant effect on sea turtles, the degree of which cannot be accurately
deternined at this time. However, greea turtle nesting has not been
observed immediately adjacent to the plant and the staff believes the
probable impact on other sea turtles is an acceptable one, particularly
when balanced against the benefits to turtles of maintaining a large
portion of the sfite adjacent to the ocean in its present condition. The
staff requirved special studies of thermal effects on sea turtles as a
condition of Unit 1 operation (Ref. 1, p. v). Furthermore, the staff
believes the increased thermal plume area resulting from Unit 2 opera-
tion should have no significant additional impact.

5.5.2.7 Cold Shock

The cozbined thermal plume from Units 1 and 2 may warm the waters off
Hutchinson Island and on Pierce Shoal and make theam more attractive to

the tropical coxmunities found only a short distance south of the plant
site. Should such tropical forms be established in the outfall zone, an
unlikely simultaneous shutdown of both units or change in current direc-
tion could conceivably result in a cold kill. However, the staff believes
a more probable result would be the movement of such fish to a more
southerly and suitable area.
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5.5.2.8 Scour of the Ocean Bottom

The ports of the planned diffuser will be 7 £t above the ocean bottoa
and 1-1/2 ft in diaceter. They will be directed horizontally and the
plume should not impinge on the ocean bottom; thus, no scouring is
expected. -

5.5.2.9 Effects of Testing the Bmergency Cooling Canal

The applicant proposes that every 6 months the esergency cooling systen
will be tested resulting in approximately 2 million gal of water from
Big Mud Creek entering the plant intake canal. Organisms present will
pass through the plant and are expected to experience high mortality
rates. However, this volume of water is only about ope-third of the
suall tidal prism of Big Mud. Since this 1s a small part of the vc?hme
of Big Mud and only takes place twice a year, the staff Judges the-impact
to be minimal and acceptable. Furthermore, this impact 1is associated
only with Unit 1. No additional testing will be required as a result of
Unit 2 operation.

5.6 Effects on Corxzunity

-

Operation of Unit 2 will require about 25 additional employees. This
should result in a total corzunity ezployment increase of 50 persons
{n the area because of an estimated increase of one service employee
for each additional manufacturing employee. About 40 additrional
residences would be needed to house these persons because, on the
average, about 1.25 persons/household are employed.

This small increase in total employment should have an insignificant
effect on the surrounding cozmunities. These persons are expected to
reside primarily near the cities of Stuart and Fort Pierce, which are
currently handling the Unit 1 conmstruction force without significant
problens.

The diesel generators supplying emergency power to the plant will be
tested about semi-monthly for approximately one hour. Because of the
infrequent operation, the Jimited combustion products involved, and the
distance from gurrounding comzunities, air pollution effects should be
insignificant. See Table 3.6 for estizated emissions from diesel
generators.

5.7 Summary of Environmental Effects of Operation

ble 5.7 contains a summary of the {dentified environmental impacts
'gon the combined operation of Units 1 and 2 and incremental effects of
Unit 2 operation, their relative gignificance, any planned actions to
nmininmize these cffects and alternative actions available should the
impacts become unacceptable.
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TABLE 5.7
SUMMARY OF ENVIRONMENTAL IMPACTS DUE TO OPERATION
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6. ENVIRONMENTAL MEASUREMENTS AND MONITORING PROGRAMS

6.1 Preoperational Programs

6.1.1 Terrestrial

Preoperational and operational surveillance of terrestrial 1life for radio-
logical effects should include native species vwhich derive their food from
the immediate site. Such samples will serve as an independent indicatot
of possible unsuspected local contamination. Because of their abundance,
oznivorous diet and relatively long life, the raccoon appears to be an
appropriate animal to monitor. Two should be taken from as near the

plant as possible each year and analyzed for their alpha, gazma and beta
radionuclide contents. Similar analyses should be made of a native
rodent, preferably the marsh rabbit.

The swasp area bounded by the intake and discharge canals east of State
Road AIA will be supplied by water from the intake canal (Ref. 1,

p. 4.1-4). Since some recycling of cooling water from the discharge will
occur, this region should be monitored. Samples of mud from the vicinity
of the inflow to the swamp should be monitored prior to operation of
either unit as well as periodfcally following start up. These samples
should be taken annually unless there is evidence of radionuclide buildup,
in which case a new protocol of sampling should be initiated.

6.1.2 Aguatic

Since April 1971, the Florida Department of Natural Resources has
conducted a comprehensive study of the oceanic ecosystems off Hutchinson
Island under the applicant’s sponsorship. Five offshore stations located
adjacent to the plant site and three beach stations are sampled regularly.
At each of the offshore stations a surface and bottoa water sample is
taken monthly and analyzed for suspended inorganic particulate matter,
chlorphyll a, phaecopigments and, since February 1972, orthophosphate,
nitrate, nitrite, ammonia and silicate. At the same time temperature.
dissolved oxygen and salinity are determined and surface currents are
seasured. Sediment-size analysis is performed semiannually on samples
fron each of the five stations. 'Blological sazmpling which began in
Septezmber 1971 includes plankton samples taken bimonthly until September
1972 and monthly since that time. Phytoplankton and zooplankton are
identified and counted. Benthic samples are taken every second month

at each station with°a Shipek grab sampler. Organisms present are identi-
fied and counted. A 15-minute balloon trawl is also made each month at
each of the stations for invertebrates and fishes. The beach stations
are sacpled with a 50-ft beach.seine net to determine fish populations

in the shore zone (Ref. 1, Section 6.1.1).
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The continuation of preoperational monitoring through plant startup
(planned in 1979) will provide an extensive data base against which
effects of plant operation may be measured. This program should include
careful monitoring of fish entraimment in the cooling canals with only
Unit 1 operating to deteraine £f the intake velocity should be increased
from 0.5 fps to 1 fps as a better warning signal to fishes to avoid the
intake structures.

Also, an adequate progran to identify fish populations has not been con-
ducted. At present a monthly otter trawl is made at each offshore station.
Adult fishes have not been obtained in balloon trawls in significant
nuzbers, although their presence is suspected based on sport and
cozmercial catches. The applicant should investigate the use of other
sampling techniques such as a variable mesh size gill net or a baited

1line to determine populations of fishes in the proposed intake and
discharge areas. In additfon, the applicant should attezpt to identify
and more extensively enumerate fish eggs and larvae.

The applicant also needs to develop an improved progranm to syathesize
and analyze the data collected to note trends and identify seasonal or
yearly variations sufficlently to determine whether plant operation pro-
duces fluctuations beyond those expected without the plant.

6.1.3 Meteorological

Since March 1971 the “applicant has provided an onsite meteorological
monitoring program. This program includes continuous monitoring of wind
speed and direction, temperature at three recording levels, precipitation,
barometric pressure and dew point texperature.

Tezperature and wind data sensors are located on a guyed 200-ft steel
frame tower located approximately 2400 ft northeast of Unit 1. The
tower 1s situated in a relatively flat area densely covered by mangrove
trees from 6 to 8 £t high. B

The onsite monitoring system consists of the following equipzent (Ref. 1,
p. 6.1-4):

- * Wind sensors — six bladed aecrovanes are located at the 50- and
190-ft levecls of the tower. The starting spced of the direc-
tional vane and the anemometer blades are equal to or less than
3.0 =ph and 1.5 oph, respectively.

* Temperature sensors = platinum resistance thermometers are
installed 4n Clizet aspirated radiation shields at the 33-, 110-,
and 200-ft levels with an overall sensor accuracy of 0.2°F.

* Rain gauge - a standard ESSA type weighing rain gauge is
installed at ground level at the site near the tower.
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* Dew point temperaturc - a lithium chloride dew cell with an
accuracy of 20.5°F between 10 and 90X relative hunmidity is
installed at the 10-ft level of the tower.

* Baropetric pressure - & Belfort microbarograph is located at
the base of the tower to provide a continuous record of atmo-
spheric pressure.

All data obtained by this system are recorded continuously on strip
charts so that mean hourly values can be obtained. Hourly data are then
suznarized on a monthly and annual basis.

A rigorous data reliability program has been established to ensure quality
meteorological data is obtained (Ref. 1, pp. 6.2-8a to 6.2-8¢).

6.1.3.1 Air Quality

Alr quality measurexments in the region in which the site is included are
the responsibility of the Florida State Department of Pollution Control,
Southeast Region, Fort Lauderdale, Florida. High volume samplers are
used to determine particulate concentrations for 24~hr periods at four
statfons within 35 miles of the site. These samples are taken at one of
the four locations about twice ecach month, varying the locations froa
month~to-month. The closest station is at Fort Plerce, a distance of

9 miles NNW of the site. At this station chemical pollutants are also
measured once every three months.

6.1.4 Preoperational Radiological Survefllance Progranm

The applicant initiated an environmental radiological monitoring progran
in January 1971 to determine preoperational background levels of radio-
activity around the site (see Figure 6.1). This prograan is susmarized in
Tables 6.1 and 6.2. The progran was established under a grant-support
arrangenent between the applicant and the Department of Health and
Rehabilitative Services of the State of Florida. The progran was
developed by the same personnel and is similar to the operational radia-
tion monitoring progranm in ‘effect at the applicant's Turkey Point Nuclear
Station. The onsite portion of the progranm is conducted by the applicant.
State-collected samples are processed at the Orlando Regional Laboratory.
Reports from the Division of Health are compfled quarterly and published
as public information in the division's annual reports. The staff consid-
ers the preoperational monitoring progranm as presented in Table 6.1 to

be adequate to deternine the radiological characteristics of the area

so that trends which night develop in the operating phase may be differ—
entiated from normal background radiation.
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TABLE 6.1

¥
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PREOPERATIONAL AND OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

CRITERIA AND SAMPLING LOCATIONS'®)

COLLECTION FREQUENGY® ANALYS IS /COUNTING

L AR

L1 PARTICULATEAND 100INE  GOMPARISON ONSITE VERSUS OFFSITE AND REFERENCE LOCATIONS
3L0CATIONS QUFITE, MOKTH, LT, AND SOUTRASTOF T PUAT
HIL K, K
6LOCATIONS OFFSITEWITHIN A RADIUS OF 10 MILES OF PLANT
O, K9, HIO H12 KX, MY

COMPARISON OF ONSITE VERSUS OFFSITE AND REFERENCE LOCATIONS
I LOCATIONS (N%Ilt. NORTH, EAST, AND SOUTHEAST OF THE PLANT
H34 KM, K3

6 LOCATIONS OFFSITEWITHIN A RADIUS OF 10 MILES OF PUANT

HOS HOP, H10, HIZL HX HR

COMPARISON OF ONS1TE VERSUS OFFSITE REFERENCE LOCATIONS
1 LOCATION ONSITE, SITE METEOROLOGICAL TONIR, H M4

1.2 O1RECT RADIATION

L3 PRECIPITATION®

ILOCATIONS OFFSITEHOS, H 10, H32
2 WATER
1 SURFACE WATER Y
ZLUDISCHARGECANAL  1LOCATION, EASTOF ALK, 35
1 LOCATION, WEST OF AIA, H 36

212 0C0AN SLOCATIONS, H15, H1& HY, K18 HIY
213 INTAKE CANAL LLOCATION, 37, EAST OF AL AT BEGINNING OF OPEN CANAL
214 ESTUARINE 1LOCATION, 816 MUD CRED, H1Y
2L RIVIRURESHWATIR)  1LOCATION, ST, WCIERIVIRATUS 1, H2Y

218 INUAND (FRESHWATER) 1 LOCATION, WALTON ROAD AND MARSH, R I
1 LOCATION, WEATHIRBEE ROAD AND MARSH, H 23

TABLE 6.1 (Continued)

CRITERIA AND SAMPLING LOCATIONS® *

WERKLY

MONTHLY

GROSS BETA o
GAMMA SPECTRAL ANALYSIS

OF MONTHLY COMPOSIT IF
INDIATED g,Y HICH BEIA

ACTIVE
RADIOACTIVE 10DINE
DETERMINE DIRECT

RADIATION EXPOSURE BY
TLD READOUT (MEAN OF
210

MONTIRY GROSS BETA
CAMMA SPECTRAL ARALYS1SD
RTINS

MONTHLY

GAWVA SPECTRAL ANALYSIS
RITIVM

$t-89 ANO 90

CUARTERLY

CAMMA SPECTRAL ANALYSIS
UM

R
$r-89 ANO SOUIF DETECTED

QUARTERLY

IN DISCHARGE CANAL

GAMMA SPECTRAL ANALYS1S

TRITILM
- $1-89 AND 90 (IF DETECTED

OQUARTERLY

IN DISCHARGE CANAL

CAMMA SPECTRAL ANALYSES
TRITILM

Se-89 ANO SO LIF DETECTED

QUARTERLY

IN DISCHARGE CANAL

GROSS BETA

TRITILM

SEMI-ANNUALLY

CROSS BETA

TRITIVM

CORLECTION FREQUENCY™ ANALYSISICOUNTING

2 WATER (CONT'D)

2.2 GROUND WATER (WELS) LLOCATION, RESIDENCE, 7609 INDIAN RIVER DRIVE, KX

23 POTABLEWATIRONELS) 1 LOGATION, CITY OF FT, PIERCE, DRINKING WATER SUPPLY, K11
1LOCATION, CITY OF STUART, CRINKING WATER SUPPLY, H12
LOCATION, PORT ST, WCIE DRINKING WATER SUPPLY, H 31

"

3. BOTTOM SEDIMENT

31 DISCHARGE CANAL © "1LOCATION, EAST OF ALA, H 35

1 LOCATION, WEST OF ALA, H34

32 OCAN - 1LOCATION, MOUTH OF OISCHARGE STRUCTURE, K13
1 LOCATION, OFFSHORE, 1 MILE NORTH OF DISCHARGE, H 16
1 LOCATION, OFFSHORE, 1 MILE SOUTH OF DISCHARGE, H1?
33 SEACH(SAND) 1 LOCATION, PLANTOM SEACH, OPPOSITE DISCHARGE, H 3¢
| Y LOCATION, EAST OF BUINK CREEX, % MILE NORTH OF
DISCRARGE, H16
. 1LOCATION, NEAR INTAKE, lMILESGJTHOFDlSOl'ARGL HY
34 ESTUARINE 1LOCATION, 816 MUD CREX, H13
& AQUATIC 810TA
&1 CRUSTACEA '
LOBSTER OR CRAS , 410CATIONS, H17, H18, Ha HQ
R SHALWP
1ULOCATION, DISCHARGE CANAL, WEST OF AIA, H 36
|
42 FISH
421 CARNIVORES & LOCATIONS, H1T, H18 H20, HQY
(MANGROVE SNAPPER)
422 HIRBIVORS SLOCATIONS, H17, H18, H HAY
wuem

. TLOCATION, DISCHARGE CANAL WEST OF ALA, H 36

SOMI-ANWALY

+ QUARTERLY

QUARTERLY

SEMI-ANWALLY

CUARTERLY

SEMI-ANNUALLY

SEMI-ANNUALLY

QUARTERLY

SEMI-ANNUALLY
SEME-ANNUALLY

QUARTERLY

GROSS BETA
TRITILM

GAMMA SPECTRAL ANALYS1S
GROSS BETA
TRITILM

GAMMA SPECTRAL ANALYSIES
$1-89 AND 90 .
GAMMA SPECTRAL ANALYSIS
Sr-39 AND 90 {IF DEVECTED
IN DISCHARGE CANAL
SEOIMEND)

GAMMA SPECTRAL ANALYSIS
$-29 ARD S0 (IF OETECTED
IN O1SCHARGE CANAL
SEDIMENT)

CAMMA SPECTRAL ANALYSIS
$1-89 AND 90 [IF OETECTED
N DISCHARGE CANAL
SEDINEND

GAMMA SPECTRAL ANALYSIS
Se-39 AND 90
GAMAA SPECTRAL ARALYSIS
SE-8 AND 0

GAWVA SPECTRAL ANMYSIS
$1-89 AND 90
GAMMA SPECTRAL ANALYSLS
$1-39 AND 90
CAMMA SPECTRALANALYSIS
Se-33 AND 90

$-9

9=9
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(Ref. 1, Section 6)
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6.2 Operational Programs

6-10 .

-

6.2.3 Meteorological

6.2.1 Ifilﬁiﬁiiél - The meteorological operational program will be basically a continuation
of the preoperational program except that the data acquisition systen

Honitoring for the purpose of detecting changes to plants and animals
caused by the presence of the power generating plants is not practical
since their presence is not the only change occurring in the vicinity
of Hutchinson Xsland. Clearly the presence of the plant has an effect
on the biota due to the fncreased level of human activity in the area

as well as from the direct occupancy of land formerly the home of native
plants and aninmals.

will be installed in the plant control room. Meteorological data col-
lected will be suzmarized and reported in the format and time period
cozpatible with these then existing governzental regulatioms.

6.2.4 Operational Radiological Surveillance Program

The applicant states the proposed operational monitoring progranm will be

an extension of the preoperational program with modifications as indicated

However, increased human activity also derives from newly built trailer
parks, motels, and other developments occurring in the area. It is not
feasible to differentiate effects on the biota which derive from the
plant as cowpared with those arising from other sources. It is much

more important to assure careful operation to mininize impacts through Q)
control of lighting, control of edible refuse, and minimizing plint =
related activities in the unoccupied portions of the site which sur- @)
round the plant.

However, the preoperational monitoring prograzs described in Section 6.1.1 3
should be continued after operation. Also, surveys of turtle nesting and

nest predation should be continued. In the event monitoring shows a - (%)
significant change in turtle nesting or in frequency of nest predation -

by raccoons, plant practices should be reevaluated to determine whether (5
changes in operating methods would be beneficial.

6.2.2 Aguatic ()

The applicant has not yet proposed an operational monitoring program for
either Unit 1 or 2. The program for Unft 1 will have to be developed (as
Technical Specifications) by the applicant and approved by the AEC before
an operating license is granted. During the intervening time period
collection of baseline data will continue, with alterations.in the tech~ 6.3
niques and frequencies of sazpling expected to result from review of the
data. The operational monitoring programs should be similar to the pre-
operational studlef and will be required to be comprehensive.

As part of the operational program for Unit 1, the applicant is required
to monitor concentrations of total residual chlorine at the ocean dis-
charge (Ref. 2, p. v). The aquatic biological monitoring program is to
be extended also to fully assess the effects of plant operation on the
ocean eanvironment and, specifically, is to include sampling the cooling
canals to determine entrainment and iumpingement effects. Furthermore, a
study of therzal pluze effects on turtle nesting and hatching activities
is required (Ref. 2, p. v). These programs will be continued for

Unit 2 operation.

“ by use of the preoperational progran and experience in monitoring at the
Turkey Point Station. In addition the staff recommends that the applicant
consider the following modifications to its operational prograzm:

Analyze for Sr-90 in air particulates.

Sawple benthos, plankton and other aqﬁacic vegetation in the discharge
canal and perform ga=zma-scan and H~3 and Sr-90 analyses.

Sazple some terrestrial animals and water fowl in reglon around site.
Sample forage at closest cow pasture.

Make census of food producing farm aninals within five mfles of the
plant at least once a year. -

Sample food products grown near the plant such as leafy vegetables,
eggs, milk, meat when available.

The operational surveillance program will be detailed more fully in the
Environzental Technical Specifications for the operating license.

Related Environmental Programs and Studies

-~ No monitoring programs are being conducted other than those previoﬁsly
discussed. ' o -
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7. ENVIRONMENTAL EFFECTS OF ACCIDENTS

7.1 Postulated Plant Accidents Involving Radioactive Materials

A high degree of protection against the occurrence of postulated accidents

in Unit 2 is provided through correct design, manufacture, and operation,

and the quality assurance program used to establish the necessary high integ=-
rity of the reactor system, as will be considered in the Commission's safety
evaluation. Deviations that may occur are handled by protective systeazs to
place and hold the plant’in a safe condition. Notwithstanding this, the
conservative postulate is made that serious accideants might occur, even
though they may be extremely unlikely; and engineered safety features are
installed to mitigate the consequences of those postulated eveants which are
Judged credible. .
The probability of occurrence of accidents and the spectrum of their con=~
sequences to be considered from an environmental effects standpoint have |
been analyzed using best cstimates of probabilities and realistic fission
product release and transport assumptions. For site evaluatfon in the Conm-
nission's safety review, extremely rvative a ptions are used for

the purpose of comparing calculated doses resulting from a hypothetical
release of fission products from the fuel against the 10 CFR Part 100 siting
guidelines. Realistically computed doses that would be received by the
population and environment from the accidents which are postulated would be
significantly less than those to be presented In the safety evaluation.

The Coznissfon issued guidance to applicants on September 1, 1971, requir-
ing the consideration of a spectrun of accidents with assumptions as real-
istic as the state of knowledge permits. The applicant’s response was
contained In the St. Lucie Plant, Unit No, 2, Environmental Report, dated
August 31, 1973,

The applicant's report has been evaluated, using the standard accident
assumptions and guidance 1 d as a proposed amendment. to Appendix D of
10 CFR Part 50 by the Commissfion on December 1, 1971. Nine classes of
postulated accidents and occurrences ranging in severity from trivial to
very serious were Identiffed by the Commission. In general, accidents in
the high potential consequence end of the spectrun have a low occurrence
rate. The examples selected by the applicant for these cases are shown in
Table 7.1, The examples sclected are T bly homogeneous in terms of
probability within each class.

Comnisgion estimates of the dose which might be reccived by an assumed
individual standing at the site boundary in the downwind direction, using
the assumptions In the proposed Annex to Appendix D, are preseanted in
Table 7.2. Estimates of the integrated exposure that might be deliver 4
to the population within 50 miles of the site are also presented in
Table 7.2. The man-rem estimate was based on the projected population
within 50 miles of the site for the year 2000.
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Class

72

APC Description

TABLE 7.1

_ ¥ CLASSIPICATION OF POSTULATED ACCIDENTS AND OCCURRENCES

Applicant's Examples

R B

2.

3.

5.

6.

7.

9.

-

Trivial incidents

Small releases outside
containzent

Radioactive waste systex
failure

Fission products to pri-

_ mary systea (BWR)

Fission products to pri-
pary and secondary
systens_(PWR)

Refucling accident

Spent fuel handling
accident

Accident initiation eveats
considered in design-basis
evaluation in the Safety
Analysis Report

Hypothetical sequence of

- failures more severe than

Class 8.

Small continuous leaks.

.

Crack in CVCS piping.

Equipment leakage or wmalfunction,
waste gas decay tank failure,
failure of 1iquid waste holdup tank.

B

Not applicable.

Fuel cladding defects and steax
generator leakage. Stean generator
tube rupture.

Fuel bundle drop inside containzent.
Fuel bundle drop outside containzent.
Spent fuel transportation accident
on site.

Loss-of-coolant accident. Control
elezent assembly ejection accident.
Steam line rupture accident.

Not considered.

-
= "

(a)

®)
(c)

.a direct and an inhalatfon dose.
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TABLE 7.2

SUMMARY OF RADIOLOGICAL CONSEQUENCES
OF POSTULATED ACCIDENTS(2

Estimated Fraction Estimated Dose
of 10 CFR Part 20 to Population in
1linit at site 50-nile radius

Class Event boundary (b) (nan-ren)

1.0 Trivial Incidents (c) ' (c)

2.0 Small releases outside (c) (c)

containnent

3.0 Radwaste Systeam failures

3.1 Equipment leakage or mal- 0.016 2.3
function .

3.2 Release of waste gas 0.062 9
storage tank contents

3.3 Release of 1liquid waste 0.002 0.25
storage contents

4.0 Fission products to primary N. A. * N, A.

systen (BWR)

The doses calculated as consequences of the postulated accidents are

based on airborne transport of radioactive materials resulting in both
Our evaluation of the accident doses
assuses that the applicant's environmental sonitoring program and
appropriate additional sonitoring-(vhich could be initiated subsequent -
to a liquid release incident detected by in-plant monitoring) would
detect the presence of radioactivity-in the environment in a timely
manner such that remedial action could be taken if necessary to limit
exposure from other potential pathways to man.

Represents the calculated fraction of a whole body dose of 500 mren,
or the equivalent dose to an organ.

These releases are expected to be In accord with proposed Appendix I
for routine effluents ({.e., S mrem/yr to an individual from either
gaseous or liquid effluents).
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TABLE 7.2 (Continued)

- Estimated Fraction
of 10 CFR Part 20
1init at site
Event boundary(b)

5.0

5.1

5.2

8.1a

8.2a
8.2b

8.3b

Fission products~to pri-

mary and secondary

systems (PWR)
Fuel cladding defects
and steam generator
leaks
Off-design transients
that induce fuel failure
above those expected and
steanm generator leak
Stean generator tube
TUptUTEe

Refueling accidents
Fuel bundle drop
Heavy object drop-onto
fuel in core

Speat fuel handling accldent
Fuel assecbly drop in
fuel rack
Heavy object drop oanto
fuel rack
Fuel cask drop

Accident initiation events
considered in design basis
evaluation in the SAR
Loss-of-Coolant Accidents
Samall Break
Large Break
Break in instrument line
from primary systen that
penetrates the containment
Rod ejection accident (PWR)
Rod drop accident (BWR)
Stean line breaks (PWR's
outside containment)
Small Break
Large Break
Steanline break (BWR)

“

()

<0.001

0.02

0.003
0.056

0.002

© 0.008

0.05

0.035
0.028
N. A.

0.003
N. A.

<0.001
<0.001
N. A.

()

<0.1

1.2
7.3

<0.1
<0.1
N. A.

Estinated Dose
to population in
50-nile radius

!ﬂah-t& !

l ;
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To rigorously establish a realistic annual risk, the calculated doses in
Table 7.2 would have to be multiplied by estimated probabilities. The
events in Classes 1 and 2 represent occurrences which are anticipated during
plant operations; and their consequences, which are very small, are con=
sidered within the framcwork of routine effluents from the plant. Except
for a linited amount of fuel failures and some steam generator leakage, the
events in Classes 3 through 5 are not anticipated during plant operation;
but events of this type could occur sometime during the 40-year plant life-
time. Accidents in Classes 6 and 7 and small sccidents in Class 8 are of
similar or lower probability than accidents in.Classes 3 through 5, but

are still possible. The probability of occurrence of large Class 8 acci~-
dents is very small. Therefore, when the conscequences indicated in Table 7.2
are weighted by probabilities, the environdéntal risk is very low. The
postulated occurrences in Class 9 involve sequences of successive failures
pore gsevere than those required-to be considered in the design bases of
protection systems and engineerced safety features. Their consequences
could be severe. However, the probability of their occurrence is judged so
small that their environzental risk is extremely low. .Defense in depth
(zultiple physical barriers), quality assurance for design, manufacture and
operation, continued surveillance and testing, and conservative design are
all applied to provide and maintain a high degree of assurance that poten-
tial accidents in this class are, and will remain, sufficiently small in
probability that the environmental risk is extremely low..

The AEC is currently performing a study to assess more quantitatively these
risks. The initfal results of these efforts are expected to be available
in 1974. This study is called the Reactor Safety Study and is-an effort
to develop realistic data on the probabilities and sequences of accidents
in water cooled power reactors, in order to improve the quantifi-

cation of available knowledge related to nuclear reactor accidents proba-
bilities. The Comission has organized a special group of about 50
specialists under the direction of Professor Norman Rasmussen of MIT to
conduct the study. The scope of the study has been dfscussed with EPA
and described in correspondence with EPA which has been placed in the AEC
Public Document Room (letter, Doub to Dominick, dated June 5, 1973).

As with all new information developed which might have an effect on the
health and safety of the public, the results of these studies will be
made public and would be assessed on a timely basis within the regulatory™
process on generic.or specific bases as may be warranted.

Table 7.2 indicates that the realistically estimated radiological conse-
quences of the postulated accidents-would result in exposures of an
assumed individual at the site bound to ¢co trations of radfoactive
waterials that are within the Maximum Permigsible Concentratfons (MPC) of
10 CFR Part 20. The table also shows the estimated integrated exposure of
the population within 50 niles of the plant from each postulated accident.
Any of these integrated exposures would be much smaller than that from




v8d

7-6

naturally occurring radioactivity. When considered with the probability
of occurrence, the annual potential radfation exposure of the population
from all the postulated accidents is an even smaller-fraction of the
exposure from natural background radiation and, in fact, is well within
paturally occurring variations in the natural background. It is concluded
from the results of the realistic analysis that the environmental risks
due to postulated radiological accidents are exceedingly small and need
not be considered further.

7.2 Transportation Accidents Involving Radfoactive Materials

As discussed in Section 5.4.4.2, the staff has recently completed an
analysis of the potential impact on the envir t of transporting fuel
and solid radioactive wastes for nuclear power plants under existing
regulations. The results of this analysis were published in a xeport
entitled "Environzental Survey of Transportation of Radioactive Materials
to and froa Nuclear Power Plants,” dated December 1972. The report
contains an analysis of the probabilities of occurrences of accidents
and the expected consequences of such accidents, as well as the potential
exposures to transport workers and the general public under normal condi-
tions of transport.

For the St. Lucie Plant, the characteristics of the reactor fuel and
wastes and the conditions of transport for the fuel and waste fall within
the scope of the Environzmental Survey of Transportation. The initial
fuel supply for each unit will be supplied from Windsor, Comnecticut.
New fuel elements will be shipped approximately 1400 miles from the
fabrication plant to the site by truck.

Each unit will replace about 72 of the 217 fuel bundles each year. Spent
fuel elements will be shipped from the site by truck to Barawell, South
Carolina, a distance of about 500 miles.

The staff assumes solid radioactive wastes will be shipped by truck to
the nearest disposal site, Moreland, Kentucky, a distance of about 800
niles. This will involve approximately 30-40 shipaments per year for both
uits. L -

In sccordance with the proposed smendment (Section F) to Appendix D

of 10 CFR Part 50, published on February 5, 1973, and the subsequent
rule-making hearings, Table 7.3 suzmarizes the environmental impact of
accidents during transportation of fuel and waste to and from the plant.
(Normal conditions of transport were ized in Table 5.4.)

H
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TABLE 7.3

ENVIRONMENTAL DMPACT OF ACCIDENTS DURING TRAN
SPORTATION
OF FUEL AND WASTE 7O AND FROM ST. LUCIE PLANT UNIT 2

Aspect Environmental Risk

Radiological effects  small

Common (nonradiological) 1 fatal injury in 100 years;
causes 1 nonfatal injury in 10 years;
$475 property damage per year
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8. IMPLICATIONS OF PROPOSED PROJECT

N

TABLE 8.1
8.1 The Requirement For Power

PRESENT, PAST AND PROJECTED POPULATIOHzoF FLORIDA
The following analysis of the requirement for power in the applicant’s POWER AND LIGHT SERVICE AREA

gystexm is based on data available in September 1973. The staff recog-

nizes the effect the evolving energy crises may have on this forecast,

and further analysis of this effect is described in Section 8.1.2. FPL Sexvice Area: 1960 1970 —1980
Based on this overall analysis of the applicant’s system which considered Brevard 111,400 230,000 285,500
(1) growth in demand for power, (2) power conservation efforts, (3) Broward 333,800 620,100 920,000
system capabilities and reserve requirements, (4) composition of generation Charlotte 12,600 27,600 45,300
capability (base load versus peaking), (5) recent history of load curtail- Collier 15,800 38,000 64,000
ments, and (6) availability of power from outside the applicant's systenm, Coluzbia 20,100 25,300 29,500
the staff concludes: Dade 935,000 1,267,800 1,534,700
. . . DeSoto 11,700 13,100 14,300
¢« Given system size and the expected growth in demand, annual addi- Flagler 4,600 4,500 4,600
n . Indian River 25,300 36,000 50,000
tions of 1600 MW generation capability will be required by 1980 Lee 54:500 105,200 148:300
+  Without the generation capacity available from Unit 2, the ﬁ::;ﬁe gg'ggg gg’ggg 'lzg'ggg
» M 79. [ > >
appllca_nt 8 systenm reserves will be inadequate after 1979 N Okeechobee | 6.400 11,200 15.700
* Importation of large, continuous blocks of power from outside the Palm Beach 228,100 348,800 472,600
o : applicant's system is not feasible. Putnan 32,200 36,300 39,600
] Sarasota 76,900 120,400 157,300
.1.1 Change in Demand Seatnole 54,900 83,700 161,500
8.1.1 Change in Demand St. Johns 30,000 30,700 31,300
Changes in the demand for power is a function of changes in population St. Lucle 39,300 50,800 61,700
and consumption per customer. Population in the applicant's service Suwannee 15,000 15,600 2%?,000
area increased by 512 during the period 1960-1970. Consistent with Volusia 125,300 163,500 227,500
this population growth, new customers in the system increased by 79% in
the period 1962-1972, coxmpared with a 24X gain for the nation as a whole. TOTAL 2,219,100 3,359,700 4,440,700

Population in the applicant's service area is expected to increase by 32% B
during the period 1970-1980 (see Table 8.1). This service area covers R
many of the principal Florida population centers, as seen in Figure 8.1. )

In addition to population increases, the applicant indicates kilowatt-hour
consuxption per average residential customer has about doubled in the
past 10 years.

The cozbined effects of increases in population and unit consuzption are

responsible for the 182X and 234X xespective growths in peak demand and -
energy sales experienced by the applicant since 1962. This growth rate is

one of the highest i{n the nation as shown in Figure 8.2. The 1972 increase e e

in energy sales of 12X over 1971 tends to confirm present expectations

that this rate of growth in denmand will continue.

»
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Annual growth in the applicant's system capabilities and corresponding
peak loads for the perfod 1968 to 1972, as well as projections to 1982,
are shown in Table 8.2.

8.1.2 The Impact of Energy Conservation and Substitution on Need for
Pover

Recent energy shortages have focused the Nation's attention on the
dzportancy of energy conservation as well as measures_to increase-the..-
supply of alternative energy sources. The need to conserve energy

and to promote substitution of other cnergy sources for oil and gas
have been recommended by the Report to the President on the Nation's
Energy Future as major efforts in regaining national energy self-
sufficicncy by 1980.}3 1In the following sections, the staff considers
congervation of energy as related to the nced for the electricity to be
produced by the St. Lucie plant.

8.1.2.1 Promotional Advertisement

In the past, electric utilitfes have attecpted, through advertising, to_
accelerate the dexand for electricity in their service areas. Generally,
the major thrust of advertising was to promote demand during off-peak
periods, thercby covering expensive peaking capacity with expanded lower
cost baseload capacity. Notably electric space and water heating has
been promoted to offset increasing air condftioning and, hence, suzzer
peaking demands.

The applicant terminated promotional advertising in 1971 and by direct
rail and wass media advertising disseminated information designed to
promote cfficient residential usage of electricity. Accordingly, elimina~
tion of promotional advertising 1s no longer an available measure for the
applicant to dazpen demand. On the other hand, promotional advertising
by manufacturers of electrical spplicances and equipment has pot been
elininated. These manufacturcrs spent an estimated $450 m=illion in
promotional advertising in 1972.1% Thus, it is doubtful that the appli-~
cant's reduced promotional advertising will bave wuch, if any, significant
izpact on projected demand.

8.1.2.2 (Change in Ut{lity Rate Structure

The Federal Power Commission regulates the rates for interstate wholesale
electric energy,!® while the Florida Public Service Commission regulates
the rates utilities charge the ultimate consumer in the applicant's

area.

Historfcally, utility rate structures were designed to encourage consump- .
tion of elcctricity by using the declining block rates, which reflected ~
the declining average cost of furnishing additional kilowatt hours of

Without St. Lucie
Unit Yo. 2

Ragerve

Unit Yo. 2

With St. Lucie

TABLE 8.2
Capability®
Q)

4298
5125
5569

FLORIDA POWER AND LIGHT COMPANY
SUMMER PEAK LOADS, CAPABILITIES AND RESERVES®

(Capability is Surmer Poak Capability)
4
Increase
20.0
14.7

One Hour
Gross
o

3925
4470
5125
5525
6145
7105
7940
8820

Peak Load

Year
1968
1969
1970
1971
1972
1973
1974
1975
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13.6
14.6

2271
2711

18.6

19.2

3121
3561

19881
22081

1.1
10.5

16760

18520
Capability does not reflect Turkey Point power curtailment to avoid exceeding

For years after 1972 sce Table VIII-5 for a detailed description of planned additicns,
Card Sound effluent temperature limits.

1981

1982
a

Note:
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electrical energy to each customer. I
« In the past the econoni
de;linlng block rates was never seriously disrupted, To::y,cbiggtgtfor
:nter conditions of increasingly scarce fuel resources, declining bl;ck
t: es, by ;owering_the price of each additional kilowatt hour, ray tend
rage un ry use of electricity by {ndividual

also encourage individual consumers to use pore and more e222§:i::: a0
at the expense of other energy sources. Y

The most commonly mentioned alternatives to declining block rates to

dacpen demand for electricity a {
prioing e loe poseet Yy are increasing block rates, pea¥X load

Table 8.2 presents some statistics on the
average cost of electri

;:ogoiggfe::rzn:ht;;7;ver;ge energy (Kilowatt-hours) used per c:sst;zr

u . tatistics such as these indicate th
the United States even though the k s fncreaced””

price ‘of electricity has i
during the last few years, the demand Ang. The aues
1s still increasin, Th
that statistics such as tﬂese do not answ o R ptiate
er, is at what point will

c:st:fzf residential and commercial electrlélty cause thz consuner :ge
significantly decrease his demand. However, with sufficient econonic

incentive, t
reduced.e’ otal demand could be reduced, or at least its rate of growth

TABLE 8.3

STATISTICS ON'COST AND CONSUMPTION OF ELECTRY 17
CI
(1964-1971) ™

Average Cost to Consumers — Cents  Average Kilowatt - Hours Per Customer

Per Kilowatt - Hour (Thousandg)

Residential Commercial Industrial Residential Commercial Industrial
i;;é ;:gg ;.gg 1.10 7.639 42.598 1,735.482
A 3.2 2.06 1.02 6.700 40.480 1,695.087
he 2.25. 2.07 . 98 -- 6.246 37.607 1,666.019
ey 2:31 2.11, .97 5.706 35.009 1,578.366
et 23 2.13 .98 5.220 32.234 1,481.496
T e 2'18 .98 4.931 30.238 1,445.802
B 2.45 . 1.00 4.618 28.093 1,289.949

. 2.26 B %.02 . 4.327 25.450 1,217.878

Since the demand for electricity is aldo s}pélfive to such other factors

a8 Gross Nationsal Product, the'local econony; the substitution of electricity

forimore scarce fuels,’ population*

on ‘growth, and local texper.
there are questions of how long it would'take a rate cggng:t::ehxzzxatlons
detectable effect considering these other variables. ¢
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8.1.2.3 load-sheddingz, Load Staggering and Interruptible Load Contracts
to Reduce Peak Demand

Load shedding 1s an emergency mpeasure to prevent systea collapse when peak
demand placed upon the system fs greater than the systen is capable of
providing. This measure is usually not taken until all other measures
are exhausted.

The Federal Power Cocmission's report on the major load shedding that-
occurred during the Northeast Power Failure of Novezber 9 and 10, 1965,
indicates that reliability of service of the electrical distributifon
systexs should be given more emphasis, even at the expense of additional
costs.18 This report identified several areas that are highly icpacted by
loss of power, such as elevators, traffic lights subway lighting, prison
and comzunication facilities. It's the serious Impact on areas such as
these that result in load shedding as only a tezporarily method to over-
cone a shortage of generating capacity during an emergency. It cannot

be consfdered as a viable alternative for required additional capacity.

Load staggering has also been considered by the staff as a possible
conservation measure. Basically this alternative involves shifting
the work hours of industrial or commercial firms to avoid diurnal or
weekday peaks. However, the staff considers the interference with
custozmer and worker preferences as well as productivity to be of
significant fmpact to make such proposals of questionable feasibility.
As in the case of load shedding, load staggering cannot be considered
as viable alternative for required additional capacity.

For interruptible load contracts to be effective in systea planning, the
load reduction nust be large enough to be effective in systea stability
planning. Thus, this type contract is primarily related to industrial
customers. The acceptability of interruptible load contracts to industrial
customer depends upon balancing the potential economic loss resulting from
unannounced interruptions against the saving resulting from the reduced
price of electricity. If the frequency or duration of interruptions
increase as a result of insufficfent installed capacity, the custozer

will convert to a normal industrial load contract. Even if the applicant
had 1200 MWe of interruptible load, it is speculative to project that ~
custozers would continue this contractusl relationship 1f faced with
frequent and long period with no electrical service.

8.1.2.4 Factors Effecting the Efficiént Uclli;ation of Electrical Energy

Promoting the efficient utilization of electrical energy by developing
new standards for insulation, new lighting requirements for buildings and
energy efficient labeling will result in reductions in long term growth
of energy requirements in the applicant’s service areas.
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In general, municipalities adopt and enforce local bufilding codes which

.+ govern the standards for buildings and structures. Apart from these

« requirements, the ovner of a:bonse or commercial building would increase
the .installed insulation only up to the point that the extra cost would
*be paid.for by future savings in fuel consumption. An increase in the
price of energy used for space hcating or cooling would increase the
econonically optimun quantity of insulation. As local building codes are
changed and fnsulation in existing structures incr d, the change in
both surmer and winter demand in the applicants' service area will be-
reflected in their historical loads. However, it is speculative at this
time to predict vhich codes will be changed and to what degree homeowners
will add insulation so that the projected peak demand could be reduced.

With respect to new lighting requirements, electrical energy savings do
to som¢ extent, appear possible for both new and existing residential

and commercial buildings. For example, encouraging residential customers
in existing houses to usec lower wattage electric bulbs and reduced usage
is important in the next decade as an emergency conservation neasure and
will compliment savings brought about by institution of new standards

and requirements in new house construction. Fluorescent lighting is
sbout four times more efficient than incandescent lighting and is
presently in widespread use in industry and commerce. Most residentisl
houses have incandescent lighting. One study indicated that if all
households in 1970 had changed to fluor t £ron incand t lighting,
the residential use of electricity for lighting would have been reduced
approximately 75% and total electrical sales would be reduced approxi-
mately 2.5%.12 However, since the majority of residential lighting occurs
in off peak hours, the reduction on peak demand would be less than one
percent. Thus the decrease in peak demand resulting from such lighting
changes is ninizal.

The izportance of energy efficiency labeling of applicances is that it
will allow the consumer to select the most energy efficient appliance.
Table 8.3 projects the average annual use of electricity by houschold
appliances based on historical trends. As indicated space heating, water
heating, air conditioning, freezers, cooking and clothes drying are among
the large uses of electricity in residential appliances. Of these
appliances, fzprovement in the efficiency of air conditioners has been

a major area of consideration since air conditioners contribute sub-
stantially to the peak summer docand.

For instance, making air conditioners function with lower energy demand
typically requires a cozbination of increased heat exchanger size and
higher efficicency compressors. This results in higher initial cost.
Estizates of the cost differential for a typical room air conditiomer to
double the efficiency from 5.5 BIU per watt to 11 BTU per watt is approxi-
sately $100.39 For this conservation of energy method to be effective,
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TABLE 8.4_

Projections of Average Annual Electricity Usel?

Average annual electricity
use in households
having the appliance

(kWh/hougehold)
1970 1980 1990

Refrigerators 1,300 1,600 1,800
Afr conditioning

Roon 1,946 2,000 2,000

Central 3,560 3,600 3,600
Lighting 750 850 900
Space heating 14,588 15,000 15,000
Water heating 4,500 4,800 4,800
Clothes drying 993 1,000 1,000
Cooking 1,175 1,200 1,200
Television - 417 440 470
Food freezers 1,384 1,500 1,600

.

the consuzer zust be convinced that it is profitable for hinm in the long-term
to purchase the more expensive machine. This will require a public educa-
tional program and effective encrgy efficiency labeling. In addition,
selection of central air conditioners by subdivision developers has
historically been based on minimizing front end costs consistent with
meeting local buflding codes. This approach continues to favor the lower
cost units. Factors such as this lead to the conclusion that the reduction
in peak demand due to energy efficient labeling is undeterninable at this
tine. )

In addition the staff is aware that the National Institute of Occupational
Safety and Health has recozmended heat stress standard to the Occupatfonal
Safety and Health Administration which, if adopted, would tequége a
significant nuxber of employers to air condition their plants. This
possible requirement, coupled with future substituvtion of electrical

energy for fuels in short supply, namely oil and natural gas, will tend

to increase the demand for electrical power and thus make any reduction

in the future peak demand for electricity due to this congervation of
energy measure speculative.
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8.1.2.5 Consumer Substitution of Electricity for Scarce Fuels

While conscervation measures are rather quickly adopted in a "crisis"
situation, the consumer's substitution of electrical energy for fuels
such as oil or gas takes several years to result in a substantial upward
izpact on the need for power. The staff expects that substitution of
electricity for scarce energy sources will likely accelerate in the
applicant's service area because of the uncertainty of oil and gas
supplies and the outlook for higher prices relative to the price of
electricity produced from coal-fired or nuclear plants. Nationally,

for instance, electric space heating is projected to grow fronm 7.6 percent
for all homes in 1970 to 16 percent in 1980 and to 27 percent in 1990.12
Other increases are forecasted in the growth of electric water heater and
ranges. The advent of electric automobiles or other new uses of
electricity cannot be discounted but are not now quantified in pro-
jecting need for power since the use of such items is speculative. It

13 the staff's evaluation that substitution effects will to some degree
offset any savings from other conservation of energy techniques.

A second kind of substitution which is relatively important in considering
the applicant's need to add the proposed nuclear plant to his systen is
the desirability of adding nuclear capacity as soon as possible in order
to red fuel ¢ d by gas- or ofl-fired units now forming a signiff-
cant part of the applicant's systea. This, in turn, will increase the
availability of these material resources for other uses for which there

i3 no available substitute.

8.1.3 System Reserve Capacity

Forecasts of system demands and capabilities must include reserve allow-
ances to cover such contingencies as forced outages, delays in new plant
and transaission line construction, scheduled and unscheduled maintenance,
and variations in demand. On a2 national basis, power pools typically
recomsend a reserve margin of 15-25%.5 For the period 1968 to 1972, the
applicant's reserves were well below this recomsended level, but they are
expected to reach the 15-20% range in 1973 with the addition of several
_large generating units.

The addition of Unit 2 is necessary i1f the applicant is to maintain
acceptable reserves during 1980 and beyond. The addition of the plant

on schedule provides system reserves of 17.2% in 1980 and 18.6% in 1981,
as shown in Table 8.2. One- and two-year delays in startup have a
significant effect, resulting in reserves of 11.5 and 13.6%, respectively,
for. 1980 -and 1981, which are about half the desirable 25% level for sys=
-tens. in the.Florida subregion as.stated by the Southeastern-.Electric
*Reliabtlicy Council.® L

- B . =
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1icant's systexs have con-
In recent years reserve inadequacies in the app
tributed to load interruptions of increasing significance as shown in
Table 8.3. This trend can be expected to continue if adequate reserve

zargins are not raintatined.

8.1.4 Florida Reserve Capacity

a mezber of the Florida Power Pool, the applicant's operations are
2§ose1y coordinated with those of other major systems in Flo:l:a. The
effects of delays in startup of the plant on the overall Florida tese;ve
situation are shown in Table 8.4. A 1-year delay produces a decline in
reserves from 20.4 to 17.1% for susmer 1980. A 2-year delay ptoducez a
decline from 21.7 to 18.8% in sumzer 1981. System peak loads reach: in
January or February are generally higher than the summer peaks, pro gg_gg
decreases in reserves to 18.1 and 20.0%, respectively, for winter 19
and 1981-82 assuaing 1- and 2-year delays in startup. These reserve
levels would be below what is considered norpal for Florida. A te:egt
study by the Federal Power Cozmission's Bureau of Power has conclude
that, as one of the national regions with a critical reserve capacitz
situation, a 20% reserve would be {nadequate for Florida and haslusi a 6
reserve level of 28% as the necessary reserve level in its calculations.

8.1.5 Other Sources of Power Availability

ferred retirement
Power needed from Unit 2 cannot be provided through de

of older units. All units curreatly operating are of comparativelyhrece;t
post-World War II vintage, and are scheduled to remain in service throug
1980 and beyond. (The applicant plans additions to the system as shown
in Table 8.5.)

will, on occasion, purchase sizable blocks of power for
:tzrngiizzzzns :o.neec emergency needs, as well as small blocks of powe:
for extended periods of time. However, the reserve situation expiiiegce
by the applicant is 1ikewise experienced by most other Florida u:h ties.
Consequently, gsustained purchases of large blocks of power from these
sources is not feasible.

h, these utilities
Although an intertie exists with utilities to the north,
do notspossess sufficient reserves to permit export of substantial anoug:s
of power, and the low-voltage interconnections now in existence are inade-
quate for this purpose. Interconnections of sufficient voltage-zay not
be available before 1980.11

8.1.6 Conclugion

lability of

few of the projections discussed above and the unavai

:3r:hased poverf tge staff concludes that additional generating capacity
will be needed in the 1980 to 1982 tize frame. Although each of the

-

e
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TABLE 8.5 - TABLE 8.5 (Continued)
FLORIDA POWER AND LIGHT, RESULTS OF LOAD CURTAILMENT? .
Load
Curtailment Number of Amount of Load
Load Date Period Customers Curtailed kW
Curtailment Number of Amount of Load .
- Date Period Custoners Curtailed kW 713772 4:00 - 8:00 pm 444 140,002
) 715172 4:00 - 8:00 pa 477 180,871
12/16/68 5:00 - 7:00 155 115,688 7728172 4:00 - 8:00 pu 609 228,357
7/29/72 4:00°5°8:00 pr 321 87,728 (Voluntary)
7/7/69 4300 - 7:00 pa 46 87,240
7/8/69 4:00 ~ 7:00 pm s8 86,210 - 9/7/72 4:00 - 8:00 pm 692 242,079
7/9/69 4:00 = 7:00 pn 67 717,980 9/14/72 43100 - 8:00 pn 671 256,170
9/15/72 4:00 - 8:00 gn 683 263,760
1/8/70 $:00 - 9:00 pa 281 151,680 9/18/72 3:30 - 8:00 pm 678 266,142
1/9/70 6:30 -10:30 an 204 131,080 9/19/72 3:30 ~ 8:00 pu 692 263,977
1/9/70 5:00 - 9:00 pa 337 161,290 9/25/72 4:00 - 8:00 pn 668 241,032
1/10/70 7:00 -10:30 an 254 148,910 9/26/72 3:00 = 7:00 pa 682 275,734
1/10/70 5:00 ~ 9:00 pm 215 131,410 9/27/72 3:30 = 7:00 pm 704 262,546
2/4/170 5:30 - 9:00 pu 182 122,660 5/28/73 4:00 - 8:00 pa 8s 57,350 (Holiday)
5/29/13 2:00 - 8:00 pm 267 _ 229,650
7/15/170 4345 = 7:00 pa 106 82,699 (Voluatary)
7/16/70 4:30 = 7:00 pm 98 72,603 (Voluntary)
7121170 43100 = 7:00 = 119 87,616 (Voluntary)
7/28/70 4:30 - 7:00 pa 118 79,665
7/31/70 12:00N-10:00 p 211 173,592
8/3/10 3:00 = 7:00 p= 349 112,237 (Voluntary)
8/4170 4200 = 7:00 p= 108 80,422 (Voluntary)
8/5/70 4:00 ~ 8:00 pn 317 104,452 (Voluntary)
9/2/20 4:00 = 7:00 p 257 105,570 (Voluntary)
9/3/70 4300 - 7:00 pm 137 90,072 (Voluntary)
1/20/71 5:00 = 9:00 p= 467 175,272
4/29/71 4300 - 8:00 pa 703 202,110
4/30/71 4:00 ~ 8:00 pu 498 149,372 (Voluntary)
6/16/71 4:00 = 7:00 p»s 572 162,082 (Voluntary)

8/18/71 3:00 ~ 7:00 pm 684 245,788




c6d

8-15

TABLE 8.6

SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL

FLORIDA SUBREGION

ESTIMATED CAPABILITY?®

Reserve
Peak With St. Lucie Without St. Lucie
Hour Total Unit No. 2 Unit No. 2

Period Load Capability MW Z Peak MW X_Peak
1973 Suzmmer 12747 15593 2846 22.3 2846 22.3
73/74 Winter 13156 16233 3077 23.4 3077 23.4
1974 Suzmer 14190 17191 3001 21.1 3001 21.1
74/75 Winter 14578 18656 4078 28.0 4078 28.0
1975 Summer 15713 19506 4193 26.7 4193 26.7
75/76 Winter 16129 22214 6085 37.7 6085 37.7
1976 Suzmer 17408 22254 4846 27.8 4846 27.8
76/77 Winter 17863 23801 5938 33.2 5938 33.2
1977 Suzmer 19291 24439 5148 26.7 5148 26.7
77/78 Winter 19768 25261 5493 27.8 5493 27.8
1978 Summer 21316 25852 4536 21.3 4536 21.3
78/79 Winter 21861 26724 4863 22.2 4863 22.2
1979 Suzmer 23533 28862 . 5329 22.6 5329 22,6

79/80 Winter 24181 30684 6503 26.9 6503 26.9
1980 Suﬁer 26001 31304 5303 20.4 4450 17.1
80/81 Winter 26693 32386 5693 21,3 4840 18.1
1981 Sumer 28651 34877 - 6226 21.7 5373 18.8
81/82 Winter 29377 36098 6721 22.9 5868 20.0
1982 Suxmer 31504 39371 7867 25.0 7014 22.3
82/83 Winter 32212 39632 7520 23.0 6567 20.4

Year

1968
1969
1970
wn
1972
1973

1974
1975
1976

1977

1978
1979

1980

1981

1982
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TABLE 8.7

GROSS SWMMER PEAK CAPABILITY AND UNIT ADDITIONS

Unfit Additions

Turkey Point No. 3
Turkey Point No. 4
Sanford No. 5

Ft. Myers Gas Turbines
Gas Turbines

st. Lucie No. 1
Manatee No. 1

Manatee No. 2
Martin No. 1

Martin No. 2

Stean Turbine
Steaa Turbine

St. Lucie No. 2
Stean Turbine

Steam Turbine
Stean Turbine

Steam Turbine
Stean Turbine

€ b";
) g

850
1,100
1,100
1,100

1,100
1,100

Fuel

Ruclear
Nuclear
Fossil
Fossil
Fossil

Nuclear
Fossfl

‘Fossi)

Fossil
Fossil

Fosstl -
_ Fossil

Nuclear
Fossil

fossil
Fossi)

Fossil
Fossf)

Note: No retirements planned during this peried.

Fossil

System Capability Gas

MNuclear  Fossil  Turbine
Stean Stean glﬁq

4,271 27
5,038 27
5.0% 4
5,098 915
5,498 1,35

1,456 5,898 1,35
1,456 5,858 2,043
1,456 5,898 2,727

2,306 6,698 2,727

2,306 8,298 2,727
2,306 9,08 2,727

2,306 10,68 2,727
3,05 1,788 2,792
3,05  13,9% 2,727

3,156 16,198 2,727

JTotal,
4,2
5,125
5,569
6,013
6,857

8,713
9,397
10,081

1,731

13,331
14,131

15,731
17,681 7
19,881

22,081
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conservation of energy measures evaluated has a potential for reducing

the future demand for electricity, there is no reliable way at this time
to quantify the reduction in power demand resulting from conservation -
of electricity methods which could be izplemented by either federal,
state, or local regulating bodies or voluntary actions of the public.

Our ability to predict is speculative due to the uncertain nature of the
effectiveness of the measures that may be taken, by substitutional effects,
and by possible regulations that may require increased electrical demand.
Finally, even 1f conservation of energy measures are effective in reducing
the demand for electricity in the 1980's, the staff concludes that it is
desirable to add nuclear capacity to reduce the amount of fuel consuzed by
gas or oil fired units thus increasing the availability of this resource
for which there are no available substitutes.

8.2 Social and Economic Effects -

Operation of Unit 2 affects the local regfon primarily through direct
exploynent and payment of taxes. It affects the entire region of Florida
through provision of electricity. This subsection will discuss only the
local effects of plant operation. Section 8.3 will discuss the conse~
quences of power availability on a regional basis.

8.2.1 Esployment

Unit 2 will have a permanent operating staff of about 70 persons with an
annual payroll of about $1,000,000. Since each Job in the United States
supports an average of 2.5 persons,? an estirated 175 persons will receive
their basic support from operation of Unit 2. In addition, because each
additional manufacturing job creates about one service Job, the total
persons supported by the operation is estimated to be about 350.

8.2.2 Households -

In the United States there is an average of 0.78 households for each job.
As a result it is estimated there will be about 275 additional households
crcat;d in the vicinity of Hutchinson Island as a result of operation of
Unit 2.

8.2.3 Taxes

Construction and operation of Unit 2 will add to the tax base a $365 nillion

power plant plus residences with an, estimated value of about $1 millfon.

This will result in a significant increase in local tax payments with a

ée:s than proportional increase in services needed from local governmental
odies.

S € g 4,
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8.3 Consequences of Power Availability

Electricity is used in homes, offices, schools and factories which support
additional Jobs and produce goods further adding to the economy. In
addition, particularly in Florida, electricity cperates air conditioning
equipzent that increases coafort and productivity, operates amusement

and tourist facilities and provides the basic services required by numerous
retired persons. Failure to provide the electricity requested by customers
would result in a lower standard of living for those customers.

" If all other future additions to the applicant's generating capability

occur as planned, operation of Unit 2 would result primarily in an
increase in system reliability. This would be evident as a reduction

in the nuzber of load reductions due to lack of adequate reserve capacity.
There would be increased economic benefits to customers because of less
disruption of manufacturing and service activities and increased comfort
due to fewer disruptions of air conditioning.

8.4 Unavoidable Adverse Environmental Effects -

About 300 of the 1132 acres owned by the applicant was altered for the
installation of Unit 1. The reactor building and associated facilities
for Unit 2 will occupy about 5 acres of the existing filled area. Most

of the original site area was mangrove swamp, with many of the mangroves
killed as a result of flooding for mosquito control purposes in the 1930's
and 1940's. The 300 acres of the site needed for the two units will
consist of landscaped f£ill areas and cooling system canals. The remainder
of the site will be left in its original state, predominately nmodified
mangrove swazp, although future plants on the site may affect additional
acreage.

The plant cannot be completely hidden from view in the flat, generally

low growth terrain of Hutchinson Island. However, natural plantings will
hide the plant from the ocean beach except for parts of the cooling system
canals. The plant can be seen from the mainland residential areas, but
the distance is approximately 1.5 miles. The principle visible facilities
added to the site for Unit 2 will be the reactor and turbine generator
buildings. The transmission lines and cooling canals installed for Unit 1
will serve Unit 2 also. R

Turtle hatchlings. could become disoriented by plant lighting and
increased mortalities could result. Light is known to disorient turtle
hatchlings although little is known about the relative effect of different
intensities or 1ight quality. Conmséquently, the staff proposed an oper=-
ating license condition for Unit 1 that Australian pine planting be
extended behind the dune line and the lights be shielded to minimize
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lighting effects on turtles. Pines disrupted for Unit 2 discharge line
will be replanted. Migrating birds may also become disoriented by 1ight-
ing during stor=s and pay be killed from exhaustion or by hitting lights
and supporting structures, but this 13 augmented very little by the
presence of Unit 2. -

Construction activities for the ocesn discharge line will probably affect
turtle nesting during one nesting season. However, a daily nest surveil-
lance and relocation program 4s planned by the applicant to ninimize
short=tern effects and no long-tern effects are expected.

Cutting the beach and dune line for the Unit 2 discharge line increases
the likelihood of wave damage and the danger of the island being cut in
two during major storms. However, the applicant plans to ninimize the
tize the beach will be cut and an excavation procedure is planned which
will help maintain the protective dune line at all times. The staff has
further recoxended the dune be replanted with dune stabilizing plants
indigenous to the area as soon as possible after dune construction 4.
cozplete. . -

FPish may enter the Atlantic Ocean intake to the condenser cooling systen
and collect in the S000-ft long intake canal. There is no way for these
fish to return to the ocean. However, few fish have been found 4in the
vicinity of the intake and, therefore, entrapment in the intake canal
should be & minor problenm.
Similarly, planktonic organiscs will be entrained in the intake systen.
Most of these will be killed as they pass through the plant condensers.
However, the concentration of these organiszs in the vicinity of the plant
intake is relatively small in comparison with many ocean locations and
the Indian River, and the number expected to be entrained 1s a small
g:ccion of the total in the area. Consequently the impact should be
0T,

The maxizunm ocean surface texmperature rise at the Unit 2 cooling discharge
should be no more than 1.5°F. This should only increase the area of the
Unit 1 1°F isothern from 2860 acres to 3372 acres. Consequently “the
additional therzal irpact from Unit 2 operation should be insignificant.

The total body dose from normal operation of Unit 2 to the estimated
450,000 people who will be 1living within 50 miles of the plant by 1980,
excluding dose to the plant work force, is estimated to be about

0.4 man-rem/yr. This 4s less than the normal fluctuations in the
54,000 man-rem/yr natural background dose this population would
receive. A person fishing extensively in the discharge canalw would
receive the highest individual dose, conceivably up to 2 mren/yr to
his thyroid from seafood consumption.
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Transportation to and from the plant of non-irradiated and irradiated

fuel and solid radiocactive wastes which are packaged and shipped im
Federally-approved containers and shielded casks will be subject to both
the Cozmission's regulations in 10 CFR 70 and 71 and the Department of
Transportation’s (DOT) regulations in 49 CFR 170-179. The population dose
resulting from the transportation of spent fuel and wastes from Unit 2 is
estimated to be 7 man-rem. The probability of accidental releage of any
radicactivity during transport is sufficiently seall, considering the form
of the transported material and its packagiug, that the likelihood of
significant radiation exposure is remote. With use of proper packages
and containers, continued surveillance and testing of packages, and conw-
gexrvative design of packages, the environmental risk is small.

Potentizl exposures to the population from postulated accidents during
operation of the plant will depend on the type and nmagnitude of the
accident that may result. When the different types of accidents are
tmltiplied by their probability of occurrence, the potential annual
radfation exposure of the populatfon from all the postulated accidents
4s an even smaller fraction of cxposure than that from natural background
radiation and is, in fact, well within naturally occurring variations in
the natural background. The environmental risks due to postulated
accidents involving abnormal release of radioactivity during operation
of Unit 2 are exceedingly snall. B
Plant operation should rasult in no significant increase in the level of
nonradioactive air pollution in the area. Insignificant amounts of
bustion products will be released trom the plant during testing and
emergency use of diesel-powered emergency generators.

8.5 Relationship Between Short-Term Uses and Long-Ternm Productivity

On a scale of time reaching into the future through several generations,
the 1ife-span of the plant would be considered a short-tern use of the
natural resources of land and water. The resource which will have been
dedicated exclusively to the production of electrical power during the
anticipated 1ife-span of the station will. be the land itself and the uraniux
consumed. No significant comaitment of water for consuzption or use will
have been made, due to the relative size of the Atlantic QOcean compared

to the water requirements for the plant. No deterioration of receiving
water quality is anticipated due to the plant effluent.

Approximately 300 acres of the site will be devoted to the production of
electrical energy by Units 1 and 2 for the next 30 to 40 years. The
applicant states the remainder of the 1132 acres of the site, including
approxizately 2-1/4 miles of ocean beach, will be left in their natural
gtate unless additional plants are built there.

s
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At some future date, the plant will become obsolete and be retired. Many
of the disturbances of the environment will cease when the plant is shut
down, and the original ecosystem could be reestablished. Thus, the
trade-off between production of clectricity and small changes in the
local environment is reversible. Recent experience with other experi-
mental and developmental nuclear plants has demonstrated the feasibility
of decomissioning and dismantling such plants sufficfently to restore
their sites to their former use. The degree of dismantlement, as with
most abandoned industrial plants, will take into account the intended
new use of the site and a balance among health and safety considerations,
salvage values, and enviroamental impact.

No specific plan for decocmissioning the plant has been developed. This
is consistent with the Commission’s current regulations which contemplate
detailed consideration of decomsissioning near the end of a reactor's
useful 14fe. The licensee initiates such consideration by preparing

a proposed decommissioning plan which is submitted to the AEC for

review. The licensee will be required to comply with Comzission regula=-
tions then in effect and decommissioning of the facility may not commence
without authorfzation from the AEC.

To date, experience with decomzissioning of civilian nuclear power reac-
tors is limited to six facilities which have been shut down or dismantled:
Hallam Nuclear Power Facility, Carolina Virginia Tube Reactor (CVIR),
Bo{ling Nuclear Superheater (Boaus) Power Station, Pathfinder Reactor,
Piqua Reactor, and the Elk River Reactor.

There are several alternatives which can be and have been used 4in the
decommissioning of reactors: 1) remove the fuel (possibly followed by
decontanination procedures); seal and cap the pipes; and establish an
exclusion area around the facility. The Piqua decomaissioning operation
was typical of this approach; 2) in addition to the steps outlined in
(1), remove the superstructure and encasc in concrete all radioactive
portions which remain above ground. The Hallanm decomnissioning opera-
tion was of this type; and 3) remove the fuel, all superstructure, the
reactor vessel and all contaminated equipment and facilities, and
finally £411 all cavities with clean rubble topped with earth to grade
level. This last procedure is being applied to decormissioning the

Elk River Reactor. Alternative decormissioning procedures (1) and (2)
would require long-ternm surveillance of the reactor site. After a final
check to agsure all reactor-produced radfoactivity has been removed,
alternative (3) would not require subsequent surveillance. Possible
effects of erosion or flooding will be included in these considerations.

The staff concludes the benefits derived from the plant in serving the
electrical nceds of the area outweigh the short-term uses of the

environzent in its vicinity.
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8.6 Irreversible and Irretrievable Commitments of Resources

Numerous resources are involved in constructing and operating a major
facility such as the proposed plant, These resources include the land
upon which the facility {s located, the materials and chemfcals used to
construct and maintain the plant, the fuel used to operate-the plant,
the capital funds required, and the human talent, skill and labor
involved.

“Major resources to be committed irreversibly and irretrievably due to

the operation of the plant are the land (during the life of the plant)
and the uraniun consumed by the reactor. Only that portion‘'of the
nuclear fuel which is burned up or not recovered in reprocessing is
irretrievably lost to other uses. This will amount to approximately
25 metric tons of uraniu=-235 during an operating lifetime of 30 years.
Yost other resources are either left undisturbed or committed only
texporarily during construction and plant operation, and are not
irreversibly or irretrievably lost.

Of the land for Unit 2, it would appear only a small portion beneath

the reactor, control room, radwaste and turbine-generator buildings
would be irreversibly committed. Also, some components of the facility
such as large underground concrete foundations and certain equipment
are, in essence, irretrievable due to practical aspects of reclamation
and/or radioactive decontanination. The degree of plant dismantle-
ment will be deternined by the intended future use of the site, which
will involve a balance of health and safety considerations, salvage
values, and environmental effects. "

Use of the environment (air, water, land) by the plant does not repre-
sent significant irreversible or irretrievable resource cocmitments,

but rather a relatively short-term investment. Bfota of the region
have been studfcd, and the probable fmpact of the plant is discussed in
Sections 4 and 5. In essence, no significant short=- or long-tern damage
or loss to the biota of the region is anticipated.




g64

1.

2.

5.

6.

8.

10.

11.

12.

13.
14,

. 8-23

REFERENCES

Florida Power and Light Company, 1972 Annual Report, p. 8,
FPebruary 12, 1973.

Florida Power and Light Company, Hutchinson Island Plant Unit No. 1,
Environmental Report, Supplement 2, p. 21-1, May 15, 1972.

Florida Power and Light Cozpany, Application for Construction Permit

Operating License and Other Appropriate Licenses, Hutchinson Island

Ruclear Power Project, p. 11, May 1, 1971.

Florida Power and Light Company, St. Lucie Plant Unit No. 2,
Environmental Report, p. 1l.1-5, AEC Docket No. 50-389, August 10,
1973. b

Federal Power Cozmission News Release No. 18209, Electric Load .
Supply Situation, April 21, 1972,

Southeastern Electric Reliabflity Council, Report to the Federal
Power Commissfon and Cognizant State Public Service Coxaissions,
April 1, 1972.

Florida Power and Light Con;;any. St. Lucie Plant Unit No. 2,
Environmental Report, Amendment 2, AEC Docket No. 50-389,
Novesber 14, 1973. .

Application for Authorization to Conduct Testing and Linmited Opera-
tion in the Matter of Florida Power and Light Company Docket

No. 50-250 and 50-251, affidavit of H. W. Page, p. 4, February 11,
1972.

Letter, Southeastern Electric Reliability Council, Cootdiﬁated

. Bulk-Power Supply Program = 1973-1982, B. B. Parker to K. F. Pluzb,

April 1, 1973. . . .o
1970 Nz;:lonal Power Suﬁlez, Federal Power Commigsion, Dececber
1971, p. II-3~14.
Letter from J. N. Nassikas, Chairman, Federal Power Commission
to H. L. Price,.Director of Regulation, USAEC, July 2, 1971.

U.S. Bureau of the Census, Statistical Abstract of the United
States, 93rd Edition, Washington, D.C., 1972.

"The Nations Enexgy Future,' WASH-1281, December 1973.

Florida Power and Light Cozpany, Cozments on the Draft Environmental
Statesent, St. Lucie Plant Unit No. 2, April 1, 1974.

15.

16.
17.
18.
19.

20.

8-24

- e

National Advertising Investment Service Book 1972, Lea:iving Natfonal

‘Advertisers, Norwalk, Conn. (all except Newspap rs). papers,
Ad:::':ising’Age," Sep::euber 10, 1973, Crain Comzunications, Iac.

Federal Power Act. Sect. 291, March 1, 1971,

d Electric
Federal Power Commission, Statistics of Privately Owne
Utilities in the United States, 1971, FPCS 226, U.S. Government
Printing Office, Washington, D. C. Oct. 1972.

Federal Power Commission, "Northeast Power Failure" U.S. Government
Printing Office, Washington, Dececber, 1965.

J. Tansil, Residential Consumption of Electricity 1950—19?0, ORNL~

NSF-EP-51, July 1973. M

Cup: 1or;al
U.S. Departzent of Health, Education and Welfare, Occupat
Exposure to Hot Eavironments, HSM 72-10269, U.S. Government Printing
Office, 1972.

v




69

9. ALTERNATIVES TO THE PROPOSED ACTION

The proposed action to construct St Luct )
. e Plant’U
a‘l;:emar.lve to providing the electric apabilie coate one
the applicant to meet increased demands for
power as outlined i -
tion 8. Other alternatives to this proposed action mclude:3 n See

* A dectsion not to provide the power to be su

: not pplied by Unit 2
::::truction of an cquivalent capacity nuclear p!antya: another

* Use of alternative fuel (fossil or hydroelectric)

¢ Modification of the proposed condenser 1
- e costing ronn cooling system to utilize:

a spray pond
dry cooling towers
zechanical-draft, saltwater cooling towers
natural-draft, saltwater cooling towers
dilution of the discharge water
* Alternative sanitary systens
= extended aeration
~ installation of a sewage line to Fo
° Alternative biocide systcng . *¢ Plerce
= =mechanical cleaning
= ozonization
. * Alternative chemfcal systens
= crystallization of wastes
= reverse osmosis of supply water
Alternatives to normal transportation procedures,

An analysis of each of these alternatives is presented below

these analyses, including a review of cos:-be:eﬂ: data supplie(l;a :;dt:x:
applicant, most of these alternatives were determined to be unacceptable
and three were identified for further analysis as described in Section 10
These three are: 1) dilutfon of the discharge water; 2) oil-fired :
power plants, and 3) natural draft cooling towers.

9.1 Altemative Energy Sources And Sites
9.1.1 Not Provide the Power to be Suppld.
pplied by St.
Plant Unit 2 ° ftocle

The need for power from Unit 2 ‘was discussed

cluded this power is needed {f the applicant ig i:c::::i:::e :: :::n‘c::?;
a high degree of system integrity in seeting future demands for power. A
decision not to construct the plant will result in inadequate reserves
for the applicant's systexs after 1979, with increasing risk of load
curtailments. Sufficient power is not available from deferred retirement

of existing units (no retirements are planned in the next few ycars) or
from outside the applicant's system. Therefore, this alternative is con-
sidered unacceptable.

9.1.2 Installing Nuclear Facilities at Another Site

The Hutchinson Island site was originally selected as a site for a nuclear
pover plant (Unit 1) on the basis of the following criteria: 1) distance
from population centers, 2) availability of adequate land area, 3) natural
characteristics which could contribute to minimizing adverse environmental
impacts, 4) proximity to the West Palm Beach load center, 5) access to
navigable water, and 6) cooling provisfons with a minimum environmental
effect. The decision to install Unit 2 at that site was based on these
sane criteria plus the additional advantages of a lower construction and
operating cost as a result of construction at an existing power plant
site, ninimun additional eavironmental impacts and inability to identify
a more favorable site.

The applicant has two general types of sites available for power plants:

1) coastal sites using open cycle condenser cooling and 2) numerous

inland or coastal sites adaptable to closed-cycle condenser cooling systems
{cooling ponds or towers). Inland sites adequate for open-cycle cooling
systezs are not available because of undependable stream flows and
restrictions on discharge water temperatures.

"

A comparison of the St. Lucie site to another coastal site is presented
in Table 9.1. This alternate site can be defined as a typical east coast
site, although the specific exanmple used was located within a 40 mile
radius of West Palm Beach. This comparison shows no significant advan-
tages for the alternative site and a cost disadvantage. In addition,
selection of the alternative site could cause reliability problems in the
applicant’s system during the one year delay in startup of the plant.
Starting a new site would also result in additional environmental impacts
because of the construction activities.

Inland sites using cooling ponds or lakes were not studied by the appli-
cant and do not appear to have significant advantages relative to the
St. Lucie site. The construction cost would be expected to be at least
$70 nillion higher for the same reasons the alternative coastal site is
more costly: namely additional site improvement and excavation, more
cooling system comstruction, more engineering and cost escalation. In
addition, a cooling pond or tower probably would also be required with
concurrent extra cost.

The ecological impacts cannot be defined speciffcally until an inland site
is selected. A new land area would need to be cleared for the site and,
ags a general rule, larger impacts would be expected b of ¢ pancy
of a large land area by.a cooling pond plus consumptive use of a
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“ TABLE 9.1:
b - significant quantity of fresh water as makeup for evaporative and blow-
COMPARISON OF COASTAL POWER REACTOR SITES (Ref. 2, p. 9.3-2a) down losses. Disposition of blowdown water and chemical wastes also
i : could be a significant proble=m.
—
—Cozparison Paraceters St. Lucie Alternative Site The selection of the St. Lucie site results-in a lowér ecomomic cost and
earlier provision of the needed power. Since other sites do nmot appear
Total Construction Cost  $365,000,000 - . $435,000,000 to have a potential for & significantly lower environzental impact, the
Annual F z - St. Lucie site appears to be at least as satisfactory as any other site.
o uvel and Operating $ 21,000,000 The same 1f a second By having Unit 2 adjacent to Unit 1, less land {s committed than if
sts unit is built at site separate sites were developed.” - -
Replacement Power Cost - 1] $24,000,000- 9.1.3 Alternative Fuels
Access On state highvay  On federal highway An alternative to the St. Lucie nuclear plant would be the construction
On Intracoastal On Intracoastal Waterway of an equivalent fossil fuel power plant at the Hutchinson Island site.
‘ Waterway- Of the fossil fuels, coal and oil are comonly used in Florida. Use of
: No raflrcad No railroad patural gas is limfted. Two small hydroelectric plants have been
Geol operated in Florida. However, due to the generally flat terrain, no
ogy Typical Coastal Sane hydroelectric sites exist with the power potential of the proposed
Island » - plant.
8 Foundation Conditions Similar conditions Similar conditions Although the use of natural gas offers improved operating efficiencies
(<] expected at both  expected at both and reduced air emissions over other fossil fuels, its long-term avail-
sites sites = ability in.quantit{es sufficfent for base load power generation in

Florida is questionable. Until adequate sources of natural gas are

Land Use Unoccupied igsland Szme developed, the use of natural gas for~new base load-units is not con-
. b eventually prob- sidered by the staff to be an acceptable alternative.
. ably would be
developed- " The rapidly changing energy picture raises significant questions on
- future supplies, costs and environmental legislation pertinent to coal
Population -« 310,000 within Larger population and oil usage for electric power generation. Until now, oil has been
30 miles b of cl the major fuel used for electric power generation in Florida. Coal has
to major population not been used extensively by utilities on the east coast of Florida
B centers primarily because of long distances to sources of supply and high ship-
* - - b = ping costs. B -
Hydrology Once-through ocean Same - .
cooling available i In comparison with nuclear ‘plants, the major environmental impacts associ-
Eeol - ) ated with the use of coal and oil involve 1) reduced thermal impact and
Ogy = Coastal {sland - “Same - 2) increased volune of solid and gaseous combustion products. The higher

thermal efficlency of a foss{l plant results in a lower heat rejection

Heteorology Coastal island Same _requirement as compared to an equivalent capacity nucléar plant. As a

s
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consequence, an 850 MWe fossil plant rejects approximately 1270 MWt of
heat including 165 MWt to the atmosphere and 1105 MWt to the ocean. By
cozparison, the proposed plant will reject 1715 MWt of heat, essentially
all to the ocean.* - L

The volume of solid and gaseous waste products produced by fossil units,
shown in Table 9.2, can be a significant environmental problem. 0il-
fired units are generally better than coal in this regard, but nefther
can coxpare with the essentially zero emission of these wastes from
nucléar plants.

"

TABLE 9.2
. SOLID AND GASEOUS PRODUCTS FROM =
- AN- 850 MWe FOSSIL-FIRED PLANT(""’)

o _Coa1(®) onn@
8 Product (metric tong/year) (zetric tons/year) v

$0, - 28,000 18,700

Ko_ - 16,000 : 7,100

) Particulates B 2,400 2,400
Ash (all) - 330,000 18,700

(a) 80X plant factor.

(b) Thebe emissions comply with the standards of the Clean”
Afr Act of 1970 (Federal Register, December 23, 1971), ,
vhich are as follows: Particulates 0.10 1b/million Btu
(o1l and coal); SO2, 1.2 1b/million Btu (coal) and

* » 0.8 1b/million Btu (oil), NOyx, 0.7 1b/million Btu (coal)
- and 0.3 1b/oillion Bru (oil). =

(c) 10,000 Btu/1b; 14% ash; 0.55% sulphur; 2,360,000 metric
tons/year. .

(d). 152,900 Btu/gal; 0.83% sulphur; 1,230,000 metric tons/year.

*Assuning operating efficiencies-of 33 and 40X for nuclear and fossil
plants, respectively.
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In addition, environmental impacts result from the delivery and storage
of these fossil fuels. An 850 Mde fossil plant requires approximately
2,360,000 metric tons-of coal/yr or approximately 1,230,000 metric tons
of oil/yr, assuzing operation at an 80X plant factor. By comparison

a nuclear facility requires only ‘about 28 metric tons of fuel/yr.

0il1 or coal plants require several barge shipments per week, and with ofl
there is the attendant risk of spills. Storage facilities would have to
be constructed requiring sufficient acreage to handle 390,000 metric tons
of coal or 205,000 metric tons of oil, assuaing a minimum 60-day storage
supplys .
The ,applicant estimates an oil-fired unit could be built on the site for
$175 nillfon (Ref. 2, p. 9.2-3), or $190 mfllion less than the proposed
nuclear facility. A coal plant is estimated to cost about $240 mtllion
(Ref. 2, p. 9.2-1). Because of the shorter construction tiwe for a
fossil plant, it is not expected construction of a fossil plant would
delay startup. - b

Because of higher fuel costs for fossil plant operation in cozparison to
nuclear, incremental fuel cost would amount to a total, noncapitalized
cost-of $2,230 million for a coal plant and $1,320 million for an oil
plant, assuming a 30-year plant life. This converts to an incremental
fuel cost present value of $704 million and $462 million, respectively
based on a df t rate of 8.75%.(a)

In suxmary, conversion of the present plant to a fossil facility is
feasible but involves large cost penalties with no significant net
icprovement- in enviroanmental impact. A fossil plant would produce less
waste heat,- although the environmental effects of heat from the pro-
posed nuclear facility are considered insignificant. Conversely, a
fossil plant would produce substantial solid and gaseous cozbustion
products, and the impact on Indian River of an oil spill would be major.

Solar, wind, f;xsion, and geothernal power were excluded from consideration
because they will not be practically available in this area at the time the
additional power is required.

9.2 Alternative Plant Design

9.2.1 Cooling Ponds and Canalsg

The use of either fresh- or saltwater cooling ponds or canals without
sprays 1s not feasible primarily because insufficlent surface area
exists at or near the site. A fresh- or saltwater cooling pond would
require a surface area of about 1800 acres to dissipate the heat from
Unit 2 to the atmosphere. Makeup and blowdown requirezents would be

(a) Present value analysis is discussed in Section 10.
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similar to that required for a natural-draft 5ooling tower: approxi-
nately 70 cfs for saltwater or 50 cfs for freshwater. This volume of
freshwater makeup is not_available at the site, h the freshwater
pond 18 not feasible. Production of freshwater by desalination is too
costly at present. The annual cost, assuming a desalination cost of
$0.50/1000 gal, would be about $3,600,000.

9.2.2 Saltwater Spray Pond or Canal

A saltwater spray pond or canal would require approximately 100 to

200 acres including a band of land around the pond for drift deposition.
Spray systems of the size necessary would be made up of power spray
modules as opposed to spray heads fed by piping because of the excessive
cost of plping for such a large area. Makeup and blowdown requirements
would be generally the sane as for natural-draft cooling towers, or
approximately 70 cfs and 50 cfs, respectively. Heat dissipation to the
ocean would be approximately 4% of that released by the proposed once-
through system because of blowdown requirements.

The major impact from a saltwater spray pond would be from salt deposi-
tion. No quantitative data are available on the drift problezs associ-
ated with spray systems. However, salt concentrations and deposition
on the areas irmediately surrounding the pond would probably severely
limit the numbers and diversity of plant and animal specles. - Drift
quantities are reported to be an order of magnitude greater than for
wechanical-draft cooling towers, although the larger droplet size
results in a smaller deposition area.? In addition, spray modules have
oot been proven reliable as yet for continous saltwater service. Fogging
could also occur infrequently and could affect travel on State Road
A-1-A,

Therefore, on the basis of probable major salt drift impact and unproven
systea reliabiliey, saltwater spray pond cooling is considered by the
staff to be an unacceptable alternative.

9.2.3 Dry Cooling Towers .

-In a dry_cooling system heat is rejected directly to the atmogphere with-
- out using water as an intermedfate heat receiver. Obvious advantages of

this system are the elimination of the need for a saltwater nakeup supply
and the elimination of water and salt drift from the tower. Disadvan-
tages include losses in plant efficiency due to increased turbine back
pressures, condenser replacement costs, large land and capital require=-
ments, increased plant power requirements for cooling tower fans, and
increased noise. The dry cooling systeam would be composed of about

20 mechanical-draft air cooler modules for Unit 2 alone, rendering

20 acres of the site unusable for other purposes.,. A systea of condensate
storage tanks would also be required with a total capacity of 400,000 gal.
The total capital cost is estimated to be about $70 mfllfon.
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Dry cooling towers have not been developed in a size capable of meeting
the cooling needs of the proposed plant. In addition, it is questionable
vhether they could be designed to operate at an acceptable efficiency
level under the temperature conditions prevailing at the Hutchinson
Island site. Dry cooling towers are therefore considered by the staff to
be an unacceptable alternative to the proposed design. -

9.2.4 Natural- and Mechanical-Draft Saltwater Coolinz Towers

In a cooling tower the heat rejected by condensing stean 1s carried away
into the atmogphere primarily by the evaporation of water. An air flow
is provided by either fans or thermally induced draft. The applicant has
stated a natural-draft system for Unit 2 would consist of a natural-draft
cooling tower, a new circulating water pu=p house, cooling tower booster
punps, piping from the condenser to the cooling tower and from the cool-
ing tower back to the condenser (Ref. 2, p. 10.1~10). Makeup and blow-
down systems would also be required.

A patural-draft cooling tower for Unit 2, designed to operate in summer
conditions with a water flow of 1200 cfs and temperature range of 24°F,
would be massive. It would be approximately 480 ft in diameter and

400 fr high. About 70 cfs of makeup water would be required to replace
the 50 cfs of blowdown and 20 cfs lost in evaporation and drift for
Unit 2.

Arrangenents for puping and channeling the circulating water flow for
natural-draft and cechanical-draft saltwater cooling towers are very simi-
lar. The main differences are in the towers themselves. Two mechanical-
draft towers would be required for Unit 2. Each tower would be approxi-

- mately 480 £t long,~70 ft wide and have 12 fan modules. The top of the

fan nodules would be about 85 ft above sea level. The fan diameter would
be about 28 ft in diameter, and about 4500 hp would be required to drive
the “fans.

Among the major disadvantages of the saltwater cooling towers are salt
drift, plume aesthetics, visual intrusion of the towers and, in the case
of the mechanical-draft towers, moise. Salt drift can cause damage to

. equipnment and vegetation. Saltwater cooling towers produce drift whose

maxizun izpact may be up to a mile away. -However, for a coastal setting
such as the St. Lucie site, additional drift £s likely to be low relative
to aumbient levels. Jersey Central Power and Light Cozpany calculated.
annual salt drift concentrations from a natural-draft tower, using a con-
servative drift rate of 0.003752, would be an order of magnitude less than
natural levels." Icproved tower design could lead to lower drift levels.
Based on these conclusions no unacceptable environmental impact fs likely
to occur for salt drift from natural-draft towers. However, no data are
available to verify this assessment.
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The natural-draft tower and its accompanying plume would dominate the site

- skyline. In general, natural-draft cooling towers create only a few hours

per year of fog at the point of maximum plume contact with the ground.
Observations indicate the frequency of ground level fogging from natural=-
draft towers is indeed quite small. The elevated plumes from natural-
draft towers are persistent, generally being a few miles in 1en§th,
although pluze lengths of 20 to 30 miles have been reported.’}® These
pluzes generally rise well above the surface and frequently rise above
naturally existing cloud layers. Theoretical analysis suggests no ground
fogging problems.

Precipitation attributable to cooling towers has been reported."‘ Pre-

cipitation initiation or production does not appear to be a common occur-—
rence, although little is known, and it is impossible to assess the exact
interaction with natural precipitation processes.

A much more significant environmental impact can be expected from a
mechanical-draft cooling tower. Motors and fans in a mechanical-draft
cooling tower would fncrease background noise levels in the surrounding
area. The plume can be expected to reach ground level more often.
Theoretical analysis shows the plume intersecting zero elevation up to

70 hr/yr in the vicinity of the plant. The effects would be strongest

on the applicant's property and over adjacent water surfaces. Hence, the
potential exists for the plume interfering with plant operations, navigation
in the nearby areas and travel on State Road A=-1-A.

The acceptability of mechanical-draft saltwater cooling towers has not

yet been demonstrated for conditions prevailing at Hutchinson -Island. The
major concern is salt carryover and drift. The applicant plans a test of
tower behavior at their Turkey Point site, but critical data needed from
the progran are not expected for 2 to 4 years.!!

In Ty, hanical~draft saltwater cooling towers are technically
feasible but are considered not acceptable because of the significant
environmental ispact from nofse, salt carryover and drift. Natural-draft
towers are ecologically feasible but have the aesthetic disadvantage of
the visual intrusion of the tower and plume,

e

9.2.5 Discharge Water Dilution Systen

It 1is feasible to dilute the heated effluent from the condenser cooling
systea to attain lover temperatures at the discharge. The proposed
recirculation canal could be used to divert water. from the intake canal

to the discharge canal, bypassing the condenser. For exanple,« at an
estizated capital cost of $4.7 million an additional 1150 cfs of water
could be added to the discharge system increasing by 50X the amount of
cooling water discharged with both Units 1 and 2 operating, but at lower
texperatures. This would require 1) an additional intake 1ine, 2) possibly

a second multiport diffuser line and 3) adding an appropriate punping sys-
ten. By this dilutfon scheme, the maximum ocean surface temperature rise
would be decreased from 1.5°F to less than 1°F above anmbient. .
However, insignificant environzental impact is expected from the tempera~
tures associated with the system presently planned for Unit 2, Therefore,
other than reducing surface temperatures slightly, no significant improve-
ment 'would be expected froam dilution. On the other hand, increasing the
volume of,water drawn through the pumping systems, would significantly
increase the number of entrained organisas.

The staff has concluded the temperatures resulting from the presently
proposed system will result in insignificant environmental impact. Hence,
the staff.concludes the additional costs assoclated with this alternative
are not balanced by environmental gains. -

9.2.6 Alternative Sewage Treatment -

As described in Section 3.7.1 approximately 2000 gpd of sanitary wastes
will be passed through a 2300 gal septic tank and then dispersed into an
adjacent 900 ft? filter bed. The filter bed is situated in an area where
the effluent would percolate down through the permeable ground untfl it
reaches the water table. OGroundwater flow in this area is predominately
eagtward toward the Atlantic Ocean. -

While loading of the filter bed does not appear to be a problem, consid-
ering the permeability of the filter bed, the fact remains the effluent
will be septic. Should the porosity of the filter bed decrease with use,
the septic effluent could surface and become a health hazard to plant
personnel

An alternative sewage treatment method is extended acration modification

of the activated sludge process, followed by disinfection. In this process,
raw sewage continuously flows into an aeration tank where 1t is continuvously
air sparged to provide oxygen for the biological degradation of the organic
conponents of the waste. The aeration tank is sized to provide approxi-
mately & 24-hr retention time for the sewage. Contents of the aeration
tank continuously overflow into a settling tank that provides a minimum of
4 hr retention time; here the scum and settled solids aare returned to the
aeration tank for further treatment, while the clarified effluent flows
into a chlorine contactor for chlorination to kill any remaining pathogenic
bacteria prior to release into the circulating water discharge canal. )
Perfodicallly, the excess sludge is removed to a landfill site.

It i3 the staff's opinion installation of an extended aeration plant is
not warranted at this time unless operating experience with the septic sys-
ten indicates unexpected problems. However, if and when a municipal systenm




gewer line 18 extended down the island to the vicinity of the plant, the
applicant should connect to this system to forestall any possible future
plugging problems with the septic tank system.

9.2.7 Blocide System Alternatives

Chlorination will be used to control biofouling of the main condenser
systen. The chlorination progran will be conducted so that Units 1 and 2
are never chlorinated simultaneously. The program will produce a maximum
chlorine concentration of 0.2 ppm in the discharge canal (0.4 ppa 4f the
circulating pum=ps for only one unit are operating). The applicant plans
to monitor total chlorine levels at the ocean discharge to determine any
izpacts on the marine biota.

If marine 1ife is affected by this chlorination program, two mechanical
alternatives are available for controlling bilofouling in the condenser:
one which circulates sponge xubber balls through the condenser tubes and
one which utilizes captive nylon brushes. In the absence of a chlorina-~
tion program, the circulating water inlets would have to be cleaned manu-
ally during plant shutdowns.

The sponge ball system would require installation of a ball-injecting
device on the inlet piping and a collecting screen on the outlet piping.
The total nuzber of balls required would be about 10Z of the total number
of condenser tubes. Screens on the outlet piping would restrict water
£flow through the condenser and therefore increase the temperature rise
across it.

The captive brush system would require installation of a basket at each
end of each condenser tube and a brush for each tube. Cleansing would be
accozplished by reversing flow through the condenser on a perfodic dbasis.
Reverse flow through the condenser would not be as large as forward

£flow. During reverse flow the temperature rise across the condenser
would be elevated.

In view of the very low suggested discharge limits, the use of chlorine
as blocide should be carefully controlled. Alternative blocides such
as ozone and acrolein have been proposed in the literature, but the
feasibility of employing thea has not been clearly established.

9.2.8 Chenical System Alternatives

The chemical system for water treatment for Unit 2 will consist of two

600 gpn demineralizers and associated equipment. Sulfuric acid and caustic
soda wastes generated by the systea would be neutralized and discharged to
the combined circulating water flow of Units 1 and 2. An alternative to
the discharge of these wastes into the circulating water flow would be to

crystallize and concentrate the dissolved golids in the wastes by evapora-
tion and centrifugation. Solids could be stored in rain-proof shelters
onsite for the 1ife of the plant. Distilled water produced by the process
would be used as feed to the demineralized system.

Another alternative which would substantially decrease fon exchange

resin regeneration waste is the use of a reverse osmosis process to pre-
treat the feed water to the deaineralizer. The reverse osmosis process
could remove 90% or more of the dissolved salts, and therefore reduce the
amount of regeneration chemicals by an equivalent amount.

The staff concludes the ex{sting system of dilution in the ocean is not
ecologically objectionable because the sodiun and sulfate lons are a
natural constituent of seawater and the amounts added to the discharge
do not change the ter ¢ tration to an objectionable degree.

9.2.9 Normal Transportation Procedureg For Alternatives .

Alternatives, such as special routing of shipments, providing escorts in
separate vehicles, adding shielding to the contafners, and constructing a
fuel recovery and fabrication plant on the site rather than shipping fuel
to and from the station, have been examined by the staff for the general
case. The impact on the environment of transportation under normal or
postulated accident conditions 18 not considered to be sufficient to
Justify the additional effort required to implement any of the
alternatives.
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10. BENEFIT-COST ANALYSIS M

A benefit-cost analysis for a power plant at a specific site normally con- !
sists of two phases: 1) an overall analysis for the power plent describing
the general benefits and costs for production of the electricity at the
selected site and 2) & benefit-cost analysis of the primary design vari~

ables for the specific power plant (usually the alternative fuels and

waste heat'disposal systems). .

In the following scctions, benefits and costs for producing electricity
by Unit 2 at the St. Lucle site are first discussed using the proposed
nuclear power plant as the reference case. Then the alternatives selected
for analysis are described, and a benefit-cost analysis of these alter—
natives is made to determine the most favorable alternative.

10.1 Energy Cenerating Costs

The total cost for generating electricity at a power plant includes both
economic and environmental costs. Economic costs are the dollars of
incoze needed to 1) pay the current out-of-pocket expenses and 2) recover
the capital {nvestment necessary for construction of the physical plant.
Repayment of the capital investment is normally assumed to consist of

a uniforn seriecs of payments into a sinking fund that will have a value
equal to the original investment at the time of the plant retirement. The
usual wmethod for calculating energy generating costs is to add three costs
together: operation and maintenance (0 & M) costs, fueling cost, and
annual return on capital. Generally O & M costs are essentially constant
fron year to year, fueling cost 1s directly related to the quantity of
electricity produced, and annual return on capital is a fixed percentage
of the total capital investment determined primarily by curreat bond
interest rates, stock dividend rates and tax rates. For Unit 2, the
estimt?d energy generating cost (assuming operation at a 80X plant
factor) (@) are shown in Table 10.1.

Environmental costs for generating the electricity result from the release
of heat, chenmicals, and radioisotopes to the environment plus the social
izpacts due to construction of the plant. These are summarized in Sec~
tion 10.3 (specifically in Table 10.2).

(&) If the plant factor was reduced to 70% or 60%, total electricity

costs would increase to about 14.2 or 16.1 nills/kW-hr respectively.
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TABLE 10.1

1980 ENERGY GENERATING COST
ST. LUCIE UNIT 2

Present
. Worth Annual Cost
($ millions) ($ millions) Mills/kW-hr
Operation and Maintenance 60 5.7 0.9
(includes insurance and
licensing costs) ~
Fuel 157 15 2.5
Capital 365 55.1 9.2
TOTAL 582 75.8 12.6

10.2 Summary of Benefits

10.2.1 Power Generation

Unit 2 is designed to operate at approximately 850 MWe. At the antici~-
pated plant factor of 80X, annual power generation will be about 6.0 bil-

1ion kW-hr/yr.

10.2.2 E=ployment

Construction of Unit 2 will require approximately 4400 man-years of con-
struction esployment during a 5-year period. The peak construction force
is estimated to be about 1400 people, and the permanent operating staff
will be about 25 persons. On the basis of onc service or support job -

created for each industrial position,-this results in a total long-term _ __

increase of about 50 Jobs in the area. No-other changes in employment
are expected to result from construction and operation of the plant.

10.2.3 Tax Generation

Construction of Unit 2 will add to the tax base a $365 million power plant
plus an estinmated 30 residences worth about $1 million in surrounding

TABLE 10.2
ALTERNATIVES DATA SHEET
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TABLE 10.2 (Continued)

10-4 10-5

communities. This assumes the new jobs are additive, but only about two-
thirds will result in construction of new residences.

10.3 Summary of Costs and Environmental Effects

B

10.3.1 Capital Cost and Related Resource Commitments

Construction of Unit 2 {5 estimated to cost about $365 millfon. The dis-

IV (o g S

R {gﬁgs 7% .17 1! tribution between labor and materials is estimated to be about $119 million
H iczigga HEH %#333 . %f.,- % :g’ 1] for labor and $84 million for site materials and factory equipment. Perma-
§""'i__ %’?g;i, & ;5 gg’;!l f3 3 “i i i’ii 2 gsl nent resource commitments include the comstruction materials used, par-
131 ggégeiz gi i ﬁ;;g ' o f 22 ,§;§ ] §§§ ticularly the materials in and around the reactor. These probably will
TR Iafeicudd s¥=as - be unavailable for other uses for decades because of creation of long
- H . s half-1ife radioisotopes by neutrons.
T o 3 ) -
3 > Hd 1.,
Bgle = 3 3535 iii 1z . H §! 1iiis s:i Land occupied by the reactor and turbine buildings probably is permanently
R B+ 'g 5;; R 2;; §§ ;gii ; ; i comaitted to industrial use. Demolition and removal of the massive con-
3 s 3 § £ - b crete foundation and shielding structures would be more costly than the
; i35t . o] . !!§§ present value of the land. Obsolescence of existing facilities, however,
A (HE ] ,;ig 5 B 535} 1 would not preclude modification of the buildings and conteats to accommo-
!;g TPEY] Ni #i8 gg; gfgg z! s g; §§ ;;ig, %éi _date future industrial activities. v
& § il iz 3f3Ee g % i -
I it LR £2 seaade e %2 10.3.2 Operating Cost and Related Resource Commitments
g .3.
fy53ce . . !
B N 3 §§§§ P ; g,’ . giggg The operating cost (including fuel) for Unit 2 is estimated to be about
ih §3e3% !!é E’sﬁ 33 iig H H - hg;,ggg, 33335 $20,700,000 annually, including insurance. Miscellaneous operating mate-
LT g £ Egg;‘ 3% F 34 f‘ pad s igi SH O H RS R H rials include items such as office supplies, protective clothing and water
| iopdElsiiely @& £ sZiamdii f4f treatment chemicals. Maintenance materials are typical, e.g., oils,
s % greases, paints and repair parts.
f gy EEY e 1 I - =
LH 1Y BTN L 10.3.3 Aesthetics
giil=sl; ;;§E§§§g § 3 z gii ggg;;i ggsgig é —_ .
H %g §§§§§ H § TR I 1};5 i §§i§ : Addition of the Unit 2 facilities to the site will add primarily an
§ . 2 extension to the existing turbine buildings plus a rounded reactor dome;
3 ; § . . however, this will have a minor additional aesthetic impact. Neare:t N
residences are approximately 1.5 niles away across Indian River, and this
s §g§ % « ig '3 Y H 2 ; § ; F distance tends to minimize the overall visual impact. The tall contain-
HIH$H 23x ¢ ssx il 2= : -s8Ei3s ment building precludes camouflaging and can be seen easily. However,
HH 'iii 11y % H H ég 3;’5 § £ 5{ HE R i i Dost other plant buildings have been designed to present a low profile
ii;‘i;;;!;:i E i z §§! HiL ; ;i; g §§. $x:1 and to help them blend into the surroundings.
HHG TS 118N L

10.3.4 Water Pollution

The primary chemical impurities released to the ocean are sodium sulfate
and chlorine. Since sodfum sulfate is a "soft" chemical found in all
natural waters, the net effect on seawater quality is negligible. Chlo-~
rine 18 expected to be at a low enough concentration to have an insignifi-
cant effect (Section 5.5.2). Radionuclides released to the ocean from
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the radwaste facilities are estimated to cause a negligible integrated
radiation dose of about 0.04 man-rem/yr. Thermal discharges to the once=
through cooling systen from Unit 2 are expected to have insignificant
affect on aquatic resources (Section 5.5.2). As a result, reduction in
thermal releases by use of a closed-cycle cooling system would provide an
insignificant environmental benefit.

10.3.5 Air Pollution

There will be no significant release of particulates or noxious chemical
compounds to the atmosphere. There will be a release of small amounts of
exhaust fumes from diesel generators during periodic testing of emergency
electrical equipment. This is estimated to be about 0.1 tons of par-
ticulates, 0.3 tons of soz and 3 tons of Nox per year.

10.3.6 Radiological

Radionuclides released to the air from radwaste facilities are not
expected to produce significant radiation exposure of the population when
cozpared with the natural background radiation. Total body dose to the
individual residing nearest the plant is calculated to be about

0.03 mrem/yr from the release of gaseous effluents. Dose to the 2-granm
thyroid of an infant consuming milk from the nearest grazing

cows could be 0.8 mrem/yr. Total dose to the approximately

450,000 persons expected to be living within 50 miles of the plant in
1980 i3 estimated to be 0.4 man-rem/yr. The dose to the general
population from shipments of spent fuel and wastes are estimated to

be 7 man-rem/yr. The dose to plant personnel is expected to be

450 man-rem. This expected additional dose will be negligible in
comparison to the natural background dose of 54,000 man-ren/yr for
these same persons.

10.3.7 loss of Aquatic Life

Losges of aquatic 1life due to capture of fish on the intake structure
screens plus passage of small fish, organisms and fish eggs through the
circulating water systems were examined in Section 5.5.2. The loss in
quantities of phytoplanktons, zooplanktons, fish larvae, fish eggs and
£igh was concluded to be minor.

The probable additional effect of plant operation on turtles was con-
cluded to be ninor and acceptable, particularly when balanced against the
benefits of maintaining a large portion of the site adjacent to the ocean
in 1its present condition.

10-7

10.4 Benefit-Cost Balance

10.4.1 Alternatives Selected for Benefit-Cost Analysis

The alternatives of not providing the pover or importing power from other
utilities are not considered viable alternatives. As explained in Sec-
tion 8, not providing the power would reduce the applicant's reserve
capacity to 11X by 1980 and would also reduce the generating reserve of
the entire Florida Power Pool to 17% (when the desirable reserve is 28%).
Purchase of sufficient power to replace that from Unit 2 1s not possible

because the applicant already is purchasing whatever power is available
from adjacent utilities. '

In Section 9, three alternatives to the plant and six alternative cooling
8ystems were identified. Table 10.2 presents a summarized description of
the most competitive alternatives. The alternatives can be clasgified
into four categories: alternative sites, alternative fuels, once-through
cooling systems, and closed-cycle cooling system.

A satisfactory alternative site was not identified because all other sites
result in significantly higher costs and at least a one year delay in
startup of the plant.

The oil-fired plant i3 the most pronising alternative plant design based

on data available prior to November 1973. Data recently furnished by the
applicant confirnms this.2 -

Cozparison of the open-cycle cooling systens reveals that a dilution sys-
tea appears to be the most promising alternative because most of the
temperature reduction benefit is obtained with a relatively small cost.
Comparison of the four closed-cycle alternatives reveals the natural-draft
tover 1s the most promising because of lowest environzental izpact. These

. three nost favorable plant and cooling system alternatives are compared

to the proposed plant in the final benefit~cost analysis described below.

10.4.2 Benefit-Cost Analysis -

Analysis of the general characteristics of the alternatives reveals all
alternatives considered have esgentially the same benefits as described
in Section 10.2 (i.e., all alternatives result in eggentislly the saze
power generation, esployment, and tax generation). As a result, the com-
parison of the alternatives can be made solely on the basis of costs.

The plant and cooling system alternatives selected for the final analysis
and their significant costs are suzmarized in Table 10.3. Because the
various capital and operating costs occur at different tines, a present
worth calculation has been used. Each of the monetary costs on Table 10.3
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TABLE 10.3

SUMMARY OF ADDITIONAL IMPACTS OF ALTERNATIVES TO ST. LUCIE PLANT UNIT 2

ADDITIONAL COST OF ALTERNATIVES

NATURAL DRAST
CORING TOWER

FTLVENT SIWTION

CILFIRED PLANT

REFERENCE CASE
(EXISTING BESIGN

MONETARY COSTS
GAILLIONS OF DOLLARS)

CAPITAL COSTS

1150

35

CAPITALIZED FUk AND OPERATING

CosTs

o=

¥

TOTAL PRES ENTWORTI

ADDITIONAL ENVIRONVENTAL INVPACT {FROM RTFERINCE CASD

REFERINCE CASE IMPALT

NVIRONVENTAL CONSIDERATIONS

NI Ut

NACRES

173 ACRES

S ACRES

AREA DIVERTED
SHORELINE UL

OILUMOADING

fACILUTIES

WATER USE

INCREASED ENTRAINMENT  GREAT DECREASE IN

GFFECTS, INCRIASED

PHYSICAL DAMAGE TO

NEGLIGIBLE IMPACT ONFINAND  PROSABLY NO SICGNIFICANY

AQUATIC RESOURCES

THERMAL ENCREVENT !

AND IN VOLUIVE OF
SALINATY WATERS WITH
BICTA, DESTRUCTION
OF AL ENTRAINED SICTA,

DONNWOILD INVOLVE
DISCHARGE OF HIGH

CHARGED WITH UNKNOWN  UNKNOWN EFFECTS ON

NET EFFECT ON ENTRAINED

ORGANISMS,

ORGANISMS SUBJECTIO  WATERUSED. BLOW-

PASSAGE OECRIASES
THERMAL INCREMENT 3UT
INCREASES VORLME 018 -

FISHAFFECTED BY POTENTIAL

OIFFERENCE
OILSPILLS

FISH EGG AND LARYAL PASSAGL

CONSIDERED MINCR,

ENTRAINMENT EXPECTED TO 8L
MINOR, OVERALL EFFECTS ON

SHELL FISRING.

MAKR IMPACT FROM 500
FOOT TALL COOLING

MINOR LMPACT FROM BOILER
AND STACK STRUCTURES ANO

SMOKE FROM $TACK

VIRY MINOR VISUAL LMPALT
FROM ADDITIONAL REACTOR

AV TURBINE SUILOINGS

ALSDEICS

TONER AND HIGH LEVEL
FOG,

NONE

N0 TRUCKS, 230 BARCESIYEAR

FUEL AND WASTE TRANSPORTATION 6] TRUCKLOADSIYEAR

WASTE PRONUCTS

NOME

NO ARTIFICIAL RADICACTIVITY

RELEASES

7 MAN-REMAR
L3O TONNES NagSQNVR

10LESS TONNES CRAVR

01 TONNES PARTICULATESAYR 2,400 TONMES PARTICULATES YR

03 TOWES SOPVR
3.3 TONNES NO,IYR

19, 000 TONAES ASHAYR

58 TOMNES CRYR

represents the amount of money that must be invested in 1979, at 8.75%
interest to provide the funds necessary to cover the related expenditure
during the following 30 years; i.e., to the assumed end of the useful life
of the plant. Alternatives to the existing design are presented in terms
of differential costs relative to the existing design.

The second coluzn of Table 10.3 lists the costs for the reference case and
the related environmental impacts. The final cost is $365 million.

Annual fuel and operating costs are estimated at $20.7 million. Over the
anticipated operating perfod for the station these annual expenses are
equivalent to a present capital cost of about $582 million. The remainder
of the coluzn shows the enviroazmental impact of the existing design.

The third column shows the differential costs associated with an ofl-fired
plant. 1Its capital cost is estimated to be $175 million.” Fuel and oper-
ating costs for 30 years for the oil plant are estimated to be $1,845 mil-
lion (present worth of $646 million) or $1,224 million more than the
reference case because of the higher fueling costs for oil than for
nuclear. The remainder of the colu=n shows that the envifonmental impact
for the oil plant would be undesirably higher than for the reference case.
The remaining columns are the results of similar analyses of the costs and
environzental impacts for the other listed alternatives.

Based on comparison of the foregoing plant and cooling system alternatives,
it is apparent none of these alternatives result in a significant reduction
in environmental cost in comparison to the reference case. In addition,
all of the alternatives result in an economic cost that cannot be balanced
by an environzental benefit.

Based on this analysis, the staff concludes the benefits of constructing
and operating St. Lucie Unit No. 2 as proposed by the applicant outweigh
the identifiable environmental and economic costs from this action.

B
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REFERENCES 11. DISCUSSION OF COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL
STATEMENT -

. Florida Power and Light Company, 1972 Annual Report, February 12, 1973. -
! * © s 7 ’ Pursuant to paragraphs A.6 and D.1 of Appendix D to 10 CFR 50, the Draft

2. Letter from William H. Regan, Jr. to Dr. Robert E. Uhrig, Florida Eavironnental Statement (DES) of February was transmitted, with a request
Power Light, January 28, 1974. for comment, to:

Federal Agencles

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army, Corps of Engincers
Department of Commerce
Departzent of Health, Education, and Welfare
Department of Housing and Urban Development
Departoent of the Interior
Department of Transportation
Eavironmental Protection Agency
Federal Energy Office )

. Federal Power Comnission

Florida State Agencies

Department of Natural Resources
Department of Pollution Control
Division of Health

Offfce of the Governor

Public Sexvice Commzission

goLd

Local Agencies
County Adzinistrator, St. Lucie Couanty

In addition, the AEC requested coxments on the Draft Environzental State-
ment from interested persons by a notice published in the Federal Register
on February 8, 1974 (39 FR 4937).

Comsents in response to the requests referred to above were received from:

Advisory Council on Historic Preservation
Department of Agriculture

Department of Commerce

Department of Health, Education, and Welfare
Departument of the Interior

Departzent of Transportation

Eavironzental Protection Ageancy
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Federal Power Commission

Florida State Department of Administration
Florida State Department of Pollution Control
Florida State Department of Natural Resources
Florida Public Service Commission

County Administrator, St. Lucie County
Florida Power and Light Company

Appendix A reproduces the comments received. The applicant’s responses
to the cozments are contained in Appendices B and C. The staff's con-
sideration of these comuents and the disposition of the issues involved
are reflected in part by revised text in other sections of this Statement
and in part by the following discussion.

11.1 The Site

11.1.1 Geology and Seismology

Cozment: (Interior A-8)

The very brief description of geology and seismology on page 2-13 is
inadequate for an assessment of the geologic environment. The distri-
bution and physical properties of the materials on which Unit 2 would
be founded have not been described, except for the statement that the
Anastasia formation is highly permeable and the Hawthorne formation is
seniperneable. The plant would evidently be constructed on a layer of
cozpacted artificial £i111 of considerable thickness having a surface
elevation of about 18 feet above sea level, but no further information
has been provided on the composition or physical properties of the £111,
or whether the initial surface layer of 4 to 6 feet of peat was removed
prior to ¢zplacement of the £111.

The digcussion of seismology is limited to a description of the general
distribution of historical earthquakes in the region. Informatfion on
the intensities of these earthquakes is entirely lacking, except for the
qualitative statement that earthquakes in Florida have been Mof low to
moderate intensity." No mention has been made of ground accelerations,
operating-basis earthquake, or design-base earthquske. Seismic design
paraneters to be used in the design of Unit 2 should be identified, the
wmethods of their derivation should be discussed, and any environmmental
impacts related to geology and seismology should be evaluated. The
environzental statement should also provide assurances that the geology
and seismology of the site of St. lucfe Plant, Unit 2, have been taken
into account as prescribed in AEC's "Seismic and Geologic Siting Criteria
for Nuclear Power Plants™ (10 CFR 100, Appendix A, Federal Register, Vol.
36, No. 228, November 25, 1971).
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Response:

In the interest of brevity, the staff has summarized information on site
geology and sefsmology pertinent to the assessment of environmental impact
of this plant. A detafled assessment of the adequacy of site geology

and geismology is available to the public in the applicant's Safety
Analysis Report and will be in the staff's Safety Evaluatfon Report.

11.1.2 Meteorological and Hydrologic Interactions

Cozment: (Interior A-10)

In at least four places in the draft environmental statement reference
has been made to the possibility of Hutchinson Island being cut in two
in the vicinfity of the St. Lucie Plant during major storms (p. ii, para-
graph 5; p. 4-1, paragraph 3; p. 4-8, item 2a; p. 8-13, paragraph 3).
Although this potential hazard would evidently be confined largely to
the period during which the discharge line is being installed, and con-
struction plans have been outlined to minimize this hazard, concerns
arise from the fact that the 15-foot-high dune ridge is the primary
barrier against severe wave action during a stomm cutting the fsland in
two and the fact that even after the perfod of excavation this potential
continues to exist until dune stabilizing plants have reestablished
their roots. No information has been provided on the area of the island
in vhich the hazard of wave danage 1is greatest, or which, if any, parts
of the nuclear plant would be threatened by such damage. The lack of
data on topography and surface drainage of the site makes it difficult
or impossible to independently assess the probable risks, although it
seens probable that the greatest threat would be immediately north of
the discharge canal, near the head of Big Mud Creek.

Concern also arises from the fact that Unit No. 1 is scheduled for infti-
ation of commercial operations mid-1975 while construction for Unit No.

2 1s not scheduled to begin until early 1975. This suggests that the
hazard may exist during a perfod when the plant will be in commercial
operation. Because of the foregoing circumstances, we believe that the
environmental statement should provide the following additional types of
information: (1) a description of protective barriers from erosion by
hurricane-driven waves and tides, since hurricanes have occurred in
Florida about 1.6 times annually from 1885 to 1958; (2) a description of
the relation between the 15-foot-high coastal dune ridge and the 18-foot-
high artificual £111 beneath the plant, to ind{cate whether stabilization
of the latter material is required or is proposed; (3) an estimate of

the schedule for construction of the new discharge line in relation to
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the operation of Unit 1; (4) an assessment of the maximum credible damage
that night result from wave erosfon during the period of construction of
the discharge line and before vegetation became reestablished, including
any potential damage to plant facilities; (5) adequate data on the topo—
graphy and geology of the site to support an independent t of the
eavironzental risks and of the proposed mitigative measures.

Coczent: (Commerce A-5 )

The area of the facility site was described as "flat and low" (Section
2.2) and that the plant sfte was to be raised to about 18 feet above mean
sea level (Section 2.4). The temporary dune (Section 4.0) will provide
soe protection but’this is not to be considexed adequate for protection
against a full hurricane, especially since.the anchoring root systexms of
local vegetation will be removed.

Although the 18-feet height appears to be reasonable security against
storn surges based upon available data from past storms, there has been
no attezpt to evaluate potential storam surge for possible future storms.
Of course, authoritative data of this nature is usually unavailable
without recourse to an extensive investigation, but the potential for
storn surge is sufficiently signiffcant to warrant the expense of such
an investigatio..

~here is also a realistic danger from erosion as a result of hurricane
induced wave action. It iz not unusual to hear reports of sand dunes

20~ to 30-feet high and with several hundred feet of lateral extent being
completely washed sway under prolonged exposure to hurricane induced
wave action. This erosion problem is dealt with in the planning of coa-
tunity protection against hurricanes, and it is within this context that
we mention the problem and refer its solution to the proper authority.

In the planning‘ of Unit No. 1, which is now under construction, we made
a similar cozment on the storm surge poteatial.

It would be our recommendation that a study be made tc determine stomn
surge heights which would be likely to occur in this area as it is quite
vulnerable to hurricane activity. We also suggest that you seek expert
advice concerning the problem of site erosion.

Response:

The normal beach line with its crest stabilized by indigenous plants is
the major protection against wave overrun. Overrun and restructuring of
the island is a remote possibility with the narrowest points being most
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susceptible to cutting through and significantly changing the terrestrial
envixonnent.' Thus, the construction permit condition (item 7b, p. V) em=-
phasizes the necessity for the earlicst possible restoration of the dune
vegetation where it is disturbed for the discharge line.

Plant safety aspects are considered separately as part of the Prelininary
Safety Analysfs Report and the staff's evaluation contained in the Safety
Evaluation Report. These reports consider foundation material for the
site, the Probable Maximum Hurricane and its rclated gurges and wave
crests. :

11.1.3 Items of Historical and Archaeological Interest .

Cozment: (Advisory Council on Historic Preservation A~2) -

Although the Atomic Energy Cocmission indicates that "no historical damage
will be done by this project" (p. 2-13), there is no evidence to support
a sinilar £inding with respect to archaeological resources in the project
area. The Advisory Council requests that it be provided with specific
infornation as to the nature and extent of any archaecological resources.
Such information is also necessary for the purpose of cozpliance with the
Executive Order. ]

Response:

As the site has previously been surveyed for Unit 1 and essentially all
of the land clearing for both units was accomplished during the comstruc-
tion of Unit 1, there is virtually no potential for discovery of objects
of historical, archaeological, architectural, or cultural significance
during construction of Unit 2.

11,2 Construction

11.2.1 Site Preparation
Cozment: (Interior A-9)

It is recognized-on page 4~1 that reexcavation-of the beach and dune  _
ridge "could have been eliminated if the applicant had installed a stub

.1line for Unit 2 through the dune at the time the Unit 1 line was installed.

:his pas:daction is now irrelevant unless a simflar future situation could
e averted.

However, the statemcent does not mention the possible future need for addi-
tional units at this plant. Assurances should be included in the environ-
pental statement that pogsible future construction requirements have been
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foreseen and that consideration has been given to accomplishing such
work in conjunction with the presently proposed work, particularly in

the case of excavation across the beach ridge or any other work involving
exceptionally fragile environments.

Response:

The staff stated the potential for environmental damage would have been
zininized {f the discharge line had been installed through the dune and
beach during installation of Unit 1. The applicant has indicated willing-
ness to include construction of the discharge pipe for Unit 2 during con-
struction for Unit 1, if permits can be obtained from the proper author-
ities. As to additional units at the site, the applicant has not requested
a construction pernit from the staff for any such units. Any construction
associated with additional units would have to comply with the Cormission's
regulations, 10 CFR Part 50.

11.2.2 OQutdoor Recreation Facilities

Cozstent:  (Interfor A-3 )

The 1,132-acre tract of land owned by the applicant is located in an area
of rapid residential and commercial development. A concomitant to that
expansion will be Increasing demands for public outdoor recreation oppor=
tunities, especially the kinds of beach-water related opportunities which
the 830 acres of unused land at the project site, including 2.25 miles of
prizme ocean beach, can provide.

The applicant currently allows recreation on its land at the project site
on an unregulated basis. It fs indicated on page 4-1 that use of the

site by the public for recreatfonal purposes during construction and opera-
tion of Unit 2 should not be significantly affected beyond that resulting
from the presence of Unit 1. Item 6 given on page 4-6 states that, "the
applicant does not plan to restrict public access to areas between the
plant and the ocean unless considerations of public safety require exclu-
sion". It is also indicated in several other places in the statement that
the applicant plans to allow recreational use of its lands to the extent
possible within certain limits necessary for health and safety reasons.

We are pleased that the applicant has chosen not to restrict recreatfonal
use of its property beyond that necessary; however, we think that the
opportunity to improve the azount and quality of recreational use should
zot be ignored. The applicant is a major utility with the ability to
obtain land and other resources through condeznation proceedings, There-
fore, it follows that the use of these resources should also be in the
overall public interest.

Based on the present and future needs for recreational opportunities in
the project area, we suggest that the applicant develop a land use plan
for those areas not dircctly needed in the production of electrical

energy which would include picnic tables, rest rooms, turnouts for parking,
and other related facilities or preferably eater into a utility-public
partnership for developing greater recreational use of utility lands

and waters. Several possibilities which should be considered by the appli~
cant and addressed in the final enviornnental statement follow.

1. An agreement with a local level of government whereby the applicant
would retain full rights of ownership but the governmental unit would
provide basic facilities aimed at improving access and recreation.
This arrangement could be a plus for the applicant's public relations
program and would insulate the applicant from direct involvement in -
providing recreation.

2. Modest development, under agreenent with a local level of government
with use controlled by special use pernits, ‘

»

3.* A lease back arrangement with the applicant retaining full rights of

ownership, but under which a local governzental unit would manage *
the area and assuze responsibility for users.

Coz=ent: (Interior A-~9)

Hutchinson Island is a nesting area for several species of sea turtles.
Since developzent of the shoreline to the north and south of the St.
Lucle site 1s rapidly occurring, the 2.25-mile shoreline under the appli-
cant's control will probably becone increasingly important as turtle
nesting habitat during the near future. Under present Florida law, green,
loggerhead, trunkback, leatherback, hawksbill, and ridley turtles and
their nests and eggs are protected during the nonths of May-August in St,
Lucie County. Therefore, recreatfonal plans should contain provis{ons

sary to adequately protect the turtle resource during the nesting
season.

Response:

These suggestions have been called to the attention of the applicant and
the St. Lucie County Administrator. The staff concludes these options
should be a matter of local choice. The applicant's present plan not

to develop the site, but allow public access to the extent safety and
security permit, is a reasonsble option with minimal environmental izpact.
This does not preclude later development of the site as suggested. The
Environmental Technical Specifications for the operating license will give
assurance that sea turtles will be adequately protected.




kMR-

11-8

11.3 Radiological Aspects

11.3.1 Radioactive Waste Treatment

Comment: (EPA A-17)

“The AEC staff has noted that poteﬂthl stean releases to the environsent

due to turbine trips and low-power physics testing have been analyzed.
It was concluded that such releases are negligible as compared to.the
total calculated Zaseous source-tern. We request that the bases for the
analysis and its results be provided in the final statement. . Also, we
request that, in the final statement, the AEC clarify whether or not the
turbine building drain releases are to be saspled and wonitored, as sug-
gested by the Regulatory Guide 1.21.

'Response:

The bases for our statemeat are given in draft Regulatory Guide 1.BB,
"Calculation of Releases of Radfocactive Materials in Liquid and Gaseous

" pffluents from Pressurized Water Reactors," pp. B98-B100, which is

given in the "Attachaent to Concluding Statement of Position of the

Regulatory Staff, Public Rulezsking Hearing on Numerical Guides for

Design Objectives and Limiting Conditions for Operation to Meet the

Criterion 'As Low As Practicable' for Radioactive Material in Light-
Water-Cooled Nuclear Power Reactors,” February 20, 1974.

The applicant will be required to sazple and monitor turbine building
£loor drains in order to comply with General Design Criterion 64.

11.3.2 Noble Gas Releases

Cozment: - (Commerce A-5)

- =%

The major portion of the routine noble gas release to the outside atmos-—
phere comes from the decay tanks (5400 Ci out of a total of 7648). There

. are three such tanks where bases are contained for a period of about 1

month before release to the atmosphere. No specification is given as to
the perfod and frequency of release to the atmosphere. We can only assune
that the period is short (few hours) and the frequency on the order of

12 times per year. This being the case, the use of an annual average
dilution factor of 1.7 x 10 5 gec m 3 at a distance of 0.1 mile N.W. of
the plant (see page 5-15) is erroneous and the subsequent total-body dose
calculations are meaningless. .

«
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Response:

The releases of noble gas from the applicant's decay tan! b

on essentially a random basis with respect to aeteozolég:za‘;igng:ti::
Thus, over the 1life of the plant an annual average dilution factor will.
serve to determine the average dose to an individual., No doubt, at some
of the release perfods, the dilution factor will be lower than ;vera CH
but on the other hand, these should be ameliorated by above average gli
tion factors during other perfods of release. o8 -

11.3.3 Location of Cows
Cozzent: (EPA A-14)

Our calculation for a milk ingestion dose to a six-month old

suning one liter of milk per day produced by a cow at the nea:}e‘:tdpgi::ual
pasture two niles west) is about 40 mrem/yr for both units. To ensure that
the thyroid dose due to milk consumption does not exceed the provisions

of the proposed Appendix X to 10 CFR Part 50, the applicant should develop
a progran to identify the actual location of milk cows as part of their
operational environmental surveillance program. Documentation of this
commitment should be provided in the final statement.

Responses

Ve ;:oncur that a cow census will be included in the radiological moni-
toring program. This will be required 'in the development of the En -
mental Technical Specifications. i o Faviron

11.3.4 Milk Sampling
Comment: (EPA A-14)

The preoperational and operational environmental xadiological s

1}
progran includes a single monthly milk sample taken at agpoinc 12"322““
west of the plant site. We recommend that once the facility begins opera-
tion, milk samples be taken from the nearest identified cow (7.5 miles
SSH)“or any dairy animals found closer to the plant.

_Response: B ) ' -7 -

The Environmental Technical Specifications will require that milk samples

be taken from dairy animals at varying dist.
e aenea o, 8 ying ances from the plant, including

v
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11.3.5 Apparent Inconsistency in Whole Body Doses

Comment: (EPA A-17)

The AEC should explain the discrepancy between the staff's statement

(p. 3-30) that "...the operation of Units 1 and 2 will result in a vhole
body dose of sbout 5 mrem/yr..." and the breakdown of whole body doses in
Table 5.3 of the draft statement showing a total whole body doge of less
than 1 mxen/yr.

Response:

The statement on p. 3-30 should have read "...whole body dose of less than
S mrem/yr..." As the "as low as practicable" guideline is 5 nren/yr, the
staff vas able to conclude (in the last sentence of the paragraph) that
the gaseous waste treatment systea is acceptable. The staff estinmated
radiation doses from gaseous effluent releases are given in Table 5.3.

11.3.6 Radiologfcal Environmental Monitoring

Cozment: (Comzerce A= 6)

The radiological environmental progran should include aquatic vegetation
among the samples to be analyzed for radioactivity (Table 6.1).

Response:

We concur that aquatic vegetation will be included in the radiological
sampling program. This will be required in the development of the
Environmental Technical Specifications.

11.3.7 Solid Waste Burial

Cozment: (Interior A-9)

The solid radioactive wastes that would result from operation of Unit 2
have been estimated to include annually about 1,050 drums having a total
activity of approximately 6,000 curies. These wastes are described as
consisting of spent demineralizer resins, evaporator botton concentrates,
ventilation air filters, contazinated clothing and paper, and miscellaneous
{tems such as tools and laboratory glassware. According to page 3-32, the
wastes would be shipped offsite to an pecified 11 d burial ground.
1t is stated that “greater than 90Z of the radfoactivity assoclated with
the solid waste will be long-lived fission and corrosion products, princi-
pally Cs-134, Cs-137, Co-60, and Fe-55." Xt would be advisable to fdentify

the planned burial site and to discuss Federal and State licensing pro-
visions for the site in connection with: (1) its hydrogeologic suit-

ability to isolate wastes of the St. Lucie Plant from the biosphere; (2)
surveillance and monitoring of the gite; and (3) any remedial or regula-

tory actions that might be necessary during the period in which the wastes
would be hazardous.

Responses

The concerns expressed with regard to hydrogeologic suitability, monitoring,
and compliance with appropriate regulations for the waste burial site will

be addressed in the Environmental Impact Statement for the appropriate
burial site. :

11.3.8 Plant Accidents
Comment: (Interior A-10)

Discussion of accident probabilities is purely qualitative (e.g., "so
szall that their environmental risk is extremely low"), but it is noted
that a quantitative assessment of risks s currently under study. We pre-
sune that the environmental effects of the most serious (Class (9) acci-
dents are being evaluated, despite thefr low probability, and believe that
the results of the study, if available, should be summarized in the final
environmental statexent. The often repeated assurance that in AEC's
Judgment the environmental risk is extremely low has not yet been sup-
ported by facts provided in an environmental statement for a nuclear
power plant. As the nuzber of plants increases, the need for a quantita-
tive assessment of the environmental risk becomes proportionally greater.
The consequences of an accident of this severity could have far-reaching
effects on land and in the estuarine areas which could persist for
centuries.

Response:

As stated on page 7-5, initial results of the Reactor Safety Study are
expected to be available in 1974. The staff position regarding Class 9
accidents is stated in Section 7.1.

11.4 Non-Radiological Aspects

11.4.1 Thermal Plume Analysis

Cozment: (EPA A-16)

The Unit 1 and 2 discharge plumes were evaluated independently for a zerc
azbient current condition, using the Koh/Fan model to predict surface
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temperatures. We do not believe this model is applicable to the Unit 1
discharge because the discharge port is in only 9.14 n (30 £ft) of water
and will rest in a sloping trench lined with concrete, sheet pilings and
rip-rap. The Koh/Fan model assumes an infinite body. of water available
for dilution, and the depth and proximity to the ocecan floor of the Unit
1 discharge port would not, in our opinion, yield valid results under
this model. ’ h

Reference Is made in the Environmental Report to a physical/hydraulic
model study of the Unit 1 discharge by which, the draft statement indi~
cates, the Koh/Fan model predictions are validated. We would anticipate
that the Koh/Fan model, when applied to shallow discharges, would under-
estinate surface temperature while hydraulic models generally overestimate
surface temperature. We recomend that the hydraulic analysis be included
in the final statement so that an independent evaluation of the two models
can be made. )

We are not aware of the existence of any comprehensive analytical tech-
nique, other than a physical hydraulic model, which can predict the be-
havior of a multiple-port diffuser in a current situation. We believe

an analysis based on a "conservative", no current, situation can bé nis-
leading where there axre tidal currents. While tidal fluctuations provide
dilution, they also spread the plume over a wider area., Tidal and wind
induced currents could cause considerable interaction between the dis-
charges froa Unit 1 and 2 and the cooling water Intake structure resulting
in recirculation.” These effects are complicated and cannot be analyzed
without a physical/hydraulic nodel.

Responses

The hydrothermal analysis performed for Unit 1 is presented in the Final
Environmental Statement for Unit.l. These calculations were performed
with considerable conservatism and cross-checked by comparison with
physical hydraulic and other mathematical model results. These compari-
sons agree well and indicate conservatisa at higher temperatures.

The near-field analysis for the Unit 2 multiport diffuser was also per-
forned with considerable conservatism, e.g., fgnoring cross-currents and
atwospheric cooling. The staff believes the estimates for plume extent -
and intensity are representative and sufficient for the assessment of
environmental impact.

The applicant is currently sponsoring a comprehensive physical hydraulic
model study at the University of Yowa. It is anticipated that the result
of these studies will provide considerable data on plume behavior and
recirculation, but thesc results are not available at the time this
Environmental Statesent is being prepared Q(May 1974).
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Because of the plume interaction produced by reversing tidal currents,
variability of wind induced currents, and the proximity of the ocean
outfalls, it is highly probable that individual pluzes will not be
separately distinguishable.

11.4.2 Recirculation

C 2 (C ce A= 5)

Ir i3 apparent that the area is lacking in oceanographic data or the
writers are unaware of it as evidenced by the bibliography, In any event,
we do not believe there are enough data presented to be as conclusive as
indicated In Chapter Five. The thermal pluzme may not perfora as shown
and 1s dravfn as far as we can tell on conjecture as opposed to data.

Fronm the drawings in Chapter Three of the intake and discharge structures
together with the schematic plumes of Chapter Five, we would guess the
discharged hot water will.be flowlng towaxrd and covering the intake more
often than'not. On the basis of past geological work in this general area,
:: have :ound the coastal waters having a net and prevailing movement to

e south. )

As both nuclear unite will be using the same systen of intake and dis-
charge, we believe the locations of the intake and discharge points should
be reassessed and the possibility of a new location of one or the other be
-considered, i.e., £1ip~flop and/or extended farther offshore.

Response:

The thermal analysis conducted for this plant is described in Section
5.2.3, page 5-3. The actual thernmal plume configuration in the far-field
will be highly variable because of several factors: plume Interaction,
wave action, reversing longshore currents and wind-driven currents, As
2 result, the thermal plumes do not lend themselves to exacting analyses
with available state-of-the-art plume models. However, conservative esti-
eates of the extent and intensity of the plumes have been made vhich are
adequate for the assessment of environmental impact.

It i3 anticipated that during maxfmum southerly currents the cozbined
plumeg will be swept over the ocean intakes. The heated water, however,
13 expected to be confined to the upper layer of the water with a depth
of influence less than 8 ft, whereas the top of the intake is at an 8

ft depth at lowest tide conditions. Perlodic recirculation of heated
water is estizated to be no more than 5%. .
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Because the Unit 2 plume will not significantly increase the thermal
effect of the discharge from Unit 1, and the thermal effect of Unit 1
i3 predicted to be minimal, the staff concludes there is no require-
ment to relocate either the intake or discharge points.

11.4.3 Effect of Thermal Discharge on Aquatic Biota

Cozzent: (Comsmerce A=6) -

It appears as though the Intake and discharge are placed so that
recirculatfon may occur. According to EPA (1973)1/, "overall
biological damage is reduced if the intake-is the long lﬁg and
the discharge the short leg of the cooling water systenm,

Comzent: (EPA A-16) - -

Although (as we cocmented on the draft statesent for Unit No. 1)

the thernal discharge from this plant may not raise receiving water
temperatures sufficiently to_have-any significant direct effect on
aquatic biota, there may be some indirect effects. For example, {t
has been observed that warm'discharge water can attract aquatic organ-
isms. This attraction may be enhanced should recirculation or any
other factor lead to the buildup of a sizable region of warmed water
between intake and discharge structures or increase the area of the
thernmal plume appreciably. As a consequence, it has been noted that
increased nunbers of various-species in the vicinity of a plant
generally Increase the rate of entrainment fn the cooling system
intake water. In spite of the fact that such obscrvations have
occurred primarily at plants located on freshwater lakes or rivers,
it is possible that a similar situation could develop, particularly
during the winter months, at plants (such as St. Lucie) situated on
salt water bodies.

Responses

Section 5.5.2.6 has been modified to fncorporate these cotments.

1/ U. S. Environmental Protection Agency, 1973. Reviewing Environ-
‘mental Impact Statements—-Power Plant Cooling Systems, Engineering
Aspects. Environmental Protection Technology Series, EPA-660/2-73-016,
October 1973. EPA, Corvallis, Ox:egon 97330, page 15, crlterio-n 1.
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11.4.4 Ispingement and Entra t of Aquatic Biota

Comment: (Cozzerce A= 6) -

Any impinged organism will be: killed. The possibility of using a
horizontal traveling screen and a bypass into the emergency cooling
water canal should be considered and discussed.

Comzent: (Interfor A- 9)- =

The problenm of fish entrapment in the intake systen is considered in
detail on pages 3-9, 4-3, 4-4, 4-6, 5-24 and 5-25. The concensus is
that entrapzment will be suall due to the use of velocity caps. In all
probability, such will be the case, but due to the magnitude of possible
damagé to fish from entrapzent, we suggest that viable alternatives to
remove and return trapped fish to the ocean should be presented if
=zonitoring indicates that unacceptable losses are occurring. ~

Comzent: EPA A—lf)

The FWPCA requires the application of the best available techn?:fogy
(for protection of aquatic biota) to cooling water intake structures.
The velocity cap, as proposed by the_applicant, should afford the
degree of protection required to minimize significant adverse impact
at this plant. In this regard, we are in concurrence with the AEC
licensing conditfion that careful monitoring be conducted and remedial
action instituted,_if necessary. In addition, we recozmend that the
applicant fully evaluate the provision of escape mechanisms for
viable organisms entrapped in the intake canal and on the intake
screens. The intake canal, as presently designed, precludes any™
opportunity for escape and guarantees that entrapped organisns will
be killed during the periodic flushing of the intake conduit.with
high temperature recirculated water, which 18 required for anti-
fouling. The extent to which the St. Lucfe Plant cooling_systen
will entrain aquatic organisms, the impact of this entrainment-on
the biological system, and possible nitigating measures should be
discussed in detail in the final statement.

Responses: -

While impingement is- expected-to be of minor significance, the
Applicant has agreed to investigate fish removal systens 1if entrap-
zent and impingement become significant problems. Horizontal screens
and bypass systems as well as other zethods to reduce entrapment and
i=pingement should be included in such an evaluation. ~

At this time the Applicant does not plan thermal defouling of the
intake system. Organisms in the intake canal will not be periodically
killed by this procedure. If defouling is required in the future, the

Applicant's plans will be reviewed by the AEC to assure minimal environ-
nental impact.
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11.4.5 Velocity Caps
Cocment: (Commerce A- 6)

Higher velocities (1 fps) will increase the entrainment of fish eggs,
larvae, zooplankton, etc. According to EPA (1973)1/, “the effectiveness
of offshore velocity caps is not universally accepted.”

Responses

Planktonic organiszs (phytoplankters, zooplankters, fish eggs, and
larvae) are not capable of swizming against any significant current,
but move with it. Thus, the nuxber of then passing through the
station cooling system is directly related to the volume of water
puzped, and is independent of the intake volocity. Thus, reducing ..
the velocity at the ocean intake by enlarging the structure or
modifying its design without changing the voluze of water utilized
would not change the nusbers of plankters passed through the plant.
While the effectiveness of velocity caps may not be universally
accepted, they do have benefits in reducing entrapment of fishes

4n offshore intakes and are recomzended in the EPA document zgf-
erenced by the reviewer.

11.4.6 Phytoplankton and Zooplankton Populations

Cozment: (Commerce A=-6)

Reference is made to phytoplankton and zooplankton passing the plant.
We quest'ion whether these organisms are really passing the plant,
whether they are part of a relatively stable population.

Response:

Planktonic organisms drift with water currents vhich are discussed
4n Section 2.5. The longshore currents are predoninately soutberly
at 0.6 ft per second, indicating a replacement of the water mass
subject to effects of the plant. Thus, planktonic organiszs passing
the site are subject to continuous movement and replacezent. The
populations of them subject to the plants influence are changing

in both location and time scales.

1._7 U. S. Environmental Protection Agency, 1973. Reviewing Environ-
mental Impact Statements--Power Plant Cooling Systenms, Engincering
Aspects. Environmental Protection Technology Serfes, EPA-660/2-73-016,

October 1973. EPA, Corvallis, Oregon 97330, page 16, criterion # 4.
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11.4.7 Monitoring of Fish Populations

C t:  (C rce A-6)

The discussion of fish eggs and larvae in the area cannot be considered
adequate until the kinds of larvae and eggs are identiffed, and until it
i1s deternined whether the waters off Hutchinson Island are important
spawning or nursery areas for any specles of fish. Sone fish may not be
of direct communical importance, but they may play an important role in
the food web of cozmercially valuable species.

Responses

The staff has recoxmended an increased level of effort in preoperational
oonitoring of fish stocks, Section 6.1.2, and the Applicant has initfated
an increased frequency of sacpling. Based on the available information,
the staff expects no measurable effect on the local ecosysten due to
passage of fish eggs and larvae through the station.

11.4.8 Alternatives to Chlorination of Condensers

Cozmment: (EPA A-17)

Chlorination of the condenser units will be conducted for approximately
15 ninutes each day. This will result in the discharge of residual
chlorine to the ocean. We anticipate that limitations established in
the National Pollutant Discharge Elimination System Permit-will be
sufficient to protect aquatic biota at the discharge, However, the
applicant's monitoring program should provide evidence of any sig-
nificant impact. We recozmend that the applicant take whatever steps
are necessary to permit incorporation in the plant design of an alter-
native condenser antifouling system (i.e., mechanical cleaning should
wonitoring produce evidence of haraful effects at the discharge).

Response:
This comment has been incorporated in Sectfon 5.5.2.4.

11.4.9 Sea Turtles and Construction Activities

Coxment: (Commerce A-6) A ) -

It s stated that "Construction-activities on the beach and dune will )
cause another period of disruption-to turtle nesting in the area."
We suggest that construction schedules be adjusted, if possible, to

avoid interfering with turtle movements and nesting activities in the
area.
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Response:

- -
Adjusting construction schedules to avoid turtle nesting aciivity,
wvhich takes place during the suzmer months, is not feasible due to
the length of time required for this construction activity (greater
than 6 months) and because winter is the perfod of increased storms
and construction on the discharge line during winter Increases the
potential for beach damage.

11.4.10 Australian Pine and Sea Turtle Nesting Areas

Comment: (Interior A-9 ) ~ .

Accoxding to page £i the planting of Australian pine was required as
a condition to permits connected with Unit 1, . The purpose in requiring
the plantings behind the dune line was to minimfze disorientation of '
turtle hatchlings toward lights at the construction site. Australian
pine-grow well in sand, with extensive root systems and dense shade
such that virtually no plants can grow under them. Based on our
wnderstanding of problems on the Gulf Coast and experience in the
Everglades National Park, once established, these trees proliferate
and are very difficult to control. If these trees proliferate to

the point that they encroach into the turtle nesting area, the dense
root networks could prohibit successful nesting.

We suggest that the National Park Services's Superintendent of the
Everglades National Park who has had experience with the Australian
pine should be consulted along with appropriate State and other
Federal agencies as to the advisability of its use for the stated
purpose.

Response:

Australian pine, or other suitable plants, were required as a condition
for Unit 1. Page i1 of this Environzental Statement has been revised
to reflect this position. The fact that these pine do tend to prolif-
erate and can be difficult to control is one factor to be considered

by the Applicant in selecting these plantings. The site has an existing

stand of Australian pine behind a portion of the beach crest and’ there
appears to be no evidence of this stand encroaching on or preventing
growth of other native vegetation on the dune crest. Furthermore,
there 18 no evidence to suggest this Australian pine stand has impacted
turtle nesting in the izmediate vicinity.

The suggestion that the Everglades National Park Superintendent be
consulted on selecting proper plantings for a light shield has been
pasgsed on to the Applicant.

a
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11.4.11 Noise Levels from Diesel Generators

Comment: (EPA A-138)

Although- the locality of the plant site is now sparsely populated,

8 key point noted in the draft statement is future population growth,
particularly with respect to tourism. Land areas adjacent to the
plant site are zoned R-4 (residential, motel, hotel) and development
plans have already been submitted for two high rise motels, a trailer
park/campground and condominium type structures "near™ the plant.
Since significant changes in population distribution can occur during
the construction perfod, future noise problems should be addressed in
the final draft of the referenced EXS. Particular attention should
be glven to the planned permanent auxiliary power sources which will
consist of two 3500 kw diesel-powered generators. These units will
be used during shutdown testing procedures and for auxiliary A. C.
power. Noise control measures should be taken with respect to poten=
tial land use of adjacent areas to insure property boundary line
noise levels of less than Lan of 55 dBA (day-night sound level).

Response:

The diesel-generator units will be operated only if exzergency-auxiliary
power is required and for perfiodic quality assurance testing. The staff
concludes*the noise level from infrequent operation of these units will
be virtually undetectable at the plant boundary.
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Advisory Council ' ‘
On Historic Preservation |

K€t N &L svite 49
VWiakirt D, Sttt

March 6, 1974 .
xtent of archeol a! X 33
T . pro. ares.
¥r, Dantel X, o e o \ though the Atcnic Lnergy ts1en (ndfcates that

historical demage vill be dove b
Y this project” (p. 213
::An :l BO evidence to avpport & similar uMlu’vtth rz:put
n: 9010glcal rescurces {a the project aves. Ihe Advisory
Counetl requests that 1t be provided with specific informaticn

Projects x
Directorate of Licensing
U, 8. Atousc foergy Comafssicn

Vashington, D.Co 20343 49 £0 the nature and extest ¢f any archeolegical rescurces.
Dear K. MLl ‘ ch Iaformation 2 aleo mecessary 1ot the purposs of cosplt

. Wallen ‘ vith the Ixecutive Orders soce
Thie 18 1n Yespoase to Your Tequest of Tebruary 11, 1974 for $hould you ha
conmeats on the eovirotzental statesent for the propossd Siitetonst have “:‘:‘:‘;;:::: ::‘::t::o',eo:unu of xequire eny
$t. Lucie Plant, Uit $o, 2, $t. Lucle County, Tlorida, 3974) of the Ty Coedd staffe. oot Tornsadeum (202-234-

Pursusst to ite reaponsibilities under Section 102¢2)(C) of
the Yational Invironneatal Polfey Ast of 1963, the Advisory
Council on Nfstoric Preservation Me detercined that vhile you

_ $isterely yours, N ‘
the Metorfcal, architectural, and archeclogical ( i ‘ 1ot 'T’ [ P,

bave dfscues.

aspects realated to the wadertaking, the Advisory Couneil nesde

addfeional fnforcatfon to adeguately eveluate the affocts o

thess cultursl resoucces, Please furnish alditioaal date Asa Vedster Safth

1odfeatingt Director, Office of Conpliance

"
1a V. agutive of ¥a . .

1. Ia the case of land under the control or Jurisdiction

’ of the Tedarsl Covernnest, & stateseat should be made

a8 to vhetder or mot the proposed undertsking wvill resvit
1a the trassfer, sale, demolition, ox substantial
slteration of potential Katfonsl Reglster properties.

If such 18 the case, the patare of tde offect should be
clearly 1ndicated,

2. Ia the case of lands oot undet the control or Jurtsdictica
of the Teleral Covernnest, & stateseat should B wade a9
+ to vhather OF BOt the proposed underteking will contridute
T to the preservation and enhanceaeat of von~federally owned
. dietricts, sites, Dulldinge, structures, aad odjects of
pistorical, srcheological, architectural, or cultural

sigatficance.
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Talts 42
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Dear lre Tanoisdeiss

As W 3iscassed by talephoos on Sprll 13, 1974, T {ntesd to s:pand
Sectlsa 13, ‘Matorte and \rehwologleal Sitas aud Uatlomal Locdmarks,
ol the Ut. Lucle, Valt 2 Dralt Lavironmsuntal Stalasests

»

THe saplored uiliens 2ol 5ounds™ T2t sre mentionsd Ia tda L3 are
located o8 the north #nd of tw Flocrida Power asd Ligat

oroperty. Tata poctien of the propecty Is o9 e o3poslte ells of
Sly 1% Creek Trom mita L 501 2, 3ad ULl Do 22t 1m 1ts Batursl
3tata, Ad the aita Bad previowsly Sven aurveysd for Usit 1 azd
e3rentially a1l of the 2and cleazing for Both units ves sccomplladad
Surdag the coostrwetion of Valt 1, Lhare 12 virteally no potential
Is¢ dlacovery of od]ects of Mlstorical, archeological, architsctural,
or cultural sipalficsnce Juting towstructioa of Valt 2,

I trust that our discusslom Das gives you toe additiensl Informstion
zeculzred 137 the Alvisery Coustll to fdequately evelusta the olfscts
03 cultural Tesoercss of the propesed St, Lucle Plast, Vsit o, 2.

Sincerely,
powess sl
" B
Po Ao 3t, 4Ty, ProJect Hassger

Caviroomeatal Projocts Szanch &
Tirestorate of Licrsslsg

UNIS Oy A5 L2NT ST OF AGHICULTURT
oI Ot 1Y, arviee
Ttato Grilce, ¥e O 33X 3303, Catnweville, IL 32602
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¥r. Joln F. O'Leary - oA
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Dear Yaa O'Loaryn

Re1 Deaft Davirormentsl Izpact Statczent o $t. lucto Plant, Tnit
Xou 2, Tlortda Tower and Light Conjany, Dotket Ko, 50289

Our ataff has reviened your &atatled draft cavirenmental Impact otates
mant for the St» lucSe ¥lant. It a3parts o us that a1} eavirernentsl
tepacts have beorc Sctarnined and evaluated adequatelys
Vo apprectated the ofportunity to cormcnt ¢n this ataterwnt.
Sincorely ywrs,
A o

s

7 {Fale

T
V. Lo Austin /
$tate Conservationts

)
A {éﬁ('/l-( \4\/

¢l Ko Lo Crant
7. Mo Techlirley

Advisory Council
On Historic Dreseevation f

whet Ja ¥ rze

19000
Widetavalite o -«

April 22, 1974

¥ro o Ay $t. Yary

Project Yansger

Tavironmentsl Frojects Pranch &
Directorste of Licensing

U.S. Atonis Inergy Corafssion
Vashingtos, D.C. 20343

Dear Mr. $t. Yaryl

The Mvisory Cownil on Eistorte Preservation Bas revievsd your lester
of Aprid 13, 1974, contstnfng the requestad addftfonal dita on the
environzantal scatezent for,.the St. luefe Plent, Unit Ne.2, fa St. Lucle
County, Floriés and fts effect on historicsl, srcheologtesl, archigectural
and cultural resources {a the projeot ares, ITha Counefl bhoas determined
that the V.3, Atonte Inergy Cormisslon has satfefactorily xesponded to its
Yarch 6, 1974, corrents oa the Draft Invirornsntal $tétemsnt,

i

The Advisory Council apprectates youx cooperation fa the resolutton of

this matter.
Simqﬂly yours,
1, ] //
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April 10,1974

Mz, Dantel X. Muller

Assiotant Director for Environmental
Projects . '

U,8, Atomlc Energy Commission

Washington, D. C. 20545 '

Docket No. 50389

Dear Mr. Mullen: !
The draft environmental impact statement for St. Lucle Plant No, 2
Florida Powar ard Light Company, which accompanied your letter of
Tevanday i, 1% ws Vv seviewed aind L fulivwing commants evs
olfered for your consideration,

Physical Oceanography Aspects

It {s apparent that the arca Is lacking in oceanographic data or the writezs
are unaware of it as evidenced by the bibliography. In any event, we do not
believe there are enough data presented to be as conclosive as Indicated in
chapter five, The thermal plume may not petform as shown and {s drawn
a0 faxr as we can tell on conjocture as opposed to data,

From the drawings {n chapter three of the intake and discharge structures
together with the schematic plumes of chapter five, we would guess the
dlecharged hot water will be flowing toward and covering the intake more
often than pot.  On the basls of past geclogical work In thie general area, we
bave found the coastal waters baving a net and provailing movemaent to the
south,

3232
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It would be cur recommendation that & atudy be made to determine storm surge
hefghts which would be likely to occur fa this area as it is quite vulseradle to
burricans actlvity. We also suggest that you seek expert advice concerning the
problem of site erosfon.

cls me

Sectlon 4.3.1, Impagts on Land Ysg--Terpestrial

It 16 stated that "Construction sctivities on the beach and dune will cause
another poried of disruption to tartle peoting ia the area We suggest that
construction schedules be adjusted, if possible, to avoid jaterfering with
turtle movements and nesting activities fn the area,

Section 5.5.2.1, Entrapment of Fishes in the Intake System

Higher velocities (1 fps) will increase the ent alnment of fish eggs, Mrvae,
:o:phnklon. etey According to EPA (l91))1-). »the elfectiveness of oflfshore
velocity caps s pot universally accepted.”

1n addition, it appears as though the $ntake and discharge are placed so that
recirculation may occur. Accordisg to EPA (l913)u, “overall blological
damage ot reTrocd it tne dntake o 1ie loog leg and the dlscharge the short
leg of the coolisg water aystem.™

Section 5.5.2., Impingement of Organiems on the Jatake Sgreens

Any Impinged organtsm will be killed. The possibllity of using a horixontat
traveling scteen and a bypass fato the emczgency cooling water candl shoald
bo considered and discussed, :

Section $.5.2.3, Passage of Organiams he h th Tant

Refarence s made 1o phytoplankton and nooplankton passign the plant, We
question whether these organfsms are really passing the plant, or whether

e a—
K- 1 tal Protection Agercy, 1973, Reviewisg Enviroamental
v ll,msplc,‘;n!»vl:l:m:?o--))owcr Phn(zcool{‘ng Systems, Easlnenlng Arpects,
Environmental Protection Techmlo;s Serics, EPA«660/2-73-018, Octodor
1973. EDA, Corvallis, Oregon 97330, page 16, criterion # 4.
2/ ™3, page s, 1 1. '
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Ag both puclear units will be ueing the same system of istake and discharge,
we believe the locations of the fntake and discharge points should be reassessed
and the possibility of & new location of one or the other be considered Lo,
fiip=flop and/or extended farther offshore.

The major portion of the routine noble gas releass to the cuteide atmosphere
comes {rom the decay tanks (5400 Ci out of a total of 7648). There are thres
such tanks where gases are contained for a pericd of about } mosath before
reloase to the atmosphere. No specification {s given an to the pericd and
froquency of xelease to the atmosphare. Wae can only assume that the period
§s short (few hours) and the frequency on the ozder of 12 times per yoa
being the case, the use of an annual average dilution factor of 1.7 x 10
ata distance of 0.1 mile N, W, of the plant (ses page $+15) {s errenecus and
the subseguent total=body dose calculations are meaningless,

eqrologicatard

3¢ Interagtions

The area of the facility site was descrided as "Mlat a0d low™ {secticn 2.2) and
that the plant site was to be raised to about 18 feet above mean sea leoval
(Section 2.4). The temporary dune (Section 4.0) will provide some protection
but this s not to be constdered adequate for protection againet a full hurricane,
especially since the anchoring root systems of local vegetation witl be 7 ]

Although the 18-feet height appears to be reasonable security agalnst storm
ourges based upon available data from past storms, there has beea no attempt

to evaluate potential storm surge for posaidle future storms. Of course,
authorftative data of this nature fs usually unavailable without recourse to >
81 extenslive overtigation, but the potential for storm surge s sufficlently
significant to wazrant the expense of such an investigation,

I
Therze to aleo a reallstic danger {rom erosion as & result of hurricane {oduced
wave action, It 1o not unusval to hear reports of sand dunes 20 to 30-foet
high and with severa) hundred feet of lateral extent being completely washed
away under prolonged exposure to hurricane iaduced wave sction. This srosion
prodlem fo dealt with fn the planniog of community protection against Jurricanes,
and 1t {s within this context that we mention the prodblem and refer its solution
to the proper authority,

In the planning of Unlt No. I, which is now uader construction, we made a
similar comment on the storm surge potential. !

-4 -
they are part of » relatively stable population,

he dlscussion of (ish egge and larvae in the area cannot be considered
Lequu until the kinds of larvae and eggs are {dentified, and until it {»

. determined whether the waters off Hutchinson Jeland are important spawning
o: m:nny areas for any species of fish, Some fish may not be of direct

communical importance, but they may play an tmportant role {a the food
web of commercially valuable species,
|

Section §, Environmental Measurements and Monitoring Programs

The radiological environmental program should {aclude aquatic vegetation among
the samples to be analysed for radiosctlvity (table 6.1

Zhank you for givisg us an opportunity to provide thess commaents, whith we
hope wlyll bed A‘ulouoeo to you. We would appreciate recelving & copy of the
final statement,

Sincerely,

Nt/ /? ,[‘-H“' 15

CT T lap M AR

Sidney R, Galler

Deputy Asslotant Secretary for
Environmental Affairs
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¥r. Danfel R. Muller
A f for

Projects
Directorats of Licansing
Ateeid Energy Cxradssion
Taahington, D. €. 20543
Doar I¥. Mallers

Thark you £or JOur lettar of Peb ¥ 11 requesting o
the drafe invirarental Trpact Statarent for St. Lucle Plant, Wnit
M. 2, Docket Jrdor $0-333. Based an tha raview ty appropriate
tmmplmt les ond Togicnal A:éﬂcm,\nhm dtumnw that
can e d wig irpact
the cnviroment. ’ o

Spocitically, thora will be no 1o hoalth drpact dus to
oo Rgosts R el LAy il
Wrges -] t s [oed
ey perescrived Ly

the ‘s *lor as practicadle® criteria. 1he
Qraft report includes estirates of ting from a varfety
of mmwd I « Allof

2811 !
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United States Department of the Interior
OFFICL OF THE SLCRLTARY
WASHINCTON, D.C. 20260
In nkly refear tot
PIP IR 78/253
L 328 /]
N 50-389

Dear Nr. Muller:

Thank you for your letter of hbrun-{ 11, 1974, transalteing

the draft statexent, dated Fedruary 1974, on environmental

;gno:goratlom for St. Lucle Plant, Unit 2, St. Lucie County,
orida.

Qur comments are presented according to the format of tne
statenent or according to subjects.

Qutdoor Recreation

The 1,132-acre tract of land owned the applicant ie

located in an area of rapid resfdential and comercial develop=-
ment, A conconitant to that expansion will de increasing
2omandy fop publie cutdosr wesrersion epportunities, eeresleldy
the kinds of beachewater related opportunities which the 830
acres of unused land at the project site, {ncluding 2.2$ ailes
of prime ocean beach, can provide,

"

The applicant currently allows recreation on its land at the
project site on an unregulated basis. It {s indicated on
page Y1 that use of the site by the pudlic for recreational
purposes during construction and operation of Unit 2 should
not be significantly affected Deyond that resulting froa
sence of Unit 1. Item § given on rage 4=6 states that,

plicant doss not plan to rastrict pudlic access to
areas between the plant and the ocean unlses considerations
of public safety require exclusion, It is also indicated {n
several other places in the statezment that the applicant
plans to allow recreational use of its lands to the extent
possidble within certain limite necessary for health and
safety reasons.

We are Yluud that the applicant has chosen not to restrict
recreational use of {ts property beyond that necessarys
however, we think that the opportunity to improve the amount

o
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Page 2 = itr, Baller

Rased retion contalned in i report, it s not antic tod
w::mmlmmm\ntmmqulﬁw
eithar fron the construction or operstion of the plant. to swh
kwc:mmrﬁunnmzotmmumotw:n. The raturs
ozm-mmwmnwmammcmmnmmuw

to recal seascoal fluctstions dus to tourists, etc.. such that te
oontritution to such fluctuations from either terporary or
mtnmpmcuwuh-wlvuy relative irpect,

noted G staff has recamenced approval of this
“Mb"éma mt&nﬂmlﬁ nlﬁhv;nx eveluation as sot

ot

13 that the applicant wild di ute of U D %
Alsyosal and oaracct to a nnicipal SHRE treatn

m:‘:faw.\m a 1ine is cxtunded to te applicant's site.

Tk you for the oppoctinity to o this
. sincorely,
L bl AT
Charles Custard

Of2i0s of ~y-trorvantal Affaizs

' 2

and 2\:&1“{ of recreational use should not be ignored. The
applicant 1s a major utility with the adility to obtain land
and other resources through condernation proceedings., There-
fore it follows that theuse of these resources should also
be in the overall public interest.

Based on the present and future needs for recreational
opportunities In the project area, we suggest that the appli-
cant develop a land use plan for those areas not directly
needed in the production of elsctrical energy which would:
include picnic tadles, rest rooms, turnouts for pcrklnt. and
other related facilities or preferadly enter into a utility.
pudlic rnnorsh!p for developing greater recreational use
of utilit Several possibilities which
should be considered by the applicant and addressed in the
£inal environmental statement follow.

1. An agreenent with a local level of governaent wheredy
the applicant would retain full rights of ownership dut the
ﬁvamuntn unit would provide basic facilities aimed at

proving access and recreation. This arrangement could bde
& plus for the aﬁucmt'n public relations program and would
inuuht; the applicant from direct involvement In providing
recreazion.

2, HModest dovoxogmnt. under agresment with a local level
of governnent ytt use controlled by special use permits.

3. A lease back arunfonnt with the Apgucaﬁt retaining
full rights of ownership, but under which a local govern«
;cnux unit would manage the area and assume responsibility
or users.

Geology and Seismology

The vcr{ brisf description of geology and selsmology on

page 2-13 is inadequate for an assesspeant of the gedlogio
environzent. The distridution and physical properties of

the materials on which Unit 2 would be founded have not been
described, except for the stateasnt that the Anastasia
forpation is highly pernmeadle and the Hawthorne formation

is selperaeadle. The plant would evidently be constructed on
a layer of compacted artificial f£i11 of consideradle thickness
having a surface elsvation of about 18 feet above sea level,
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but no further information has been provided on the composition
or physical properties of the fill, or whether the initial |
surface layer of ¥ to 8§ feet Of peat was removed prior to
enplacement of the fill.

The discussion of seismology {s Ximfted tuv & description

of the general distridution of historical earthquakes in the
region. Information on the intensities of these earthquakes

is entirely lacking, except for the quaiitative statement

that unhs\u)cn in Florida have Been "of low to moderate
intensity.” No mention has been made of ground accelerations
operating-basis earthquake, or design-dase earthquake. Seismic
design paramsters to be used in the design of Unit 2 should

be identified, the pethods of their derivation should be

discussed, and any environmental impacts related to geology
and p0logy should be evaluated. The environmental state=
Dent uld also provide assurances that geology and seismology

L4

of the site of St. Lucie Plant, 2, have been taken into
account as prescribed in AIC's "Seismic and Geologic Siting
Criteria for NuclearR®wer Plants™ (10 CIX 100, Appendix A,
Fedaral Register, Vol. 3% No. 228, Nov. 2§, 1972).

Sea Turtles

Hutehinann Taland {a a nearing avea fap geveral specdes of coe
turtles. Since development of the shorelins to the north and
south of the St. Lucie site is rapldly occurring, the 2.25-mile
shoreline under the applicant's control will probably become
inorsasingly isportant as turtle nesting haditat during the
near future. Under present Florida Law, green, loigerhoud.
‘tyunkdack, leathsrback, hawksdill, and ridley turtles and their,
nests and eggs are protected during the months of May-August

in St. Lucle County. Therefore, recreational plans should
contain provisions necessary to adequately protect the turtle
resour<e during the nesting season.

According to page {1 the planting of Australian pine was
required as a condition to pernite connected with Unit X. 7The
purposs in nzuhln; the plantings dehind the dune line was

to aininize disorfentation of turtle hatciiings toward 1ights
at the construction site. Austral pine grow well in sand,
with extensive root systeas and dense shade such that virtually
no plants can grow under them. Based on cur understanding of
prodlems on the Gulf Coast and axperiencs {n the Everglades
National Park, once established, these trees prolifsrate and
are very difficult to control. If these trees proliferate

10 the point that they encroach into the turtle nesting area,
ths denss root networks could prohidlt successful nesting.
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dowsver, the statezent d0es not mention the possidle future
need for additional units at this plant. Assurances should
be included in the environmental statezent that possid.
future conetruction requirements have been foresesn and that
consideration has been glven to accomplishing such work in
conjunotion with the presently proposed work, particularly
§{n the case of excavation across the beach r!d e op any
other work involving exceptionally fragile environments.

In at least four places in the draft env.conzental statement
reference his been made tO the possidility of Hutcehinson
Isdand deing cut in two in the vicinity of the St. Lucle

Piant during major storas (p. 4{, paragraph §; g. Wel,
paragraph 33 p. =8, {ten 2ag g. 913, psvagraph 3). Although
this.potential hazard would evidently de confined largely to
the period during which the discharge line is deing installed,
and construction plans have beencutliined to miniaize this
hazard, concerns ariss froa the fact that the l8-foot=high
dune rlau i3 the primary barrier against severe wave action
Quring a etorm cutting the island in two and the fact that
evan after the period of excavation this potential continues
to exist until dune stadbilizing plants have rasstadlished
their roots. No information has deen provided on the area
of the island in which the hazard of wave damage is greatest,
or which, 4f anv. varts of the nuelear plant would ds threatened
by such damage. The lack of data on topography and surface
drainage of the eaite zakes it difficult or impossidble to
independently assess the prodadle risks, although it seexs
prodadle that the greatest threatwould bs immediately north

of the discharge canal, near the head of Big Mud Creek.

Concern alsc arises fron the faot that Unit No. ) is scheduled
for initiation of commercial operations mid-197% while construcs
tion for Unit No. 2 is not scheduled to begin until early 197%.
This suggests that the hazard may exist during a period when
the plant will be in commerc{al operation. Because of the
toregoing circunstances, we delieve that the environmental !
statenent should provide the following additional types of
information: (1) a description of protective darrlers from
erosion by hurricane-driven waves and tides, since hurricanes
have occurred in Florida about 1.6 times annually f{ron 183$

10 19585 (2) a cescription of the relation detween the 15=foot=
high coastal dune ridge and the l8«footehigh artificial

£411 beneath the plant, to indicate whether stadilization of
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Ve suggest that the Katfonal ?;rk Service's $:

0f the Everglades National Park who has r.ud .‘33{322"5?&

;2;.:\:&3-:%.1:“ gin:hshog:g bolcomuxnd along with approe
other Federal a

of Lts use for the stated purposfrnd“ v“ to the edvisabinity

Intake Systens ‘l'
I

The problen of f{sh entraprant In the Intak 3

conl{dorcd in detail on pages 3.9, Ned, u-\: :ZG:.‘:J: and

$=25. The concensus is that entrapment will de small due

to the use of velocity caps. In ail prodadbility, such will

be the case, but dus to the msgnitude of possible danage to

ﬁ;gv:r::d o::mg:e::; ;.d.‘flf‘;“ \h:t viable alternatives to

ppe $h to the oc
if monitoring {ndicates that wc“p“u:u;o::wuld ikt g

Sol18 Waste Summary

The 801{d radioactive vwastes that would result from opera

of Unit 2 have been estimated to include annually aboet lfégg

drums having & tota} activity of a proxinately 6,000 curies.

These wastes are described as cons sting of spent demineralizer

resins, evaporator bottom concentrates, ventilatfon air

filters, contarinated clothing and paper;, and miacallansona

itens such as tools and laboratory glassware. According to

page 3232, the wastes would be shipped offsite to an unspeci-

fied licensed burial ground. It s stated that “greater

than $0% of the radicactivity assoclated with the so1id waste

will be long-lived fissfon and corrosion products, principally

C8-23%, C8-137, Co-60, andR=$5. It would de advisable

to ldonut{ the planned durial site and to lscuss Fe

and State licensing provisions for the site in connection

witht (1) its hydrogeologie sultadbility to {solate wastes

of the St. Lucie Plant from the diospherej (2) survefllance

::e!:::!.:;:tngl :{ttg: ;zgu :nd é!)imy rexedial or regulatory'
{122 NPin,

wastes would be hazardous. Ty Guring the period in uhich the

Site Preparation

It 18 recognized on page N-l that re-excavatfon of the b ‘

and dune rfdu ®could have been eliminated if the a»lic:::h

had installed a stud line for Unit 2 through the dune at the

tine the Unit 1 1ine was installed. This past action is now

irrelevant unless a similar future situation could be averted,
LY

8 are occurring.

the latter zaterial {s required or s proposed; (3) an
estirate of the schedule for construction of the new dis-
ge 1ine in relation to the cperation of Unit lj (N) an
assesszent of the maxizua credidls danage that might vesult
from wave ercsion during the pericd of construction of the
dfscharge line and befors vegetation decame re-sstadlishad,
inoluding any potential dazage to plant facilities; ($) ade-
Quate data on the topography and geology of the site to
support an independent assessment of the environmental risks
and of the proposed nitigative measurss.

Plant Acofdents

Discussion of aceldent prodadilities 1s g\aulx ?\uuntlvo
{6.€:y "40 snall that thelr environzental risk {s extrezely
ow,") but it 43 noted that a quantitative assessment of risks
is currently under study. We presuse that the environmental
effects of the =ost serious (class §) scaldents are deing
evaluated, despite their low prodadility, and delieve that
the results of the study, if availadle, should be sumaarized
in the final environmental staterent. The often repeated
assurance that in AEC's judgaent the environvental risk is
extrerealy low has not yet been supported Dy facts provided
12 an oevlronmntn statex A
.

wlsmes fma

x siante inmcresses, €
snt of the environzental risk decomes proportionall

ater. The consequences Of an accident of this severi
could have hr-ruchinf effects On land and in the estuarine
areas which could persist for centuries.

We hope thess comments wiil de helpful to you in the
preparation of the final environznental staterent,

SjrRerely ‘you"

ﬂ‘_‘/ ¢,Q
Liltagfecratary of the Interfor

Nr. Daniel R. Muller
Assistant Director for
Environtental Projects
Directorate of Licensing
Atosia Energy Comnmission
Washington, D. C. 2085%$
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»ir. Deniel R. Maller
Assistast Director for
Eaviroamentsl Projects
DXrectorate of Liceasing
Awoemte Energy Conunissica
Wastington, D. C. 20348

Dear Ms. Muller:
‘This {9 fa response to your letter of 11 February 1974 addressed to
Mr. B t

. 0. Davis ning the draft 1 1mpac
for the . Lucie Plaat, Unit No. 2, . Lucie County, Floride,

The d operating nd weatf of the Deparxtment of
Traosportation bave reviewed the tfal d. We htve no
0 Offer a0f do we bave any objection to the project.

‘The oppoTtunky to Teview thie draft staterent {9 appreciated.
Stacerely,

" ..

e s v
BYCAtIii3 U0 o vombuametns
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Mr. L. Manning Muntzing
Director of Regulation
U,S. Atomic Ensrgy Coemission
Washington, D.C. 20545

Dear Kr. Xuntzings

The Environmental Protection Agency has reviewed the
draft environmental irpact atatement in conjunction with the
application of Florida Powsr and Light Company for a con=
struction permit for the proposed St. lLucle Flant Unit No.
2, Qur detailed corments are snolosed.

Although we anticipate that the thermal Alscharges
from the St. luclie plant utiliting the prosoud once=through
cooling system will meet federally approved water quality
geandsrlds for tho Ctate of rleslls, this typo of systsm
does not comply with Section 301 requirements under the
Fedexal Hater Pollution Control Act Amendnents of 1972
{FNPCA). According to current EPA proposed regulations
for Section 301, some form of “avaporative external
cooling...in a closed, recirculating cooung systen® is
required. The discharge permit to be issued by EPA
under the National Pollutant Discharge Zlimination
Systam, instituted Ly Section 402 of the FWPCA, will be
conditioned to reflect the Section 301 requirement. Xt
should be noted, however, that Section 316(a) of the
Act can provide an opportunity for noditication of the
requirement if the applicant can demonstrate that less
stringent effluent linitations (i.e., in this case, the
use 0f the once~through system) will assure adequate
protection and propagation of aquatic biota.

3811

A-12

wAsrees'
oo (201) 426+2262

AR ]

UNITED S8TATES COAST GUARD  ys.ceary G-WS/73)

A-11
2

According to our independent analysis, the thyroid dose
from radioiodine consusption via the cov-milkechil gnhvay,
based on the ncunt‘gotontnl pasture, exceeds the design
baves objectives of the proposed Appendix I (40 mrem/yr).
In addition to the environmental survelillance to be
reqiired the AZC, the applicant should develop a

progran tgrldonuly the location of milk cows in the
plant®s vicinity in order to assure that the real doses
are naintained within spplicable regulatory limits v
throughout the lifetime of the plant,

In 1ight of our review and in accordance with EPA
procedures, we have classified the project as ER
(Znvironmental Reservations) and have rated the draft
statement Category 1 (Adequate Information). 1If le
or your staff have any questions concerning our o assification
or comments, we will happy to dlscuss them with you.

8incerely yours,
G RA o Mecpina
» Sheldon Meyers

Director
0ffice of Yederal Activities

Enclosurs
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RAITOLOGICAL ASPECTS

Radicactive Waste Treatment

The proposed gaseous and nguld vaste treatment sy:
are axpected to linit radionuciide relesses and the resultant
o2fsite doses to lavels within those proposed i{n Appendix
I to 10 CrR Part 50, with the exception of the potential
€ose to a ¢child via the cowemilk pathway based on the nearest
potential pasture. ¥e agree with the applicant's decision
(828 cocmitment) to route the stean gensrator blowdown
to & heat exchanger and eparate demineralfizer treatment
systen, This will enad e releases from this pathway
0 be consistent with the state-of-the-art cupablfny.

The AXC staff has noted that potential steam releases *
to the environment due to turbine txips and low-power
Physics testing have been analyzed. It was concluded
that such releas negligible as compared to the
total calculated source-tern. We request
e analysis and its results be

ro7ided in the final erent. Also, we request that,
4% the final statement, the AEC clarify whether or not
he turbine building drain releases are to be sampled
and zonftored, as suggested by the Regulatory Guide

0!

that the bases for

.

Our calculation for a milk ingestion dose to a six-month

old child (consuning one liter of milk per day produced

a cow at the nearest potential pasture two niles west)
is adout 40 nren/yr for both units. 7o ensure that the
thyzold dose due to milk coasunption does not exceed the
provisions of the proposed Appendix I to 10 CFR Part
50, the applicant should develop a program to identify
the actual location of milk cows as paxt of their
operational environnental surveillance program.
Docunentation of this commitment should be provided in
the final statenent. B

The preoperational and operational environmental
Tadiological surveillance program includes a single
coathly allk sample taken at a point 14 miles west of
the ghnt.un. We recormend that once the
facility begins ornuon, nilk samples be taken from
the nearest identified covw (7.5 miles SSW) or any dalry
anizals found closer to the plant,
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TXTEO0UCTION AND_ CONCLUSTONS

The Xnvironmental Protection Agency has reviewed
the draft env{ ) ct st for the 8t.
Lucis Plant, Unit 2, prepared by the U.S3. Atonic Enexgy
Commission and issued on Fedbruary 11, 1974. The
following are our major conclustonss

1. With the exception of gaseous radiolodine
releases, the proposed gaseous and liquid waste
treatment -xntwl are expected to be capable of
liniting radionuclide releases and, therefore, the
xelated offsite doses, to levels within the guldance
of the proposed Appendix I to 10 CFX Part 30,

2. According to our Independent analysis, the
thyroid dose from radiolicdine via the cow-milk-child
pathway, based on the nearest potential pasture, is
40 nrem/yr. This exceeds the guidance of the proposed
Appendix I as given in the concluding staterent £or the
Regulatory Docket Rm=50, Thus the applicant should
dovﬂog an environmental monitoring progran (including
provisions to identify the location of milk cows) in ordex
to assure that the real doses are maintained within the
provisions of ap{ucublo xegqulatory limits and guides
throughout the lifetime of the plant.

3. We anticipate that the thermal &lschasgs from
the 8t. Lucie Plant will 1y vith Tederally approved
standards for the State of Fiorida. Xowever, the
plant will be required to comply with the provisions
©f Section 301 of the Federal Water Pollution Control
Act Anendments of 1972 (FWPCA). Proposed guidelines
for this section, calling fo¥ closed-cycle cooling,
were published in the Federal Register on March 4, 1974,
The applicant has recourse, however, under Section
316(a) of the THPCA if he can dedonstrate that Section
301 xoz\ll are arily stringent in terms
of environmental protection.

IPA expects that the results froa current and
planned joint ZPA-AIC and industry-cooperative field
studies in tha environs of operating nuclear power facilities
will) qru:lx increase knowledge of the process and
mechanisns involved in the exposure of man to
radiation produced through the use of nuclear powezr. We
believe that, overall, the cumulative tions
utilized to estimate.various hunan <o
As nore information is developed, the models used
estinate human exposures will be nodified to reflect
the best data and nost realistic situations possible.
Based on the results of these cooperative atudl
is possible that the scope and extent of presen
environmental monitoring prograns may be relaxed.

Transportation .

IPA, in its earlier reviews of the envirormental
inpact of transportation of radloactive material, agreed
with the AZC that many aspects of this program could best
be treated on a generic basis. generic approach
has reached the point where on February 5, 1973,
the ATC published for coement in the ;_g_‘_l_l_n_g_rl_r_
a rulesaking proposal concerning the vironnenta.
Lffects of Transportation of Fuel and Waste from
Nuclear Power 8. EPA 4 on the prop
rulezaking by 2 lotter to tho MEC, fated March 22, 1973,
and bg an appearance at the public hearing on April
2, 1973

Until such time as & generic rule is estadblished, EPA
is continuing to assess the adequacy of the quantitative
estinatés of environmental radfation impact resultin
fron transportation of radicactive materials provide
in environmental stataments. The estimates provided
for this station are deemed adequate based on currently
available information.

Reactor Accidents

IPA has exsnined the AZC analysis of accidents and their
potential risks which the AZC has developed in the course
of its engineering evaluation of reactor safety in the
design of nuclear plants. Since these accident issves
are comnon to all nuclear powsr plants of a givea type,
ZPA concurs with the AXC's approach to evaluats the
environsental risk for each accident class on a genexic




geLd

5. The AZC has in the past and still continues
Eg‘éwon extensive efforts to assure ntot{ through
plaant design and accident analyses {n the licensing
process on a caseeby-cass basis, EIPA, however, favors
i%e additional step now being undertaken b{ the AZC
02 a thorough analysis on a more quantitative basis .

0? ste risk of potential accidents in all ranges. Ye
continue to encourage this effort ard urge the AEC

to press forwarxd to its tinel congleuon and
publicatioa. IEPA believes this will xesult in a better
unéesstanding of the possible risks to the environment.

We are pleased to note in the draft statement the
scussion of the Reactor Safety Study and the comitment
» tinely public presentation of its xesults, If the
AYC's efforts indicate that uawarranted risks are being
takea &t the St. Lucie Plant, we are confident that the
70 will assute appropriate corrective action. Similarly,
12 »o) efforts related to the accident area uncover
any envi tally ptable conditions related to
the safety of the St. Lucie Plant, we vill make our

views xnon.

&l
H
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essentially no discharge of heat, except from the cold-
sids blowdoyn, in a closed, rech”cuht ng cooling
systel.® Thus, the proposed effluent limitations do
:.:ts::roz‘ladz for oncesthrough cooling systems such as

« Lucle.

Section 316(a) of the FWPCA provides a means for
furthor consideration of thermal sffluent limftations
xequired under Section 301, 1f it can be demonstrated
by the applicant that, for a specitic plant, less
stringent requirenments will °...assure the pro{t)ection and
pxoglqnuon of a balanced, ind{genous population of
shell=-fish, fish, and wildlife gn and on the body of
water {nto which the discharge is made.® If this can
inCeed be deronstrated for the St. Lucie Plant, the
Adadafistrator may then impose an appropriate effluent
linitation which could allow the use of the planned
©oXCe=through systen,

Prior to operation of the St. Lucle Plant, the
applicant is required to obtain a discharge pernit
wider the National Pollutant Discharge Xlimination
Systes (NP2IS), as instituted by Section 402 of the
TAPCA. IPA will consider, in part, corpliance with
vncr'quauty standards, the requirements of Section
301 o2 the Act, and the biological impacts of the

agx}:r to issuance 2! ;Ms .
2 these laviivze and the possidie
Section 316(a) procesdings w

the conditions imposed by the ;omn. 96 vill deternine

Unit 1 will operate with an NPDES permit issued
ZPA Region IV, Atlanta, Ceorgia, In N::, this p.m:’vm
1init the surface vater tenperature rise to 0.83%C
(1.5°F) outside a 162 hectare (400 acre) nixing zone.
It is anticipated that the Mxxng zone size reatriction
will have to be axended to provide a larger allowable
area when both units L and 2 are operating, provided
this larger area is consfistent with environmental
protection as identified in any 316(a) proceedings,
dowsver, the data presented in the draft statenent
are not sufficient to enable a projection of the total
area which can be expected to exceed 0.83°C (1.5°F)
above arbient. In any event, implementation of the
ATC uconllni condition to discharge cooling water
froa both units through the Unit 2 diffuser, vhen
g:::;::ionn. will require amending of the Unit 1 NPDZS

mit,
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SON=RADIOLOGICAL ASPECTS

Thernal and Biological Pffacts

The Invironmental Protection Agency reviewed
the draft envir 1 act st for St. ucle,
Unit No. 1, issued Septonber 13, 1972. Our comments on
that statement were subnitted to the AXC on Novenber
17, 1972, and are included in the final environmental
statement for that facility, fssued tn June 1973,

Our on the p! t draft statenent reiterate EPA's
previous comments on the draft of St. Lucle Unit No, 1
which, in our opinion, are pertinent to an evaluation

ot cho_hctuty as a whole.

Condenser cooling at the St. Lucie Plant will be
accomplished using a onceethrough system with an
Atlantic Ocean f{ntake and dlscharge canal system. The
intake structures, shared by Units ) and 2, are located
365.8m (1200 ft.) offshore. Condenser cooling water
discharge for Units 1 and 2 flows 152n (500 ft.)
through a buried pipeline to an open canal. rrom a
gotnt some 122m (400 ft.) west of the shoreline, Unit

discharge water is piped to a high-velocity jet ocean
discharge structure 366n (200 ft) from the shoreline
And ttnle 2 Aigchexca water Iz piped through & salond
1dne to a d8eport diffuser line extending fron
536.4 to 833.4n (1760 to 2800 ft.) offshore., In our
opinion, this proposed condenser cooling water system
should enable the St. Lucie Plant to operate in
corpliance with Florida water quality standards. The
State standards require that thermsl discharges not
adversely affect beneficial water uses or significantly
atffect fish and wildlife. Further, it is stipulated
that nonitoring be conducted to assure that such conditions
are net.

In addition to compliance with thermal standards,
the St. Lucie facility will be required to comply with
Section 301 of the FWPCA which stipulates that cooling
systens of stean electric plants must employ the "Best
Practicable Control Technology Currently Available® by
July 1, 1977, and the *Best Availabdle Technology
Iconomically Achievable® by July 1, 1983, Propossd
guidelines for this section were pudlished in the
Tederal Register of March 4, 1974. They call for the
spplication of, “...evaporative external cooling to achieve

The Unit 1 and 2 discharge plures were avaluated
independently Yor a zero ambient current conditilon,
using the Xoh/Fan nodel to predict surface temperatures.
We do not believe this model is applicable to the Unit
1 discharge because the discharge port is in only
9.14a (30 ft) of water and will rest in a sloping
treach lined with concrete, sheet pulnzs and
rip-rap. The Koh/ran model assumes an infinite body
of water available for dilution, and the depth and
proxinity to the ocean floor of the Unit 1 discharge
port would not, in our opinion, yield valid results
under this model.

Reference is made in the Environmental Report to
a p‘r‘a'gueallhydnuuc model study of the Unit ) dischargs
by which, the draft statement indicates, the Xoh/ran
model predictions are validated. We would anticipate
that the Xoh/fan model, when applied to shallow
discharges, would underestinate:surface terperature
while hydraulic models genarally overastimate surface
temperature, Ke recormend that the hydraulic analysis
be included in the final statenent 30 that an
independent evaluation of the two models can be made.

¥e are not aware of the existence of any
comprehensive snalytical technique, other than a
physical hvdraulic model, which can predict the
behavior of a multiple-port diffuser in a current
situation. We believe an analysis based on a
“conservative,® no current, situation can be mis=
leading where there are tidal currents. ¥hile tidal
fluctuations provide dilution, they also spread the
plune over a wider area. Tidal and wind induced
currents could cause considerable interaction between
the discharges from Unit 1 and 2 and the cooling water
intake structure resulting in recirculation. These
effects are complicated and cannot be analyzed without
a physfcal/hydraulic nodel.

" "

Al gh (as we 4 on the draft statement
for Unit No., 1) the thermal discharge from this plant
nay not raise receiving water temperatures sufficiently
to have any significant direct effect on aquatic biota,
there may be some indirect effects, ror example, it
has been observed that warm dischargs water can attract
aquatioc organisas. This attraction may be enhanced
should recirxculation or any other factor lead to the
buildup of a sizable region of warmed water between




tntake and discharge structures or increase the area of
the thermal pluze appreciably. As & conssquence, it
has been noted that increased numbers of various

in the vicinity of a plant gonotlny increase
e of entrairzent in the cooling system intake
water, In spite of the fact that such obsexrvations
have occurred primarily at plants located on freshvater
laXes or rivers, it is possible that a similax
stteation could develop, particularly during the winter
ronths, at plants (such as $t. Lucie situated on salt »
water bodies. -

The FWPCA requires the application of the best
available technology (for protection of aquatic biota)
to cooling water intake structures, The velocity cap,
as proposed by the applicant, should afford the. degres
of protection required to nininize significant adverse
iapact at this plant. In this regard, we are in
concarreace with the AEC licensing condition that
careful ponitoring be conducted and remedial action
Snstituted, if necessary. In additicn, ve re
that the applicant fully evaluate the provision of
escape Zachanlsns for viable organisns entrapped in the
sntake canal and on the intake screens, The intake
canal, as presently designed, preoludes any opgo:tunit
for e lg. and guarantees that entrapped organisns wil
pe xilled during the periodic flushing of the intake
conduit with hagn temperature revlivuieled waldl, :
which is required for antifouling. The extent to which
the: $t. Lucie Plant cooling system will entrain aquatic
organiscs, the inpact of this entrainment on the
biological systen, and possible n&thuung neasures
should be discussed in detall in the final statement,

Chlorination of the condenser units will be conducted
for approxizately 15 minutes each day. This will result
in the Aischarge of residual chlorine to the ocean.
¥e anticipate that linitations established in the National
Pollutant Disclarge Elinination Systen Peralt will be
sugficlent to protect aquatic biota at the discharge.
Zowerer, the applicant's monitoring program should tg:ovldo
evidence of any significant {mpact. Ve Tecorpend <
the applicant take whatever steps AIe Recessary to pernit
incorporation in the plant design of an alternative
condenser antifouling system (i.e. mechanical cleaning)
should nonitoring produce evidence of harmful effscts

gzig

¥onitoring - N

The monitoring studies pniontl being carried out

the applicant or recomnended the
g:: cont. nu:d‘netontim will bcbglvon :gcp;::ﬁ!: fure

np « We request that results
monitoring progran to date be included in the ﬂ.::x‘g:umnt
and continue to be made avatlable to XIPA and other
intexested rnln as they are developed. If monitoxing
of the intake canal reveals significant destruction of
aquatio organisms during flushing operations, it °
is reccmmended that the applicant provide some means
:f“:;t:;ng visble organisns for removal prior to

ADDITIONAL COMMENTS

During the review, we noted in cox‘nln instan
ces
go.g:::n :::::a:g:. 55333:;’"““ suffictent ln!oma::
Ons presented, W

that nuch of this information hpnot. oL njor.iapo"mmniz:
ﬁn onl\nung the environmental irpact of the St. Lucie
b‘mt. Onit 2. 7he cumulative effects, however, could
b significant, It would, therefore, be helpful in

ternining the impact of the ghnt 12 the following
information were inciuded in the final statement:

1. 7The AEC should explain the dlscre
the staff's statenent (p. 3=30) that *, .eﬁ?;’p’.?:m;"
of Units 1 and 2 will result {n a whole body dose of
about S nmrem/yr ...* and the breakdown of le body
doses in Table 5,3 of the draft statement showing a
total whole body dose of less than 1 mren/yr.

2., The AIC staff has estimated the cccu
to onsite operating personnel to be .ppmmf:f?%é dose
to 500 nanerexn/yr. Since Unit 1 1s expected to
into cormercial operaticn scon after Decexber 1975
the ALC staff should also estimate an expected dosa
to onsite construction personnel. The AZC should
ddentify the occupational radiation exposure category
of Unit 2 construction personnel and also should
indicate to v?ut degres the applicant will include
such, p in its oxp e nmonitoring program.

o AT
fexs

<=

at the dlscharge,

A-17
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3. Although the locality of the plant site is now

sparsely populated, a h{ point noted in the draft

3] t s future population growth, particularl
pect to tourlsm. Land areas adjacent to the
are zoned R-4 (restdential, motel, hotol)
pment plans have already been subnitted

rise motels, a tratler park/c round
niua type structures "noar® the plant.
gnificant changes in population distribution
can occur curing the construoction period, future
20ise prodleas should be addressed In the f£inal
€zafs 02 the referenced EIS, Particular attention
should be given to the planned permanent suxiliary s

er sources which will consist of two IS00 Xw

esel-powezed genszators. These units will be used
&ariag shusd testing p a and for suxillary
A.C. 70wer. Nolse control measures shovld be taken
with respect to potential land use of adjacent axeas
to insure property boundary line noise levels of
less than an Lgp Of 55 dsA (day-night sound level).

A-18




FEDLRAL POWER COMMISSION
Wasanaron, 0.C. 20024

K339

Y. Dasfel R Miller,
Asafatant Director for
Torironmental Projecte
Direatorate of Licessing
Offtce of Regulation

Us 8. Atosie Toergy Commtsefion
Vashington, D. C. 20345

Desr Mr. Miller:

Thie {0 fa responss to your letter dated Fedruary 11, 1974,
requesting connenta on the ALC Drafe !nvlromnul $Statement

related to the proposed § of s o0 pernit to the
Florida Power ond Lighe Cococay (A"cht) for the comstruction of
the $t. Lucte Mlant Unit Xo. 2 (Do¢ o 30-389). The proposed

$30-megavate unit would be located on lauuuol Tsland o tha esst
cosat of Florida {n St. Lucte Covaty and would share the seme sfte
on wvhlch Tuit Xo. 3 fe currently under conetruction and vhich i3
scheduled for commercial service o Decesder 1975, Unit ¥o. 2 to
scheduled for commercial service In Deconder 1979,

These comments by the Federsl Power Comatostion's Buresw of
Power staff ave made {m ¢omplfance with the Natfonsl Fuviroremsutsl
Policy Mt of 1969 and the Augvet 1, 1973, Cuidelines of tha Coumcil
w on Tavircomental Quality, and are directed to the peed for the
capacity Teprosented by the $¢t. Lucie Plaat Uait Ko. 2, and to Telated
Bulk power supply mattere,

Ia preparing these cowsents, the Buresu of Yowar staff bas
coneidered the ARC Draft Iavircomantsl Scatesest; tha Applicaat’s
Iavircomental Report and Amendments thereto] Telated reports made
18 sccordence vith the Comission's Statemeut of 3elladility and
Adequacy of Rlectric Service (Docket Xo. R-362)) and the staff's
ssalysie of thess docusents together with related faformation from
other FPC repotts. Tbe staff generally ba 1te avaluation of tde
seed for a specific bulk pover facility vpon longeterm conslderatioos
a8 well a8 wpon the loadesupply situation for the peak 1044 peried
tomedfately folloving the availadility of the wew facility. It

¥r. Daniel R. Muller -3
«

The Draft Eavireomental Statement reporte & 1920 summer reserve
wargla of 2,591 megavatts, or 17.2 percent of Applicant’s peak load
wvith the sudject uait availadle; and 1,741 megavatts, or 11,5 percest,
1€ £¢ 1s fot availadble, The 1930 swmmer Tesetve margis for the
Florida systems {8 veported to Be 3,30 megovatts, or 20.4 percest
of the pesk 1044 vith $t. Lucle Doft ¥o. 2 1o service; and 4,450 megae
watte, or 17.1 povcest, 1f the unit s mot avatladle,

The Bureau of Powet staff concludes that the additionsl capactiry
oquivalent to that represented dy the $t. Lucle Duft Xo. 2 %0 desiradle
to provide for the projected 10ad growth of the affected systens
‘ to provide reserve capacity vith vhich to vithsteod normally encouateved
costingoncies, thue affordfog & xessosable level of relfabtiity of
service Lo thelr customers.

| Very truly yovre,

11,
“ Oﬂc;. Mresu of Povu/

A-20-

Xr. Desfel X, Muller «2e

should be noted that tha vesful 1ife of the St..lucte Dait Mo, 2

10 expected to ba 30 years or more. During that perfod, tde voit
will make & sigaiffeant contribution to the reliability 4nd sdequacy
of elsctrie pover supply in the Applicent’s service ares.

The Applicant 1o & menber of ;the Tlorida subregion of the Southe
esetors Rlectrie mmmzy Counetl (SIRC) vhich coordinates the
planning of the menbers' Bulk pover factltitfes, Ths Applicaat fs .
{ntercoonected with othnr utility systems located fo peninevlar Floridaj
hovever, »o formal power pool extste, A growp of electric eystems,
facluding the mllunt. forwed the Florida Klectric Powver Coordinating
Croup, effactive October 1, 1972, "to assure an sdequa nd velfsdle
decme power supply in Tlorida ot th lovut PO 1 4t consletent
with 16 factors sad estadblisked {n the
w‘buc {nte " Attive coordivation of planaing, construction, and
utilization of generation and traneatesion facilicttes Lo Ylorida was
fecluded a0 & weans of sttalatog lM objectives of this coordivating
grovp.

.

The difference fa capsdility of tbe uait, as novn ia tadle 8,2
and tadle $.4 of the Draft Tevirormentel Statement (330 versus 833
megavetts), Lo trivisl and Das no sigaiffcant effeet upon the comclue
elons veached.

B
The historicel snouval pesk {winter) loads oa the Applicant’s

syston roflect an averags sncnal rate of losd growth of 11.8 percent,

vhich vas projected for tde 1973+1932 portod. The projected losds

£0r the SIRC aves 41 a vhole have Deon Teported at an answsl vate of

grovth of 9.0 percent. 3oth the snsval grovth rate of 10ad on the

Applicant’s system and that of the SIRC area as & vhole are greater

rceat historic assval losd growth for the emtiguove

This way be ¢us fa part to the steady growth of etosonis

activity fa this area. Although the winter pesks of the Florila eystews

are olightly grea than the preceding sumer peske, the sumer pesk

10ads are generally of longer duration than winter pesk loalds, and

Soth present placaing sod operating prodlems.

Tlorida syetems use & Teliadility plssning criterion that the
loss-of=1043 prodabilicy will sot exceed one day {n ten yoars. Many
Us S, systems report the use of the ssme criterion with the general
Tesult that the magnitude of reserve marging fall withis & vange of
13 to 23 percent of samual peak 10ad. The Buresu of Power etaff recog~
ntses that the peninsular nature of the service eresa of the Flortda
systensa favors tha consfdaration of the vpper rangs for plasned resecve
warging, primatily dus to the nveed for & digher degres of self-relisnce
vbate euppott from surrounding syetems 1o liaited,




Statz or FLORIDA

Department of Adminigtration

Division of State Planning

040 Aeslecres Priwsy 1 U Suniry Rowbie QoA .
Y U, $. Office of Hasagemsat 208 Ndget
Rusl ML Surnes TALLATASSER . drewed It sitabamncs, shosld be arreeded to
Srant Pumate HuC - A mnt ou this project. 8
(904) 4882372 contatned berein or sttached berets should de

March 28, 1974

Me. Datled Ro Muller

Assistant Director for Iaviroomentsl
Trojects

Directorste of Liceasiog

V. $. Atonic Inergy Comalesicn

washiogton, D.C. 20543

Dear Mr. Mollers

Functioniog as the state planalog aod development clesringhouss
cooterplsted 1a Ul S. Office of Management and Budget Cireular A~33,
ve have revieved the folloving draft environsentsl 1mpact statement!

A .

T, $. Atosic mriy Commiesica =
Florida Pover and Light Company,
Yo, 74-0743L. P

“

During oot reviev ve reforred ths enviroomental hmet'.uuuu
to the folloving agenties, wvhich ve fdentified ae fnterestedl
ment of Agrdculture and Consumer Servicesy Board of Truste 4
Toternal Isprovement Trest Tuads Department of Conmuatty Affsire] De=
partsent of Commarce] Cane and Tresh Water Tied Comission] Departaest
of Weslth and Rebadilitstive Servicest Departmeat of Katural Resources)
Depsrtmeat of Pollution Controll INblie Service Cosmtesion] Department
of State = Diviston of Arcdives, Bletory sod Records Management] Do~
portment of Transportationi asd the Tovironsental Toformation Ceaters
Ageocies vete requested to Teview the etatement and comnent on possivle
effects that sctions conterplated could have cn mattere of their coa=
Tetters of cooment ca the statement are enclosed from the De~
= Division of Tersestry)
Coamerce; Came and
Depattueat of Natural Resourcas] Depert=
pent of Pollution Controdt Public Service Comatssion} end Depsrtment
of Transportation. further Tespoases WeIe received.

$t. Lucie Plant Dole Ro. 2
Pocket Hoo 507389. $AT

1n sccordance vith the Council on Invironsental Quality guidelines
leg o te 0o proposed federal sctions sffecting the enviros=
sent, as required ¥y the Katicasd Paviroomeatal Policy Act of 1949, ad

i TAR: |

¥r, Daofel K. Maller
Page Vo
March 28, 1974

Cireolar A=33, tais leteer, with
th:‘ﬂux environmeatal ispact state~

'] L 10)
asddressed Sa the statement.

Ve roquest that you forvard us coples of the final eavirovsentsl
ot t prepazed om this project.

Snps

Wy

Incloseres

cel Nr. Joha Betbes
Mr. Charles Blair
Mr. To Mabry Ervia
WM. 0. Jo Keller
Nr, Jool Kuperberg
Hr, Willlss Partisgton
¥r. Jobn Lisle

Eareon Shislés
Don $picer

. B, Wallace
Zodett Willisms

a

273¢ p-21

AR
Srate o FLoniva

Srpartment of Admtuisfratton
Division of State Planning
725 SOVTH SRONQUGH

Revbin OD. As
g pn

R TALLAIIASBED
Eard M. § semes 1304 T Ko Deetaned,
prave Pumard » "N"I UMY 00 BPAINE
. CHNY ARSI
He. Joha Bether, Director

parer_FED2 6 1914

101 pepartnent of Agriculture &
Consumar Scryices

Collins Buidil WE DALY,

ot wh‘h‘:sseex. Nartas 32 HARL- S

1 reavw of nleg:mrmnu Xelatfons ¢ /\ /r

SUNKT SALL *74-0743E ik T
tpg o——

o Teview and connent to Vs on the above drafe enviromsental
fopact otat copy attached. T revieving the statiment, you shovld
consider possivlae elfects that sctions contemplated ¢tould have on magters
of €ONCOTN TO YOUT AGLACY.

1f you feeld that 2 conference 19 naeded for discusston of the
project o resolution of conflicts, of St you have questions conceraing
the statcnent, plesse ¢al} Hr. Lotus wnittield at (504) 488-2001.  Plesse
check the 3o9TORTiste bex Delov. 3TEach INT CARSAALR an yAUT agreey’a
staticasry and retvrs to ¢ or Calephone "so sdversa coments™ by the

above dua date.
Oa that date, va fotesd to constder a1l reviev consents received ¢

atd develep o state position on the project. Ia both telephone and writcen
cotreopoodence plodse gefer to the adove AL numbers

Bt

chtef
I taresn ot-lmpgmmul—hl tions
CAVISION OF 314 2 —-‘.r:.u[

Eactosvre cc3 Mra Charles Logan T e
703 Buress of Intergovatonental Relations €8 23 KU
e RLLT 00

$AT NO: s 3 9 s

DL1S Reylev and Coments
%o Conments
3 Commeats Attached ,

e A, e 2 vt
1x;xasq@m_£{1£hf " IQ(JI'AI{U"

SN

2]

Sincerely,

2. E. Marcoef, Chief

Puresu of Iatergovernmen Relations

Stare or Frontims » R

Pepartment of Administration

Division of Stare Planding ~
725 SOUTH BRONOUSH Poviia OD. Askow
Soatmtn
Eard M. Sesroes TALLATASSEE  2-A7" 7f
ATATE B MAING DIMCON 2 o Ko leetannt.

({10 NI L1

Mr, £4 Trombetta, Sec.

| GTLE b SLALE A

T
O Departuent of Camniiy Atfars parey_ FEBLS WA
Tallahassee, florida 32302 ot sarei__ 3004 8 W4

O
SUNICTI AL 14a=0x 48 E

tn: Mr
viesw of f-";‘.'}'g‘én‘.m'ﬁ Lelattens

3

Please reviev and corment to wa on the adove drafc eaviremeatsl

fepsct statesent, copy attached.

In tevieving the statement, you shovld

consider possible effects that actions contesplated could have oa matters

©of concarn tO yOur sgeniy.

12 you feel that & conferencs &5 need. ‘ :
X od L
project or resolutfon’of contlicts, or 1{ yow have ::o::::::.::t.n::n:u

eheck the 8p box Delow, attach ssy

cal} Mr. Zetus Whitfield at (904) 483-2401, N:‘n
Commants on YNT ageney’y 4

Arstianevy 3 TEINTL 10 ISX ve Lulvpiwes B0 adveres‘comments™ by the '

above dve &2

On that date, va fntend To consfder all Teview comments Teceived

and davelop & state position on the
correspondence plesss Tefar to the -!m'ﬁi

Eaclosure cct Mrs. Christine Searcy

In both telephona and vrittea
aber.

™
Xt

SUBIICTE  DIIS Reviev and Connents o

¥o Ccoments
Compcate Attach
2evieving Ageacyl
Sigasturet .

Jureaw of lstergoverssestal Relatfons

i

7,

7

Titler,

A2

©ELRL OB €AY 1y O S




sziq

STATH or FLomina

FLORIDA GaME AND FRresH WATER FisH CoMMISSION

Bepartment of Administration

eh“““:::.m SAMES B, PAMOMAM . w&m ﬁ&:ﬁﬂﬂ- HOWARD OOOM
Divisiod o' State Planning ' .~
T25 SOUTH SRONOUGH """:No_‘tdnh ©OR,0. €. PAYE, M, Dwerter PARRS pavANT
I} +T. © 4 M E WALLACE, Awmtant Dwetor [T

Lard M. Staencs ALLATIABSEE . . Tenrmore, Piorfa 3
ekt ears piotree . e 1l Ky fretand Je Piortoveomegg s “iy

" N srten e e ) W 24 e

0 Dc&;‘ot:cﬁ:rg Comerce patey s Horeh 13, 1914 *
cotlfes Bt idig L_FER2519% R

» Tallabasser, Flortda 32304 Wroarm__ Q9 p WM

RO, Nn’.n of Intergovernmental 2elatfons
.

; wnon wn_. 74-0743 F .

f

Plazse reviev and coment to us on the above ;ru avironne
':j Impact statemest, €09y attachod. In revieving the tutmn:.'y:\‘archou;:“

€oasider posstdle effects thar sctf
ot coneara e oot pri 008 contenplated could Dave on Batters

I you feel thet a conference 18 seeded for 42
r;:jcc: oF Tesoletfon of confiicts, or 1f you have :uuz::::.c‘::e::n::
:h_:l:ﬁﬂn unt:« Latae 5'3((“0“ Bt ($04) £38-2001. Plesse
Sk the 358 Biliu, 2Tiaak Siy Landints.iu goer diwm s 4
:w:o:::y“::.r 078 80 ICR or telephona “me sdverse comments™ by the

On that date, ve fatesd to coostder al% revt
and dovelep & ntate positfon on the project ot talerboes 208 errey
correspendence plemserefer to the nou' ! ui lz:b:::h Selerbons aod written

Sincerely,
//%
Catef
Duresv of !atotgwcrmn 1 Relations

TOU Dereau of Tatergoveromsntal Relattons

man Fl. "Oepl. of-

WK dtts W.nn
Conments

[ comsents Attaches “
[

Enclosvre

PYYs

DaterlMarch 4

“ A2

Florida Department of Transportation
Lt . e " -—m*nu—??qvhunmvwmum .

March 1%, 1974

t

¥r. E&gar E. Maroney ,
Chief, Bureau of Intor= !
' overnnental Relations

Division of State Planni " ; .
Departzont of Adninistration .
660 Apalachee Parkvay
Tallahasses, Plorida 32304 N
Dear Mr. Maroney: '

Subjectt Draft Envi tal Impact §

. United States Atonic Energy Cocwsiasion
e " $t. Lucie Plant, Unit 2

8t. Lucie County

SAT 74-07433

We have reviewed tho transportation aspects of the
subiect statement and feel that the sliqhtly ipcreased.
tratfic load will have no lignuicnnc inpact vpon either
the highways or the surrounding environnent. However, if

*  future traffic proves to be substantial and requires future
expaneion or modification of the highways to be utilized,
we request that the Plorida Power and Light Coupany coox=

dinate directly with: .

Mr. Ben Simpson .
District Erngineer, rourth District
. Ploxida Department of Transportation
: P. 0. Dox 22338
* , Tt. lauderdale, rlorida 3331S.
« .
: We appreciate the opportunity to comment on this
\ statenent at this early date.

Very truly y;mn,

RAY G. L'ANOREAUX, DIRECTOR
» D. OF PIANNING & PROGRAMMING

po—
‘ 1. Lotedbs, vor. I T
* Chlef, Bureau of P)j nﬁnq e ml UG,
WNL1RFK/Th . e

WAR 20 104
©c1 Mr. Ben Simpson, .

'
.

M, L, K, Maroney

Chief

Buresu of Intergovertmestsl
Relations

Departecnt of Admintstration

hua.t\nng. lorsda

Ror SAT 74 O243%, Draft Eavironmentsl
Statement, St. Lucie Fover Plaat, Daft Ko, 3
St. lucie Couaty, T1a. Pover asd Lighe Co.

Dear ¥x, Maroney:

The 'Favironmental $ection of tho Tlorida Gane and Tresh Vater Tioh

Comissfon PAS TeVICICa CA6 800vU Luivivnavd suViidwwanlsl 3533308 2

ve have po chjectiona to the coastruction of ‘$t, Lucte Plant Uaft Xo. 2
~provided the applfcant complies with the stipulaticas of thbe United States
Atonic Intrgy Comninsfon 4 ootlined on paxe v of this ststenest. These
conditfons, along vAth thoss spectfied for constrwetion of Unit Xo, 1, shovld
ninintze the o4 envi 1 & of this facility and provide

the N;h for sssessrent of the fepact subseguent to cormercisl pover
operstion,

If our offfce con ba of further assfetance, please coutsct us,

'

Yery truly yowrs,

Q. L. Trye, Jr}
Director

oty/t3/re

STATE OF FLORIDA
DEPARTMENT OF POLLUTION LONTROL,

« 236} EXECUTIVE GnTER CikeLr, sy
MONTCOMIRY SUILDING, TAILAHASSIC, FLORIDA 32301

Karch 21, 1974 oA Lo

Re1' SAY = 74-0743E
Draft Environmental Statement
St. Luclo Plant Unit No. 2
Tlorida Power and Light Co.
L]

Mt, E. E,'Maroney

Bureau of Intergovernrental Relations
Division of State Plannin

Departnant of Mxinistration

660 Apalachee Parkwa

Tallahassos, Fla. 32304

Dear Mr. Maroney) -

The Departmont of Pollution Control has reviewed the adbove
refoxenced Draft Invironmental Statement relative to the
St. Lucie Plant Unit No. 2, Florida Power and Light Cospany.

. . . S e
The Dopartment of Pollution Control-under Florida Adnmini-
strative Code Chapter 17-17 has the responsibility for
coxtitication of power plants in the State of Florida, The
Department is presently reviewing the impact of St, Lucie
Plant Unit 2 and the Board will determine whether the
permit to construct and operate the T plant vill be
granted or denied or under what conditions.

During the construction phase, a second alscharge line with
& mltiport diffuser is planned for Unit 2 which will extend
boyond the discharge line for Unit 1 and will involve dredg-
ing a channel 20 feet deep and 2800 feet into the ocean.
I;:?s dredging will require a pernit and certification by tha
Dopartmont prior to construction.

Sincerely; '

% - peone
raeney 2 B Tt
[ " |Tim 8. Stuart, Ph.D.
wezs pu [Shist o=
. ureau of Environnental Progrins

e,

TsSisld ¢ *
*
[ ;
o »
N R MOOLEMAD GLORGE AUPPEL ALIKCH
L L LTI Y Ty SOAMD mEu LR ‘“?.” Ll l] w “...- Ll (] "~

e Pmeleber] Suvmce Puse.




N Stars or Frquink

Division ot State Plabming . -
"123 sovtn snomolen

M, Randolph Hod, £x. Director
01 &paru;::::?f lu’::;al Resources
rson
Tallabasses, Ir'?orlda 32304

’ FROM: Dureas of Istergovermsestal Relstiess

SURIZCTI

¢

.-i‘.lr'nu_:!_mnt . of  Admiutstration,

oeLg

BSVRTY O\ ASKAW
ROWI D IY) § IONE
ot Sese
AY b SRV
v .0
moo l-n!:um.'f‘
0.0MALLEY

State of Florida

2422 DEPARTM=NT OF NATURAL RESOURCES IS .

JeKodevlond dn  BARWN V.DSIUS
100 saerrr 7 somyepstsssves 35 B s Dudty 10

PATEs FENZS 74
ormarer_ JURL B KM

v Plesse reviev and comnent to us on the above draft eaviroraentsl
fopact statement, ¢opy attatind. Ta revieving the statesent, you ol
considor poseible elfects that acticos contemplated covld have on matters

of concern Lo yOUT ageocys .

>

I0 you feel that a confatence Lo needod for dlscusaion of the

.
p'tojeu or resolution of confifets, or 1f you

Dave questions contersing

1235223z, plzzxr Ao18 Mr, Datus WNMef1e)4 at (904) 483-2001. Plesse ,

we 0talSRIRT

check the sppropriste box belov, attach uz‘co-unu on youtr "s'ncy'l e
stationery and retura to ICK or telephone "no adverss comeuts b'y the

above dve date, 2

On that dater ve {ntend to consider all reviev comments received
aod davelop & state positioa pa the project, Ia Doth telephooe and vrittea

correspondence plesse Tefer to tha above SAL swaber,
8

Chlet

. stmcorelyy, . A7

1

Derese of IntargoversmentsY Relations

Enclosure ccz Mr. Wi11fsa Bechhen

-

> .

ke

TO1 Duteav of Iatergeversmental Relatices OIS0 Or 380 € MANNG,
nan oo soiao AL
. ¢ Mg a1 aey
SYMICTE DRIS Reviev and Comnente B YR 2L
l? Coanants
-t B comminte Attache, . ing, OO
sevieving . —
Sigaatvre < Dater YA/

®

« 70} "'l‘lelt of hursmu-_cnu'l Xelatfons
i Floriéa Pilc Servide Commission
SURICTI  DELS Review and Corments
o Coaments
[ comsents attached

2evieviag Agescyr .
Signatere gi:d :!} £25,_ L =
Titley, AALITNIE]

“SAlE 740743 £,

OIVISION OF 3 °3K LANNG,
v -
[ 4 . .

wh 1 W

AL MO

oaar Eebo A, 1974

> nove "n‘
LAASON BURLOCSG £ TALLATIASSEE 320040 otmsioon: ol L

.

N Harch 19, 1974

Mr. Tédgar Z. Maroney, Chief

Burcau of Intergovernmental Relations
Departnont of Mnainistration .
IBM Building, Third Floor

Tallshasses, Florida 32304

Dear Mr. Maroney: : v \

Pursuant to your mesorandun request of Pobruary 23

1974, the chnuun: staff has reviewed the d:!ts ’

envi act pertaining to the

8t. Lucie Plant Unit No, 2, Plorida Power and Light *
Oompany (SAT No. 74-07432).

"
1 Sone of our staff feel that a more Xnowledgsable'
Toview of such environmental impact statements can
be made once the collection of baseline data con=
cerning marine resources in the Hutchinson Island
area has been completed. Collection of such'data
is being carried out by personnel of our St. Petersburg
Harine Ladoratory who plan an analysis of the potential
izppet of such projects on marine resources.

'

Although at this tine ve have no adverse comments
concerning this draft environaental frpact statement,
ve nmay have additional comnents at a later time in
xesponse to its publication in the Federal Register.

8incerely,.

L.
Janas G. Salth
Mnainistrative Assistant

R ¥ 4 MASSME L130VRCES  RECREATIOR AW PARKS

A-26
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LELg

71‘ S‘ 4“‘“ z ’: P, O. BOX TN

BOARD ~ COVRTY COMMISSIONERS

Fort Pleree, 7&:’&“(40.

WA MalAS, Guwvig in B 1 L6 ORBY, Duiig b I o JOON & PAML Duniet a3 o EPWARD G DN, Bt im & = SROMOM B\ PIICH, Drovid M B
Tebruary 21, 1974

Mr. Danlel R. Muller, Assistant Director
for Environmental Projects

Directorate of Licensing

United States Atonic Energy Commission

Washington, D. h. 20545 «

Ret rlorida Power & Light St. lucle Plant Unit No, 2
Your Locket No. 30-38%

Dear Mr. Muller:

We have reviewed the draft envirormental impact documentation
forwarded to us In your letter dated February 11, 1974 and
have no objections to your findings. This ratter was dfscussed
at our Board meeting Tebruary 19, 1SM.

Very truly yours,

Ll va
Weldon B, levis, P. E.
County Adainistrator

WBL/iw
©c1 E4 Brever, rlorida Power & Light Company, West Palm Beach
'M zinni, Florida Power & Light Company, Fort Plerce

.

. 15'49
A-27
[}
»
2.0, 50X 1140 SUARS, ROAIOA 3000
==l | .
PLOMOA POWEA & LIGHT COMPANY STATE OF TLORIDA )
April 3, 1974 , COMNTY OF DASE )

«

Jo 3. WUDIICRG, Velsg first duly svorn, deposes asd sayen ‘

That he has executed the foregofng fsetrument; that the statemeuts
made fu this ea1d fnetrumest are tres snd correct to the best of
his kmoviedge, faforsstion and Delfef) asd that he s sethorized
to execute the fastrument om Dohalf of sald Applicast.

I

Xro Aagelo Clashueso, Deputy Directer
for Bascter Frejects

Directorste of Liceasing

Oftice of Regulatioa

Ve $. Atomie Zaergy Commisefon

Vaakiagton, D. C. 20343

Dear Mr. Clanduseot

3 ~

2e1 $t. Lucte Plast Duit Bo. 2 ' Subscribed apd svora te before me .
1 Begort « Anesd s . W

Xeg Mo, 30-3¢9 a7 duyet _@L 174

Taclossd are tvo dunidred (200) coples of Florids Power & Light

Covpany’s comments o8 the Drsft Iavircamestel Ststemsnt. These
conmeste are sebaitted 55 Assnissat 5 te the Applicast’s Davirosmentsl - A
Report sad Iaclude the Saforsstion Tequested by Xr, Villiam X, Regea, Jt. o Cha T o~

tary e
2n a letter of Maveh §, 1974, , State of Tlorida
Yery truly youre ST by, Sets of Foide ot Larye
/’4 e 7 My Comatesfon expires _l:““_‘_‘_‘w_ Commdebon Loplos My 10 WOV7
Robert B, Thrig
Director of Muclear Affairs
REIVIsch .
acl.
L]
I
td
tive Vice President
* N
2857 .

HELPING BVILD FLONIDS
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T, Istrefostion

Tlorida Power and Light Company ("FIL™) Deredy subluite the follovisg

co-ut'. on the Dreft Zaviroomental Statement prepated by the staff

of the Atcmic Energy Comuissfon with respect to the proposed St. Lacia
, Plast Uaft Bo. 2 ("st. Lucle 27).

These comments are subaitted by way of 4 to the Appl ‘s

Zaviroomental Report. The data contained hereis, to the exteat faconsiatesat

with the Environmental Report (“IX®), as ssended to date, 1o to be regerded

a8 wperseding earlfer data. For eass of Tevievw theos comments are organized

fa narretive stylej epecific page changes O the IX, 1f and 85 Bacessary,
wvill de sud

4 1n & aud

1. &) 1ove ", ™,

Applicant has revieved the conditicns on the ¢onstruction perait

. y
' propossd by the AZC staff (DS, ». ¥v)) tde spplicant has no odjections to conditions

- *
& thru b dut suggests & ninor modiffcation to ¢onditicn ¢ Tach of the
proposed conditions 1s sddressed Lelov.

(1) Messures-to'contteltvaceoon’yredation; Tha DIS proposes the
following conditiont

®s) Durisg cosstruction and operation the spplicent
will tmplement etrict procedures to coatrol
and dispose of odidla refuse, Including
procedures to prevent daliberate fooding, to
1ttt raccoon populstion facresses vith resulting
4 tortle pr [¢ &:3.3)0

During plant operstion the genaratisg plast vill be completely enclosed
V7 & soturity barrier desigeed to deay or impede nnthou;od access to
the geasratiag plast. This darrier, consieting primsrily of fescieg,
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vill be 1lluminated during dork and Vi1l be 1 ¢ by electronie

savicea and patrolled by security parscenel. AlL edible refuse genersted
¥y the operatiog plant will de stored within this darrier prior to
sanitary dlepossl. The presence of the darrier, protective f1lumtnation

ane perscasel sovewent fu sud aroved the barrier will substantially

¢ ge eatry of | ats pot ksove to enter the darrter
esclosiag FIL's Turkey Pofot Nuclear Ceseratisg Plast svea though the
natuzal eavironment surrounding the Ceneratisg Statfon sres facluded o

»

large raccoon populations »

141820 refuse s primarily geoerated vithie building sress such as
LY
tha dervice Bulléing, This refuse will be collected and stored fo

heavesduty dulk ¢outsisers prior to saaftary dfspoeal,

Dutiug construction, exteosive barriers such as those previouvsly
»ontioned vhich eaclose an operating plant sre not presest. S$ome areas
"of the construction sSte are feaceds This fence along with the presence
of perscenel, lightiog, asd related comstructicn activity vill dlscourage
the presence of reccoons. L4Ible refuse fo normally deposited fn watal
refusy contaloers vhich sre regularly esptied and the refuse disposed

of 1a & sanftary manper. Regular policing of the C(caetrwetion ares for
trash resvits fa the collection of any edidle refuse mot deposfted fa

trosh contatnars. Porscunel are fnstructed to vefrain from engaglog in
atts vhich would dfeturd the ecologleal balaece of the ares, fscivding
feediug of viledife. Persons femtllar with the cosstruction site bave
Seen questioned, and the presence of raccoons 1n the cosstruction sres

has 5ot Deen moticed,

A-31

The Applicast plans to monitor fish entrapment fa the fatske cansl durfsg
the firet year of operation to deteramise the extest of T eatrapnent,
Durlag this year of operatica, both fatake Jises vill de fa service with
elthar or both lines passing vater ot variows tises éepeading om the plaat
€ooltag vatar requirerents aad the extent of barnacle growth 1a the lines
vhich may require adjusting the water velocity within the lines, Thus, the
Vateg velocity thru the 1atske welocity caps 15 expected Lo range detwesn
0.5 asd 1.0 fps. It Ls w0t now cectala vhetder the lover Lntake vater
velocity will caves more or less fish Lo becoms eutrapped. It showld aleo
b6 poted that sven thovgh fish might eater the fatake canal vis the Lateke
velocity cope, they vill mot pecessarily be fepioged 0o the futake structure
travelisg screens since velocities fn the canal are low, on the order of

0.3 fpse

1o view of the fact that there say be moTe than coe actceptadle method of
reduclag ({oh estropmeat, Applicant suggests nodifyfeg the secosd seatence
of Conditlon ¢, to resd a8 follover

1f entrapmast rates are excessive, Applfcant

would Take a¢tion a3 may be nacessary RO redws 7
CatYspmant CO acceptoble leveals such 24, But met |
1inited t¢, Lncressing the water velosity

throogh the fatah ps.  (Sectlion 4.3.2) w

(§) Rlov ¢omtro 1) et The DES proposes the
telloviag conditicas
*3) Toe spplicsat will shut off the Usit 1 Yetype

discharge to force all flov out the Uoit 2
multiport 11as as sooa as 1t becosss availadle

+ and vhen only oos woit 1s cpersting.with total .
cooling system flov of 1150 cfe (Section 4.3.2)."

b
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"
It e Tlorida Pover sod ngbt'u‘ opinion, therefore, that edible refuse

Fe 3 durieg fon and operation vill pot contritute to

substancive Taccoon population Increases. Ia any evest, hovever, messvres

as descrided sbove, vill be teken to sssute the sane,

(2) Restoratfon o 1 The DIS proposes the folloviag cosditiont
"3) In restorisg the ocess &une to ite origival

¢condition after & lation of the Vait 2

discharge 1ine, the applicant will replsat

the dune st the earlfiest feasidle time vith

dume stedilizing plarte indigeaccus to the

area (Sectfon 4.1). These plantiogs will

1 in oddition ﬁ the applicent’s placmed

teplanting of the Australian pine light

screen 1f disturded.”

After fostsllation of the Daft Mo. 2 dfscharge line, FIL vill restore the
duse 11ce te spproximately orfgioal co-twt‘u. Turther, F?L vill xeplant

the vestored dune with vegetation native to the srea. This vaptd

replanting of the restored duse will reduce erosfon aed will speed
recovery of the dune arves to its undfsturhed condition. Im additfoen,

TIL vill plant Australian pioes 1f the existing 11gdt ecreen 1s disturbed

by Unit 2 discharge construction.

(3) Fessvves 10 Monftor Fieh Eatvegeents The DIS proposed the follovisg

conditiony

“¢) The applicent vill monitor fish eatrepmeat
fn the ¢ooling canale during the time the
welocity eatering the iatake structures is
adout 0.3 fps. If the eatrapment rates are

excessive, the applicant will take mecessary

action to increass the fatake velocity to
1 1 fps (Sectt +3.2)."

=)

A bulkhead fo presently fostalled across the opeaisg to the ate 2
dtochatge pipe ot the Deadwell, Tils Wulkdesd effectively shuts off
flov to the Dait 2 pipe o that couu»;un of tha 1lise vill be free
from diaturdesces caused by the cperation of tde dfscharge canal doting

that period vhen Us{t 1 fs operating alose.

To precivde & cmilun vheredy Daft 1 fo operating and the single unit
i
discharge 1o floving through both discharge 11nes, the dulkhead will be

left 1m place uatil the Usit 2 Circulating Vater System 1s operative.

Vhen both vaits are operstional, the applicast vill ves a flov coatrol
device to divert single uait flov (only one ualt operating) throegh

the Doit 2 sultipert diffoser.

.

Applicant does not construe condition &, to probibet the use of ‘the
Taft 3 Yetype discharge 1f the multiport 11ne 19 cut of service for
1aspection, majnteasnce or repsirj provided, hovever, that the discharge
1a such cirevmstances must mest applicable vater quality requiresests.

It may be advissdle to clarify coodition 4, fn this regarde

(3) Comnsction to Muaicipsl Sewer Lines The DIS propoces the following
conditiont N '

"4) The spplfcast vill discontinue vee of the

Present septic system and connect to &

mncipal sever treatsent 1ine 10 and vhen

such a 11oe 18 extended to the applicant’s

site (Section 5.2.1)."
The distrilution pipes for the leschiag fields fm the presest septic
system ste at elevation 436(QW) ocean, which Lo spproximately 16 feet
abova the ground water tadle. Since no fresh ground water supplies are
avallable on Mutch{veon Telasd there exists no potestisl for contesination
of any conswaidle vater sources by ssaitary sevage. Rovever, patticipstion

o$e




veLd

Sa availedla municipal sever t 1nes, 1L ded to the afte, is

acceptadle as am altervate method of dispossl and will de employed &2
aad vhen such a 1ine sxtends to the site.

(6) Vassyres to Avold Uenecessary Imoects of Conetrvetiont The 2Z$
proposes the followisg conditiomn

®f) The appliceat shall take the mecessary instigating
action, facluding theee summarized 1 Section 4.5 of
this Davironmestsl Statement, durisg cosstruction of
the plast to avold wmsecessary sdverse enviroaseatal
Lepacts Lrom construction activities.”

The actions svmmarized ia Sectiom &3 of the DIS arve, fin fact, wov belsg

1mpl 4 1o the coms of $ta Lucie 1 and vill be continued

through the comstruction of St. Jucie 2 facludisg owch other actiom as

may b required to avold unsecessary eaviroemental Smpacts.

(7) Gootrel Prosrew Ro Assure Coeplisace vith Comstruetion Permit
Conditions] The DLS proposss the follovisg conditioat

"8} A control progras shall be estedlfeded by the
applicant to provide for a periodic reviev of
a1l construction activities to assure thoss
activities 1 to the 1 condttions
set forth i the constrwctioa perait,” N

;'ho activitive 1a question vill be conducted by Ldasco Services under the
cogatzeance of the Co,nmun Department-of T7L and vill be In accordasce
with the comditions sat forth fa the constructionm permit, The Construwction
Deportment's activities vill Do subfect 0 & cootrol progrem vhich 1s pert
of FL's Quality ':
poriedic reviev of construction permit activities by 4t least twvo separate

The progres provides for regular asd

STOUPS 10 assuTe conplisace with the requirements of the comstruction permit.
The Quality Assurence Department Constructionm Grevp §s located om site asd
performs day to day survelllance of construction sctivities. The Quality

Assurance bepartmeat Audit Crovp
-
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pexforns perfodta awdite of all sepects of FIL nuclest sctivities tncluding
. =
those of the on~site quality sseursasce growp,

(9 Priog Veitess Motificasion to Pirestor of Licensingt The DES

Proposes the folloviag condfitionr

"2) Before esgaging in & comstruction sctivity
wALCh may result fa a sigaificant sdverse
savironmental fmpact that was met evaluated
or that 1s sfigaificantly grester tham that
evaluated {a this Znviroamestsal Statemeat,
the applicont ohall provile vrittes notifi= '
cation to the Director of Licensing, U. S.
Atonfe Loergy Commisston.”

Trior to engagiag fa & comstruction sctivity vhich way veoult ia s
sigaiffcant sdverse enviroomests] fepact vhich was aot previcesly adiressed
by the Staff and the Applicest fa the Iuvirosaestsl Statemests, prior
veitten notification vill de previded to the Director of Licensting,

U. $. Atomic Iaergy Commissfon.

As discusesd 1n ftem (7), adove, quality assurance messures vill de takea

€0 snoure complets compliance with peruit ditt

The Quality Aesstance Departanent’s andits of a1l sepects of FTL moclear
activitive will Include sudite of Y adny ive oy to

AsTe such complisnce, Among the systens to de sudited vill be cme wvhich
vill require that sppropriste evalustica be porformed with respect to

activities that may result is & efigafffcant adverse envirermental Lapact
that wee mot previovsly eveluated or that fe eigeiffcantly greater thua
that evaleated fa the Invirormentsl Statemest.

11T $team Conerator Blowdows System

On pogs 3-24 fa section 3,3.1.4, the Steff statest ™The spplicant das
verdally comnitted to & separste treataent system vith st least & process

€apability equivalent to & heat exchasger ssd a nized+bod deatneralizer,
ate

and vi11 subait tha preposed systemw for out Teview,™ Ihe syetem to
vhich Applicant nov has committed formally fs the systes, the desfgn
of vhich has beea subaitted 1a Anmsadasnt ¢ to the nn‘. descrided
below,

Stean generator dlowdown Lo u(uludju waiatatn the t;ul dissolved
s038ds (TDS) content of stean generator secondary side cooh:t within
notmal oparating 2isite. Primary to secondary lonuo“;«au nui: in ’
some activity accusulatfon withim the etesm gesarator secondsry, Taus,
wader thesa efrcunetances the dlowdova stresa would hove an activity
Jevel assccfated with 18, Should thie activity level exceed a specified

e via

1imit, tha dlowiown stresa would de processed prior to Lts rol

streans provide thfe

the dlscharge ugd. Three Blowd y
copa¥ility, Each stream Com process the total combined Blowdown (40 gpm
or greater) from Both Teite 1 and 2.

Radfological evalustions of normal: 1iquid velesses perforwed by the su'lt
have been desed on a blowdova rate of 14 gou, processisg by nixned ded
Genineralizars, and discharge to tha ocesa, The process system hes a
capadility 1a excess of that ssoumed La the Staff's ssalysts. Ravisieos
to the 1fquid vaste mansgenent system (PSAR Anendnents 4 threugh §) are
reflected by modiftcations contatned £a the sttacded WS dloagran,

-t




GeLg

Monjtorin,

The staff, efter ! 1 Report for $t. Lucie

$ tha FTL
Unit Kos 2, conmented on poage 6+2 of the DLS that ™ an adequete progran
te fdeatify ffsh populations {n the ares of the plent has not been
conducted.”

An additionsl progrenm has been faltfeted aince the IPL Environmestal
Xeport was vrittens AL prosent, 4o otter travl s deing made moathly,
Doth day and might, at each station to collect favertedrates snd fishes
foud sear the bettos, All the data ave belng ssalyzed by a cosputer pro=
sten and the eutcome Lategrated aad synthestzed to develop, 1 povsidle,
4 predictive model Of the everall effect on & particoler species of a

change La suy one paramater,

o Protee ® Invigonmen
Duting Conetruction

The spplicent has commited to thoss swasures seceseary for protection
of the environment during the construction of proposed St. Lucie Plant
Unit Noo 2. These conmitments have besn outlined fn Sectfon 4.5.1 of
the DiS and are the vesult of coopetetion betveen the epplicent ssd

the Staff fm evelwation of cosstruction fapact,

-
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Ae indicatasd, the primary source of cesliag weter £or dissipatisg hest
duriag BoTmAl or ewergescy shutdeva Lo the Atlastic Ocasa via the
eirculating water system {atake, descrided sbove. Two 12,0 ft I.D.
refaforced concrate pipes take ocesn weter from adout 1200 £t eff-shore.
The pipelisas are burfed thair eatire Jesgth excopt ot the iatake
velecity cop stractors, A 300 ft vide cassl carries the water te the

intske pump strocture.

1o0ed sbove Lu Regul 4

3 of the redundancy rog:
Cutde 1.27, & second scurce of coolisg weter s eocnscted to (but
1solated f2ou) the fataka cansl for wes 48 & dackupe This sowrce 1
$1g Wod Creek]

31z Mud Creek 1s & matural body of veter extesdisg essterly from the
Isdian River Just north of the plaat sfte. 31g Mad Creek fs dredged to
a uisteum alevetion of ~40 ft YAV vith & nfaimm 250 ft. bottow wided.
A barge chantel bas beon dredged from Big Mud Creek acroes the smt
side of the Indfan River ¢o the cheanel of the Imtraccaetal Watervay,
The Iatracosstal Wetervay s & 9 = 12 £50t Ceep chatasl rwaiag sortd=
south 18 the Isdlan River, Tne Isdiaa Xiver 1s cosnected via Salets

to tha u:n at I, Plarce to the morxth and at St. Lucle teo the

00uth,

The fataka casal fa froat of the iatake stretture is eeparated from

B1g Mad Creek by a ehoet pile sad concrete Mrrier vell wbich Lo placed
afdwey {a the emergency codling cassl, The Darrier mafatsiss eeparaticn
Nn!u- the prisary snd secondary sources of emergency cooling u-m

durisg normal plast operation, Y0 Sssure Passsge of emergemty weter

" -11-

Y1 _TUse of ul‘ M4 Creek
Section 5,2.2 of the DS Jescrides the savirormental fmpact of the
propossd vithiroval of emergency €ooling vater lro: -M; MWl Creek.
Applicant offers the folloving comment to clarify that paragraph and
to explata WAy 1t Lo Rocessery to wee vater frow 3ig Mud Creek at
811. A descrided belov and fn section 3:2.2 of the DZS, weter uee
from 325 Wd cuc‘k vill be nistatzed cons

testing requirements.

est vith regulatory and

USAXC Regulatory Cutde 1,27, entitled, "Ultinste Neat $ia)" reguires
that "snitedle todvadancy fa features 'k provided for the cooling vater
$Y3tom 1o asoure that fte safety function con be acconpliohed.” This
€oolisg water eystem Lo called th"vluuu Beat S10k", and 14 further
dattnad ss “that complex of vater sovrces, fncluding necessary retaining
structeres, and the canale or conduite comecting the sowrces with, bt
20t {acloding, the cooling water aystem fatske otructures for a mwclear
Fover vait" It should be emphastzed that this weter is mot weed to

Provide emergency cooling divectly to the reactor cors.

Tor the $t. Lucfe Taits, two vater wutces and their associsted canale
a3 conduite comprise the ultinate heat sfak for the plast. The primary
s0uree of vater fe the Atlantic Ocesn vhed together vith the ocean
fatake etruetore, fegale conduite, fstake camsl, and fatele structere bay
4144 covstituts the preferred source of aergency coolisg water, The
secondere wyrcs of emergency €ooling water fo 315 Hud Cresk vhich fo
conrocted to the Atleatic Ocess throvgy th¢ Indfan Kiver aod falete at
Ft. Pierce and $t. Lucte, The secondary source utiltzes an oaergency fatake
casal connocting BUg Mud Creek vith the t'nuh cansl area ia freat of the
iatake etructures.

-10-

through the sheet pile wall, nine otud pipes (normally plugged with

.

Paeumatic davices) pesatrate the wall,

Before vater from 3ig M Crosk viil %e veed, the Ocosn Iatake System vill
have to bacons blocked or Lacpetstive ¢o the extest that less than 3T of
the fiovw the aystew Lo deofgned for vifn pase from the Ocoan to the Isteke.
A achomasic diagram adoviag vater n"ly souress asd consvmption for Botd
sormal ¢p od ¢
showa {n tigure 2.4 of the DIS. The likelihood of such sa eveat S

vith loss of the Ocesn atake o

constdeared extremely resots,

Postulatiag such 4 conditics, hovever, the plaat wowld Dogla & sdutdown
would be deflated, alloviag veter to

procedurs aad tha ge devt
flov through 120 slseves 1o the )nu;r wall, The smouat of water
drea from 31g M4 Creak for we fa tia plaat would depesd wpea the
awber of fateke Cooliag vater pumps operatisg, The {eaign capacity of
sach pump 18 14,3000 gpu and caly one pump L8 rTequired for shetdove

of & wait, hovever, normal shvtdova Lo wually sccomplished veing tvo pumpe,

Baetder the emargency condition noted above, vnn'no- Mg MWl Craek
will be vaed during normal sent-asaual tests of the paeumatic plsg
operation, Iach of the nise poevmstic plvge comtrolling flow will be
tested individually for & parsod of 50 more thas 10 minvtes, The flov
paseing from 31g Mud Creek to the Intake Canal will depend vpon the
Telative alevations of the water oa ¢ither side of the Jarrier asd the
elevatics of the plug (Rlev, =6,0.0 or 44 {t), Thare are thres otubs
at each elevation (F tetal) dut oaly six are st or delow the vater lfoe, ‘
Zach otub pipe s capadle of paseing vp ¢ 33 cfs of cooling veter, asd
the tetal volume of vater drove from Big Mud Creek during esch seal~
asnual teat Lo 1ialted to ne more thas 2 nillice $slloss By agreemest
«1le




vith the Flood Comtrol District, Additicnslly, testiog will mot be
conducted during times of high aquatic productivity 1a the Indian River,
ouch a8 epavaing. Ia summary, the uee of vater from 3ig Mud Creek is
1inited to a seat-anoval removel of vp to 2 millicn gallons and the
unlikely ves of 29,000 gpm for smergency ccoling purposes. Havisg the
capadility of welag vater from Big Mud Creek sssures full cosplience
vith AZC Regulatory Culdes aod gives maximum sssurance cf the safe

operation of the St. Lucie Toite.

NII Trenseission Facilities

As otated 1n sectfon 3.8 of the DTS, St. Lucie Tuit Mo, 2 Vi1l use the

tranonfestion facilities vhich ave defug constructed for wae by 5t Lucie
vait ¥o. 1.
for Dust No. 2,

Ko additional transnissica dine circuits will e required

As of March 13, 1974, the construdtion status ves a3 followa

cugnr g '

On structeres, Both steel tovers ¢a the river crossisg aod
coscrete Structures oa the lasd portiom have deen Completed.
The conductor om the river crossing has been fostalled.
Wire work began on the lasd portion dwrisg the veek of
Mareh 18, Coepletion Lo scheduled for April 22, 1974,
SIRcolE 92

71X of the eteed towers have been fnatalled, The towers ia
the Todlan River Dave Deon orected, Approxisately 7
comcrete structures have besa sst 1n ths land portice.
Cospletion Lo schaduled for August, 1974,

f30% A )
Approximately 37T of the etesl structures bave deen
13

The $t. Lucle 2 woit fo planned as base losd u”elq: Cves 1f customer
demand grows at a coneldersdly lover rate than forecasted by ItL,
additional bese oad capacity will be veedsd 1n 1980, Moreover, the '
attractiveness of nuclear power 4s Base load capacity has lecressed
decawse of uacertaloties In the availsdility and coet of foeell fuels,

o0 vhich FTL 1s heavily depesdent (Sea Anesndment & to IR, dated Fedruary
25, 1924, vhich updates estimated cost and availadility of altercative
fusls).
the meed for $t. lLucte 2.

As demoastrated Delov, energy COseTvAlion Bessures cannot chviats

Xowever, IPL Lo extresely faterested Ln the consarvation of energy and has
conslatently faformed Ste cuatonere Of availadle energy conservation messures

aad dlecouraged varteful wes. 4

1, The Keed for ilulur Base Load Capacity

4) The Load Duration Curve

The relatfonship betveen the desand for olectricity ve. time 1o
211vetrated by & "losd duration curve.”™ y'm losd duration curve fs aa
Isportant tool {a plascisg capscity additicne, Aa seual load (usnion turve
for 1972 (as well as curves for 1970 acd 1971) appesre as IX Figure l.1-2,
reproduced here as Tigure 1, and the estisated 1oad duration curva for 1900
18 XA Figure 1.1=), xeproduced here as Tigure 2. A load duration curve
showe the total time, vithia & epaciffed Cine, that the 208 equalled ot
exceeded the pover value edova. The wper left hasd termisstion poist of

the curve rep the demand oxperi 4 1 the peak hour of a year.

'VA losd duratiom curve may bo conatructed for say poriod of time, Aanual
1oad duretion curves are used most oftes 1m system plassfug and are used '
im this presestation.

13~
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N fastalled. The steel tovere il the Indien River have been

ced

hove

1y 7 of the

\pp o
been oot ca a lard section. Completion fs scheduled for
Jugust, 1974, ‘

VILL Wstersl pra(s Gooltng Jovers

E

The discussion of matural draft cooling towers fn Sectiom $.2.4, pages

9-8 and 929 of the Draft Lavircomestsl Statemest may give the fapression

that paterel drafc cooliag tovers are ecologically prefersble to the
proposed cooling syetem Docowss they have caly sa sesthatic dlesdvantage
of vieval 1atruveion of tover and plume, Yurther pervesl of evalustioss
£ Table 10.2, pages 10«3 and 104, hbh, 10=3, pags 10+8 and the next
to the last paragregh on page 10-9 reveals that a materal draft cooling
tover, 1o eddftion would offer a potential threst to migratery birds,
supprese plant 15fe aod reduce numder o(‘,lut spectes ia dovevind

areas decavss of salt &xffe, have a sajor visual Smpact and have a

Righ salinity Slowdown vith unkaova met effects oa blets. Thus, it would
aot Tesult La & signfffcant reduction o(‘onum-uux cost sseoctiated

with the ocean owtfell discharge system.

Tha foregoing assumes that & matural Jun‘muu tover 1s techoologtcally
feasible at this site. Nowever, no existing natural draft coolfog tovers
have been designed to withetand the Nu:hcnf wisds thit may occur ot the
eofte. In slditica, the preveilisg i twn;uturoo asd Buniditiee S this
area prodadly would have an sdverss effect oa the efficfency of matursl

draft towers, ¥o large matural draft tovers have Beea conatrected nearer
to thie site thas the Ceorgla footdille, Thus, Applfcent does wot delieve

that matural draft ¢oolisg tovers eo‘otlluu‘ & ressonshble altersative to the

propoasd ocesn outfall.
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The lover right basd ternisation Po1st Tepressnts the lovest demand experionced

1n a3y bour 1a the yeur. JTatermediste potate oa the curve fndicate

the durstfon of say partfcular level of demand (losd). Tor exasple,

10 1950 £t 10 eotfasted that 701 of the time the desank vill be greater than
OF aqual to 30T of the pesk demasd.

b) Base Losd, I dfste and Pesking Cap

“3ase 10ad™ capacity cossists of Zeserating ualts that a weilfty
€Ipecte tO operate at slmost all times that the capacity Lo availedle,
Tigure 3 10 a 1372 1oad duraticn curve vith capacity dreva fate the greph.
3600 1004 untte ate those Tt are empected to rva 4t lesst 20 = 80T of
the time. The lises tadfcating Increments of capscity are sloped to
sccount 0T scheduled and eotimated unschoduloed whavailadiliey of the
soneratiag unics, plus the ecomomtc dlepatch of those unite. Masaed
outag H

for wat (1ncluding refusling of muclear weite), vill be

heduled to provide the u aystem Telfsdility. The Company makes
every effort to assure that 612 possidle copacity 1s availadle during
Pesk perfods.

4 meximm amcunt of esergy, Kilovatt hours (xvh), por kilovatt of capacity
(v 10 produced by the base Joad type ualte. Therefore, it o destrarle

to afniaize the fwel cost of generating this 0oLy at the expense of
constderadle capital expenditere. of course, nuclesr generation, with

1te Migh capftal cost and lov fuel consumptice, sccoeplishes this odjective.
3y compatisce, a foeefl uait must consums sa addittonal Iscrement of
expensive asd scarce ¢osl, ofl Or gas to produce each Xvh. Jecavee of thte *
difterence, puclear goneration 1o slvays Lsserted at the bottom of the

load duration graph, theredy “pushing us™ 0001l generation end pesding

o84 of the wtflfcy’s Tsast offfcfont foasfl goseration 1at0 pesking wait statws,

=16~

Pesking copacity 1o at the opposite end of the scale. It 1o weed
operiagly, uoually 2ess then 10% of the tine, to mest posk demands.
Accordingly, such capacity must wot have & bigh fixed (or copital)

costy and the :cruuo coat, made vp mostly of fuel, 1s relatively lese
isporcast. Peskisg cepacity 1s nosuslly comprised of & combimstion of
natural ges turdise uaite ssd elder, lesa offfcient foseil waits. Novever,
TIL's entire peaking capacity {m 1972 conefoted of gas turdise units.

In fact, some gas turdise capacity wes used by ITL for fatersedfste

teneration,

Taternediate geasration consfote of those wsite that ave woed more often
than peskiag umits, dut 1ees thasn B4se losd waits. The lower pertioa of
the "iatermediste Dand™ of the 10ad duration cutve is wavelly made up of
Lossll uaite that vere pushed up from the Nae 1oad Mand by suelesr or
nore offfcteat fosell capacity. Asd, se otated above, the wpper portien
of the Latervediste band on Pigure 3 Lo nade vp of gas turdise waits.

¢) m -1

Ia 1972, TTL go‘n‘auud 31,459,000 TvA of electricity, slmoet 81l vith
fosstl fuels. y)lul of the fosstl fuel conoumed ves lov sulfur of), vafeh
16 now 1a very sdort eupply. Also, & large queatity of satwral gee vas
consuned by I?L's gae turbioe units. The Federal Pover Commiselon has
adopted & policy of 1initing the conovmption of matural gas for electric

geseration to the excent practicadle.

Nad muclesr geasration boea availadle fa 1972, each Kvh genersted by the
suclosr unft(s) would have replaced & Kvh that wae groduced by atursl gos
“

yn:kcy Pefat 3, TrL's firet suclesr pleat, was 1a eperation for & fov
daye 1a Decemdex, 1972. The smownt of energy prodeced ecamarcislly wes
vory suall asd Lo pot sdowva ou Figute 3.

wlle
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or lov sllur 011, TTL's seed for nomefessil fuesled, dase 10sd copacicy,
added after 1972, would sot have deea & pond

©n any & in

vesge.  As Figure 3 fllustrates, 3,427 muuu; (v} served o Yase load
capaaiey $u 1;12. Oaly 2,456 Mv of that foseil (\uh; Capacity would dave
de40 pusded up to faternediste status ¥y sdditicn of the Turkey Pofat
melear walts {a 1973 1f there 2ad Bosa 20 grovth 1a customer demand from
1972 te 1973, Ia fact, pesk domand Tose 980 W from 1972 o 1973,

d) =180 ,

Tigure & shovs an eetinsted 7L load duration curve for 1980, 1Ic
Projects o peak domand of 15,090 Mv (0 misute gress), and refliscts an
estinsted roquirement of 6,790 Mv of dase load capacity. The four plamned
Buclaar waito-=Turkey Potet 1 and 2 and $t. Lucte 1 and 2=would equal
3,156 Me, or spproxtmately 46X of TPL's base Joad €apacity. The remsinder
of TP.'s base Joad eapacity would be conprised of large fossil watts,
Provadly buraing low sulfer otl, oOf <owrse, oll fetermedilate and pesking
€apatity, oo vell as 41} reserve capstity-=vhich s above the load
ducation evrve and, therefore, mot shove—evould be foseil fyeled.

It 1o apparest from comparisg Figure 3 with Tigure 4 that the nuclesr
gonerating wnits repleca fosatl ll‘hltl 4t the bottom of the load durstien
corve, and the lu‘aﬂ n-?u‘ that are cossequently pushed up on the
£742h serve growth fa customer demands,

2. Esergy Coemservation as sa Altersative
Taergy consorvation measures can bo divided geasrally betveen those that
are Intended to reswlit ta an everall declise fn 489TLY coBsumption and

those that concentrate os reduciag the poak domand, vitheut regard for
wesge off peak,

a) Oversll Decline
hdlte conaciowensss that esergy 1¢ & Leopletable resource that should
Ot Do vasted can lead to an overall decline fn the rete of growth fa
SBOTLY Consumption. Batter home fasulatiom, lower thermostat setiisgs in
wvister, higher thermcetat ,utlnp in summer, cll:tutln of unnecsssery
lighting and design of mev Duildtsgs with regard for snargy cocovmption

are 41l messvres wvhich ahould lead to sa everall reduction fa grovth of

consumption of electricity. This decline sheuld affect woage 1 each
hour,

Tigure $ shove & Bypethetical losd duretica cwrve for 1980, Posk domend
I8 ssoumed to be 10,500 )N: inotead of TIU's forocested 135,090-=
Tepresentiog 30X less groveh of dossnd frow 197201980 than forcasted

b7 FTL=§,248 M=10,500 Mv voo 6,243 Wv 15,090 W, It £o sssumed that
7 shape of tha load durstiom curve vill mot changs, Teflecting a
balasced (a0 te time durfsg the yesr) declise fa cmnmption grovth,
Conparing Tigeren S and &, the nesd for Dase losd capecity has docressed
from 6,790 W te 4,725 Mv. The Turkey Pofat asd $¢. Luele Taite,

3,156 Mv, together vith saveral fossil waite, are otill nesded to
nw;u $ase load copacity. The resl differesce Detveen the two sTaphe
40 that, fa Pigure 3, very 1>1nh Batural gas and much less low sulfur
051 would be utilised by FIL te generate electricsity. Of course, the

Sesumption waed fa Pigere S s » asd, £a the Applfcants $ud,

completely vareslistte.

VIth regerd for tha fastability ta availadility and price of ofl and
th4 preseing sesd for low sulfur ofl 1a all parts of the Dafted States,
TIL wadoudbtedly would chooss to comstruct St. Lucte 2 eves if evergy
€ORseTVALLoN Bassures could e expected to reduce forecasted grovth
in conovmption by S01.

=lfa
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d)  Redwetfon of Peak Demand

The discusaton st 8.2 of the DLS, Lased fn large part on rri'e I,
is mot euffictest basis for consideration of emergy conservation
slternatives. It emphasizes pesk demands and the veed to add capacity
In order to meet forecssted peak demande. In fact, meeting pesk
demind fs alnost an facidental function of dase 1cad capscity. Iven .
the most drastic reducticn fn pesk dossnd wuld st affect FPL's nesd
for base 1oad puclest capacity. Instesd such s reduction wuld redwie

the seed for peaking copacityd

This principle 1o f3lustrated By Figute 6, vhich fs & projected Joad
<duratfon cutve for 1930 vith the peak, above $0T of the forecasted pesk,
"ehopped off." Such 4 perfect Ievelisg of weage during peak hovrs could
e achieved ooly By faterrupting selected custorets and/or by eheddfing the
load faposed by particular comaunities or geographical regions 90 a9 to

LOAD % OF PEAK

reduce pesk waage. A less grepdically perfect levelfng out arguedly
<ould ba achieved by Lmposition of econonic penslties on “on-pesk™ users.

Nuclesr capacity fe planned oo the baels of the right haod side of the
Joad duration curve and with practically no regard for pesk demand. The
“etergy touservation altersative™ most commonly mestiosed ia ALC pro=
ceedinge==1aposition of & bigher price oun thoss vho contritate to pesk
demsed=~actuslly contemplates divereion of usage from “co~peak”™ to “off=
peak™ times. This vould occut becavee any iscresss s “os-pesk” rates,
would probadly shift consunption to “offepeak™ periods. The remlt fs a
leveling of the entire 1oad duration curve, incressiog the need for base

load capacity. '
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Atcordiagly, & reduction 1a pesk demand will not zeduce the pesd for base
1oad muclear capacity, and would prodadly fncreass that need.

3. ITL's Daergy Conservation Xiforts

Even though energy conservation casnot remove the meed for $t. Lucie 2,

TIL 10 foterested fa cosserving eoergy sed In reducisg pesk demsnd, IML's
efforts ta this direction are set forth fa respomse to tha Stafl's questions,
trassaftted to T?L on March 8, 1974,

Qls  (8) Deacribe the duration and fntensity of the advertisisg
prograss conducted by the applicast durisg the last thres Years.

() If promotionsl sdvertieing Bas Desn terminsted, vhen vas this
type advertioing terninated.

Aels  Promotiousl sdvertiofng to escourage the wee of electricity wes
ternisated By Florfda Power & Light Company fa 1971. Sinte thes,
Florida Yowver & Light Company has Deen ¢onducting commumications
prograns to educate the pudlic is wiee energy wansgenent aod cone
sexvation, The repid population grovth otewrrivg fn Flerida has
Deen emphasised to the pudlic by Florida Pover & Light Company to
eocouTage #nergy consexvation. Furthermore, since 1971 Tlorida
Pover & Light Company has stressed evergy covservation during the
peak summer howrs vhea air conditionisg loads are highest. Thess
conservation prograns have desa wtilized ia addition to an envircn~
mental avareness program ewphasiaing tha psrt played by electricity
1a meeting the prodleme of pellution.

The "Watt Vatcher™ prograsm has been developed axtensively to faform
the pudlic of methods by which electrical esergy can be conserved.

=2l
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Q.2.

A2,

Q.3.

Ao

A copy of the "Watt Watcher's Cuide to Lconomy and Ifficleacy.™ vhich
Dao been dfotriduted widely fa doth Inglish and Spanieh languiges, 1o
Daclosure 1. Ia sddftion to Fecomsendatioss for optimm wee of
sppliances, Floxida Pover & Light Cospany developed suggestions for
spplisnce mafntenasce to Teduce enetgy Toquirements. Iurtbersore,
company representatives visit pudlic asd private schools vithia the
Plorida Pover & Light Company service area ca & weekly baste to
1avolve b aod 4. 1a the

An exenple of ¢ne of the curreat prograns Lo ose vhich testhes
customers hov to read their electric ¥ille. By streseing that
conoumption (kilowatt-bours) s the oaly ftem cm their Hille which
tha customers ¢am directly comtrol, this program drave together the
Previoue PTOSTARS O COBBervAtion methods, and at the sane tise
emghasizes that It Lo the consumer vho costrols coasmmption.
Treseot prograas sre N&:‘ commaicated to the pudlic threugh the
nevepaper (30 nevepspere) and radio (44 stations) media. Plans aleo

are befag formulsted to utilice 13 television etetions. "

Idestily tha Tegulatory commisstons or Bodies that Tegelate the

retatd price of slectricity fa the applicant’s secvica ares.

The Florfida Mblte Service Commtesfon fo the regul y commissfon

VALch Tegulates the price of electricity fa the area sorviced by
Florsda Power & Light Cospany.

(8) Describe the varfcus types of faterruptible sale comtracte
that the spplicant has, () Frovide the eice Otde) of
Saterrvptible sale for esch type desctived a 3(s).

Waile Florids Pover & Light Cospany das mo contracts Vhich
22e
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Ao

A
Provide for total Lsterruption of ssxvice to a ¢uetomar, the
Conpany has developed two rete schedules which are avaffedls

€0 custoners who CORITAST to curtsll thelr demands wpom Fer
et by the Compasys Thess two Tate scdodules arer (G ~
Ourtailadle Goneral Service (Zacloswre 2), and CI = Curtetladle
Induetrisl Service (Eaclosure 3). Both provide sconceic Lscem=
tives to ¢customers vho sre willlng to accept occasional partial
curtatlseste fa servica. Moreover, Doth rates scre desigued

t0 roverd high mosthly load factor, and ratchet provisions
posalfse those vices snmuel poak demsnd eudotantially excesds
ars served

mormel rog Arp 1y 260
wodor schadule CG, and 3 o aTe served wader achedule
Cla These customers constituts & power losd of 230 Mv vhich

1s curtatlable, 1f wmecossary, during the peask hours of the

yoaz. .

Describa the spplicant’s record of 1oad shedding asd load
cortetlnent mathods woed fa the 1sst five years. Infermation
sbould be supplied 4s comuletive duration of tise by mosth
and by methode. This faformatiom edould iaclude 3T woltage
reduction, SX voltage reducticns, curtailsent of electrie
power usage by the wiility, volustery curtatlment by large
commorcial and 1adustriasl customsrs, snd dfscontisming service
to contractuslly laterrwptidle loads.

TIL’s Procedure for Taergescy Load Masigewout {8 set forth fa
Zoclosure 4. Steps 1 and 2 on Enclosure 4 4o wot involve

oterruption o curtatlmest of service to customers other thea

2%

A sumasry of a1l curcailasnts of the Josds of ndividual
Custosers 1s coatatsed 18 Kaclosurs 7. JTL Mas sot sxperteaced
voltage reductions during the parfod 1969-1973, Studies 124

the Cowpany have indfcated that insigniticant oavings of nergy
would result from voltage reducticns on the ITL syoten] and
ek reductions can cousa damage to slectric motors u:( quip~

wst, RS

Descride say Ingact oa demand Tesultisg frow the receat cone

sorvation activictios fa the ;"l!euu'n SOTVYLCH Slvas

As atated above, cuatomrs reprenenting 250 M of 1oad have
couverted to the CG and CI retes. It 1s more aLLetevle co
Beasurs the effect of the customer education progras. kovever,
SPATZY Vaage duriag the viater 1973-1974 waa apprecisdly lover
thaa profecteds Por o¢ least the Dot 15 yoars, IM's sales dave
ineressed ot a rate of prroximately 123 enneslly, As 11X I
1aeresss has desn projected for the yoar 1974, setead, 1a
Bovesber, 1913, aa facresss Ia Kvh sades of caly 3% ower Novendor,
1972 vas expertonced, Decosdar, 1973, shoved aa facresss of 43
over Decesber, l’)n and Janvary, 1974, shoved & decreass of 09T
80 coapared with Jasvery, 1973, Plorida has oxperienced aild
veather durisg thess womthe) but, woquestionsdle, cuthacks {s

we of electzicity by FIL cuetomers have aleo coatriduced to

this reduction {n conpumption,

oviga
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TIL $teelf sad those vho have contrasted ¢o curtatl thetr densnds
vhea requestsd. Vhile these tvo 83430 470 the first measuTes
teken doTisg an emergency, they are, Lo some axteat, plesaed
corteilsests. Oa the other dasd, all of the $teps deyond Step

2 aTe gemine emergency nessures vhith Tesmlt fa the fater=
Teption of sexvice te custowers who are wader o contractual
obifgation te curtail their wasge.

Step 3 conslots of the Phases showe en Ioclosure 5. This,

feom Phass 2 ou, L& "load n.am'-‘-no eutomstic discossection
of porticas of FPL's sarvice ares. The result 2o a local, and
posstdly reglonsl, electric Blackouts Becavss TTL cperstes

1n parsllel with otdher electric systess fa Tlorids, s decline

is systoem froquency vhich results in the wecessity to shed

load affecte the estire state. Fuclosure § 1lets the occastons
that load Do besa shed 1o the Jast 3 nuvy Obviously, depriv=
1sg vbele of a2
of redueiag pesk demand, Accordingly, FIL Tesorte to Step 3

only is emergenciss, viere the 1oss of ene of more geaerating

fedty 1s mot &s » neass

OF major -tranemiseion factlitfes Tequires scticn to avold &

concading powver fallure.

Tt should be noted that the duration of periods during vhich
load vas sbed 1o 3ot facluded. Since 1oad ehedding 1s wesd
to prevent further degeneration of the nismateh betveen load
donsed 'Y 1ng ¥» Yol fon of losd ehedd
depends on the availability of genereting capacity te pick

wp more osd. Tais, L turs, depends ou the configuration of
the entire Florida Pover & Light Company Syotem, vafch will
change 88 & Tegult of the particelsr situwation. Consequently,
1t fs fsprecticsl to ftdeatify vhen the Previovsly sded losls
are all regeined, '

Alte tee

Section $.2.2 of the Drafe $ 3 12 -y the fmpact
of the adiition of Unit ¥o. 2 at the 3t, Lucie site with tha altersative
of fastelling such & valt ca another cosstel site, Toe FPL Tovircomestal
Repert parbape dlecusaes Sa wore detafl how the eavironmestal impacts
cni« By cosstruction of 8 Bev vait 4t a sev sfts will B4 much greater

thas that ¢aveed by further developmest at the exfetisg ofite.

Saction 9.2 of the FTL Zavircomestal Report poists ovt thaty

(1) At a mev efte a deep excavation of perdape 40 feeg must be
nade for the entire plant ares ia otder to prepate the foundas
tion materfal 1o support the heavy loads Lrposed, vhile the
4168 €O Be sccopled By the progesed factlfty st $t. Lucle hae
83T0sdy Dosn oxcavated to o 60 foor depth a0d backfilled with
euitedle compacted matertal vias Uit ¥o. 1 vas cosstructed,

€2) At & sev elte, circuloting vater fateke aod dlacharge conals
would have to be dug, vhile ot $t. Lucte the exfeting circvla=
ting vater cansls can da utflized.

()) At & nev site, a Dev trassaisslon corridor veuld Be required,
wville st $ts Lucle the trasesissfom coTeiéor and construition
were virtsally cospleted as part of the faltial comstructico ot
that eite,

It vas alse potated out that initial construction at any Bev eite would
bave to be plansed ss & multSple watt Sastellatica In order to prove
econcmicsl, thus the adéitfonsl Sncrementsl fspact st a nev ofte would, fn
£act, Vo even grester than the factors previovsly mestioned for the

sddition of Juat ess uatlt,

The epplfceat belfeves that these Polats muat be esphasized 1n that patt

“26e
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of the FES which diecusses aite slternatives In order to provide a true
perepective on the overvhelaing advantages of the $t. Lucie site from

a8 eavirooaentsl standpofat.
XL Kode $ound

Applicant suggests that ot the ead of Section 2.2 or ot ssother spproe
priste place ia the DIS the Staff may wish to make refaronte to the
Wil411fe Sanctusry at Bobe Scund, which 1o approximately 20 miles
southeast of the plast site, At this constdersdle distance from the
site, the environmentsl affects of the $1, Lucte facility are essentially

aca-existent,

Ia terms of tharmal effluests, it 1s chvicus [rom the Statf's dlscussion
fo Section $.2,3 thet no effects vill be detectadle at a distance of

20 iles from the planned sfte. Indeed, the 1° feothern resulting from
the cosbised operatfon of Tofts 1 and 2 fs oaly 3,372 acres. Any
variation vhich might u;ouly octur fa the thermal gradiest st Bode
Sound vould e vell vithin the magnituée of those variatfons vhich

norsslly ocour as & result of neteorologtcal condftions.

The Staft’s snslysie fa Sectfon 3.4 of the DLS demcostrates that, sesr
the plaat, normal cperaticn of the facilftfes will conteidute oaly 2
onall fncrement (from doth li¢uid and gaseous efflucats) to the totsl
body dosa othervise received from natural dackgrovnd radfation, At a
dlatance of 20 m{les, the radiclogical sffects of plast operaticn on

Xode Sound vill be usdetectable,

-2a
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XL MISCILLARKODS COeaNTS

A) 7y =2 & =31 Stetus of Revievs and Approvalst The 1fet of
revievs and approvals should be revised. Ihe Florida Rlectric Pover
Plent Siting Act, Chapter 7333, 403,301, and 403.516, pow eaconpasses
the persit requiresents undar the Flotféda Depsrtmeat Pollution Control,
Choptar 17+17, of the pover plaat certification stetue. This facludes
the fourth, sfxth, seveath, efght, niath, and teath ftess fa the tadle
on pages 1=2 to 1=). Addftfcoslly, the Tlorfda Public Serxvice
Comntseton must Teviev the application from the standpoist of pover
Tequirements. The applicsat has f1led applications for the adove
agprovals. Applicaticas for ov.lhr paraics vill be filed fn & timely

Lol o
.

3) () ! I SCagrepht  AJL the followisg seatence to the
end of the peragraphl ™Waile Sectica 2.73 of the Eovirossentsal Xeport
1fote saveral species of "rare or endangered’ smimals, vhich may visft
or e resfdent oa Rutchinson Island, the Applicest has fouwnd o evu”euo

that they reslde cn the efte.”

(5] age 33 N a4 1{) 1 Ia the fIrsc sentence, delete
tha vorde “each corprised of 176 fuel rode.™ md fasert the vords, ™73
of wvhich will contafn 236 foel rods per sssesdly, 20 of VAfch vill
contain 220 fuel Tods per assendly aad 64 of vhich vill contain 230 fuel
r0de pex assenbly” (cmtafned fa PSAR Asendmeat 4).

RS

s’ o»
Ia the second senteace, delete the vords “ia a 0.44 fach disaeter”, asd

fosert 1a 110w thereof “in & 0.382 fnch (cuter dismetor)™.
In tha last sentence, ovdetitute "81,4" for "45.4%,

On page 3-9, gection 3.4,11 I the second paragraph, substitute “400%
for "4%0%,

In the Jast paregreph, revise the second sentence to read ss followvsl
®a recent agresment vith the Flood Costrol District Ximits the water
drove from 3ig Mud Creek t0 4 nillica gallons per year £0r testisg.™

Rage 14 €0 3-16t Sudstitute the followfsg for Section 3.4.3 "S$iace

a potential for marine growth on the inside of the fntske pipe lines
extats, present Leefge consfderations sllow for the fastallation of
oversfred 1steke pipes. This destga conetderaticn should mitigate
blolegical fouling ae & prodlem during plast cperations, Accordisgly,
Florids Pover & Light Company. bas 0o pressnt plans to ues thersal
defouling or any other defouliag messures oa tha ocean fatake lines,

As & contingency, studles of alternative systeas vill de reviewed

should marine grovth Becoms a prodlem fa later years. Lven though
thermal defouliog may Ve among slternstives te be consfdered, 1o such
systen for this purpose will Be fastalled until subsequent experience .
s2ovs £t te be necessary and 1t has been revieved by the ALC Staff to
sseute Its compliance with applicadle water quality sed other eavirooe
weatsel requirements.”™ Stioce the applicaat’s presest plass &omot provide
for tharsal defoullog, the recirculstionsl consl 1n the sfte plot

plas ohould bo revised for the TIS as deptcted fu the attached figure,

=2t

INTAKE
STRUCTURE

STATEROAD A-1-A
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 e~TRANSMISSION LINES

FLORIOA POYER & LIGHT COMPANY
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[A]%:

T} Rege 3-34, et yersgrsohy Chaage "Chlortea ges will be pumped™ teo
"A chlorine solution will be 4 duced.” Vith dilution snd the

chlorine dovand of the ¢ilutant vater, concentration of frea resfdval

chloriss will de 0.1 ppu or less at the ternisus of the discharge casal,

G) Page 3-33, Sectiom 3.7.21 Substitete the felloving ravised sacticns
“Ihe four coaree ocr’cu oonslst of & fixed reck vith 3° spacisg to
holdup large pleces of trash. Ths vack Ls cleased vith a masvally
cparsted roke that L8 loversd over the rack with the ald of & monorafl
hofat: The four treveling etreens consfat of & contimuove belt of
baskets fitted with copper mesh ocireem with & clesr cpening of I/,
The basket spsed 18 vertedle from 2,5 to 10 fpu, Debris Lo clesned
from the baskets by fixsd spray nonsles that vash the dedris fato a
slultevay vhere It s Touted to & sheet=pile holding pit or to the
settling basta fsstalled at the scuth end of the plaat Lsland, The
scresm vash vater flov vete 1s approxtimetely 250 gom for sach screed.
The traveling screens are normally operated fu the automatic mode
vhete I & differestial veter Javel acroes the Daskets fnfitietes

operation.”

B) Page 337, Sectiom 3.7.35 Delets the ssntence VALch xesds “Straimare
vill be fastalled to reducs the smowmt of ;cnlc'nnm pasaisg throvgh
the condensor tubes,” and replace with "Water velocity fa the tubes
will e walntalsed at less thea 7fps to reduce the potestisl for erosfon,”

1) 2age 4=11 Ia order te mimimize fmpact oo the matursl ‘cuﬁ dme during
construction of the Unit 2 ocesn dlscharge 1ine, the Steff states that
1t vild de uvnu_guv- to 1satall a etud lime for Dait 2 through the
dune st the sane time the dune 18 Dreached for the Tuit 1 discharge ifse,

30~
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pefore 1990, Therefore, fuston caonot ba comssdered & vishle

slteraative at thie time,

A-50

Applicast recogaizes that it hy b6 sdveatsgesus to Seatall & stud llse
for Uit 2 through the dune 4t the ¢ame time the dvoe Ls bresched fer
the Voit 1 discharge liee. Bovaver, the process of ovtainlog the required

;cnxu. a8 vell as tha desigs, 9 at ané tion schedules
of Unit o, 1, may preclvde tals. The Applfcant Lo conducting an
favestigation to deternine the fosatdility of 1sstalling & stib 18ae for
Usdt 2 durisg the cosstructica of the eit 1 discharge lise, If the
Uit 2 stub 1ise can e fnstelled sisultaneovely vith the construstion
of the Vait X éischargs 1ine, the Applicant vill sake an effort te &0
this, surject to Cormteston approvals If mot, the Applicest will travre
that adverse effects sre ;nml by (ll) providing a tesporary duse 1ine
duriag construction of the Talt 2 3ise, and (12) by replaatiog the
duss 1ine with ut.vnl pleants Ladigeseus to the area.

J) Zege 3=7, Sectfon 3,2,3.01 It should be poted that the exteting XINES

pormit appiies culy to Tuit 1. Tisely applfcation vill be ssde for
an appropriste KIDYS permit for vait 2.

X Page 9o, feccion So1ck

Ceotharaal esergy §s currestly being developed a8 8 power »:nn in
Zurcpe snd To & liaited exteat {n the sorthers n‘n of this cowmtry,
Nowever, theTe 4T 30 kNOVR S0UTCes of geotdersal eoargy ia Tlorida,
Solar pover ead pover gesatated by the vist are 4150 Weleg studied,
Yeither of these sources are expected to de commercially fesoldls
vithin the tine frame favolved bere{ and, 18 sny evest seither could
saTve 40 & source Of base losd geperatico, XNooe of thess ¢an be

considered a visdle alternstive,

¥uclear fusion 1s Defsg Laveloped se & future source of energy, but aa

axperimentsl demcostraticn fusten plast fs mot expected te e buile

3=
1) TERICN, CIAXTS
Regs 2=181 Cuange the tidal range im the Xadfen River from "1 fe." to
0.3 1t%
Zages Jo26 to 101 Is stcordance vith the sssusptioss md caleulations

weed n Aneadaent Xeo. 3 to the Zavizcosestal Repert, the followiag chasges
should e madel .
Yoge )-16, Sestion 35,21 Quange X 9la 2.1 (3) to T $lm 1.1 (=2)
Paxe P32 pection H3adadl Change 439 Cilyr te 93 Ci/yr} change 034

Cliye vo 0,09 Cilyr radiolodineg change $0 1v/nr to 10 Dv/ax.

Zexs 19, Section 3.3,,21 Change 210 Cifyr te 643 €1/yxs change

0.012 of Todine=131 to 0,23 C4/yr of redtefedine] chasge 10 grm te 20 gr8}
change 0.0073 C1/yx of ledise = 132 te 0.0 Ci/yr radfetedine,

P3g8 3%, Sestion 3.8:2,81 thasge 3.4 C4/yz for lodine = 1)L to

0.328 Ci/7c for tadtotodins) chasge 2.6 Ci/ys te 0.18 CLfyr} change
.

0.14 gom to 14 gome

iqg 3=13, $egtion 3:431 Chasge the height of the plent vent from L]
te I8k foets
3)
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Maviad Shoet e, § 101
FLORIDA POWER & LIGHT COMPANY cmrmmwu..'m

CURTAILABLE CENERAL SERVICE = Rate Scbedwe CG

AVAILASLE:
o 08 Lerrory weved
AMUCATION:
Thas 1t 6 i odeble 1o any cvaiomy who contracts bo cwrted big Demasd by X0 hwee
ot oo Tequent 0 the Compuny Sron Long 10 tume,,
SIRVIKL:
Swgle o1 Uvce phase, 60 eycies and st any avadable wondord -ohge.
AN wrvice 14quired on premaca by Customer shol be Furnished Drough one meter,
S1nd by of 1040 Mrvice mot porasilied Mrounder,
MONTHLY RATL:  * !
DEMAND CHARGE
$470 for e Tost 200 Lw ot ks of Demand.
$2.80 per kw for the sen( 00 hw of Drmsnd
$362 pet kw fur tach addaonid kw of Demand.
ENERGY CHARGE
Izldpllnlummkvimlwdbnm
Q764 per vk for o8 sddsioeal
OFFLLAK CREDIT?
$1.00 per esch hw that 10 OnPeak Demand & lows thas e Dosand durwg the
wmm.mm.wmmm-ummhnm-muwmo:m

Mamum? The charge for 1he cwrreatly effective Demand.

Adjutonesd mmmumm.mmmnummmwum
uﬁuhunmuhhmu-wm the formulaq spectts he Company’s
Foelond Tot Clavcs Which e by reference Mdm
mwm-u-mammmhmu rics Commaunon.

DEMAND:

mbnnlllmlvum»wﬂ Mh.ulnmlu“mﬂutmnu‘:
demand metes For the Yo-mmimuts period of Comomer's prearem uat durmng LM maoih e adpated
for power factor, Dok never Tess Yhan a8y €xcesn sbove 200 Liowatts of (e greatent Dach sdponed
measred demend I 10 precedog sloven momie X
ONPEAK DEMAND;

Oo-Posk, Domand s The hw 10 UM nearsst whold R ob etermined from LM Company™s
recording Camend metee For any 3O-ovavie Intrval during b period of cortadmend requenied by
Oon'uy.
TERN OF SERVICL:

Nod ets Ut 900 your,
RULES AND RECLLATIONS: ¥

Scrvics wader Ui schedule Is subjoct 1o orden of goveramental bodes Tavieg Jurlsdistion
andwhe mmuy affeciive “Conpesl Xyles sod Regulations Kr Electrg Sorvice™ va fie wik
e Flonds Pl Service Communon. T core of coalicy Mnn a0y proveca of rh schedule
() nl'dv';cmnl Rokes and Regulations fou E3ectrc Sevice™ 1N proviascs of this ibedule

" £ Reviesd Srom N, 0540
FLORIOA POWER & LIGHT COMPANY Conory Fourth Revand Srout No. §.540

CURTAILABLE INDUSTRIAL SERVICE - Rate Schedule C1

AVAILARLY)

Ta B termiery served,
APPLICATION: .

TWa 1ete fe avalable 1 any Iadurtrial cumomar WA contracts 1o curtad Nis demand 1t
the request of the Comppay.
SIRVICE:

evice required 08 104 peomiaes by the Cestomet shall be fuenished Ovough ont meter

Alnmabklnlllduvolnud”hulw
MONTRLY RATE:

CURTAILED SIRVICE

$34,349 for tha firt 6,000 kw of Jess, lachedng 3,000,000 3wk

$3.08 pot kow for Somands I excess of 6,000 kv, Inchvlng
300 kv per kw,

Kok woed 8 03d1ion 30 Tha 200wy quantities shalt e biied at 733 miZls por kb

UNCURTAILED SERVICE
mnmommnnummu Oonpuy'lmmnmdwhm
amousl contracted fov, the charge for omands I oxcom of 6,000 kw becorms

susmh-nmummummwuamummmmm

Alfstmead: The amodal computed ot 1he a%ove Moatly Rate el be adiomed
mu'hwﬂmﬂw«hl 04 18 3000réanca with Qe formulay specilied I

Foel aad Tax Adpuatseal Clrvses which are wmuuynl«m
mmdmnumuummmmmm vice Comnimion.

2

DDMAND:

dororrmined from Corspany’s damand merer For the Wanlavie poviod
of Cuatorer’s pred wmm montd aduied for powet facter, ot B bess than 803
clmnnnnhvn ormingd during 1 12 1noaths #adiag with The correst mondh, bec
mh-:mmhm«m«.

(Continued 08 Saeet No. 8.341)

Sometd b1 Morhod McDonaid,
Looives Noverbar 30,1073 .
EInolosure 2
A-51
Pourm Rovaed Saest o, § 441
FLOMDA POWER & LIGHT COMPANY Cancels Thed Revast Srevt Ne. § 344

(Coatiscd (rom Sheat No, £.54))
Rate Schedule €T = Page2

¥

TERM OF $ERVI(E:
Nt ks £has one yiar,

SHFCIAL CONUITIONS: . R

he Cuntvancs will provida and waiiais ol teanalormars and related facilitins pecemary
aa g ned -lm; 1 enesgy debvered Dercwnder, Tha Compuny, at i 671ion, may Imtadl
actoveg Cquipment #1 Ehe Sow volage 1:5¢ of the Lransforment snd, I Juch Caiw, DOTh I d«uu

Sndicairm snd O eocrty repatration wik be fecrand be 0# Compasy for
a1ty cumputang swch Jomes baved opoa the sessalacierer’s dats Pertalaing 10 By apecthic transe

formess mataded
RULES AND REGULATIONS:

Service woder this khedvle s IWBIKA 10 ordent of governmental bodes uvh. maum
wiwiM c-mmy effective "Genersl Rules snd Regulstions for Deciric Service
1he Flonds Pobla Serwce Commionon, 4 ca30 of conflict Datwaen ey mm«numw
lnlw‘ 'Gummmmmmmm O provisios of this schadule

Smwtd by, Marwhal Maienoid, Proseiens
TWocten, Moy 10, 1473
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Saad byt Mandad MeOonud, Providons
Uoowver Noverdw 30, 1573 w
molosurs 3
Taclosure &
2 TOR FMT) LOAD MANAGEMENT
Carars
Inergency 10ad coatrol e moet umy 0 econe mou during extr €0l
or hot weather, and this * been 4 ,n:'. u‘::y bo‘

aedeesary, however, o ucﬂln thh pmeduu d\n'ttq BOTwAl westher in the
avent of prolonged 1ose of majoxr generation or transmission ncultlu.

Losd Control Rrocedores
Woen It has Lees deternined that emergency 1oad cvatrol measures vill mecesssry,
1t will De accomplished by one or more of the steps listed Relow, The order ia
Which thess steps AXe to be taken will depend scmevhat on the eituation in the
varicus major generstion aress of the system.

The general outllse of and channels of Lcation L8 ea the
lven b.x:‘ t (ot included). The detalled procedure for each step Ls
£l

S$tep 1 = Reduce mon-essential ntﬂgtz loads,
General Oftice = oad to Y dlesal)

Pther Company Facilities « Tum off ald vmonury :mu pare
ummy muldc Lights couuunt with safe operating and

™is 4 140 lighte for sudbstations,
pover plnu 4nd service ceatere. ITura off of redwe air ccoditione
ing 1044 where possidle.

Step 2 » Matification of wumu with Curtailment Clavess in Contract
When this step {» to De taken, Growp Vice President = pivisions
wil} mury the appropriste division geseral mansgers by tolowom,
of the cuetomers to be requested to drop 1084, Group Vice Preste
dent = Divisions, will confim this request by mailing to the
division genersl massgers an Imergency Losd Control Motice with
coples to interested Ceneral Office personsel.

The divislon geerel manager will Dave the necessary contacts

mt; ::n M‘:t a;y;.ox :;ﬂ‘;:n 49 pOssible thereafter, he vlll
e Director of Rate $64X0R Departmeat by telephons

1084 reduction effected and confirm by mall. w :

Step 3 = M!lvno stg wmurmwy nhn to the extent required to
Teserve a

Step 4 = 113 stomere to Volumtarily Redoce losd
zach dlvis on goneral mandger 18 to Xeep Group vice President =
Divisicas, curreatly advised of customers im hie divisfom that
vill voluatarily reduce I0ad 4uring sa extrome eoergeacy.




A

Tpon notification by m Vice President = Divisions, that
8tsp 4 16 to De taken, division geners] Bmanagers are to come

Teduoing. On the following day & Teport Of CuAtOBAIs COODET=
ating fa an of load £
. of Jate and

phoesd to
by wail.

Sup § - m% System gnggg « Tpos the direction of Nandger of System
Cperations, fesder yoqulators will de Blooked in aocordance with
the goncy sazual y 14 ¢0 30,
sisutes prior to xeduwalng eystem voltege.

tep 6 -jmu! 30 the m]!_q = In the eveat LMt major geseretios or
tranmission facilities are Loet for a prolceged tise and the
foregolng 1044 oontrol messures are pot sufffefeat or practie

C4d1s, aFPeals are to be male to tde public ia the form of
LI030AAL S70T SAMMNCURENLS OveT Yadlo and TV fecilitles.

Appropriate arncuncesents and plaas for getting them on the air
4re t0 be prearranyed by Director of Corporate Communications.
This step 10 to De taken only upon the authority of Chairmas of
the Board, id & Chtef Offheer, viee
Fresideat (Corporate Communications, Right of Wey, Tax, &nd Pere
sonnel) or Grovp Vice President = Divielona,

seleated dlatritution feeders which &0

Sep? -

e
oorde of Laternptions 50 89 to Lreurs equitadle rotatics,

1al to tha public welfars vill be interrupted
Kanager of System Operations, will Xeep ree

124%: ] :

" . Fnolosure §
s . . L
o9 Durd L} atem
T
Taeryency viil be ispl 4 a» followss

hase 2r Trom 0.0 s t0 59.2 X3, all operating reserves and emere
- $425Y B44mures sh0uld De wtilined to the fullest prastisable
oxteat. The masser of wtilisstica of thess reserves vill
Gapand gTeatly on the bedavior of tde systea duxing the
mergency. .
A

IA cases vhere frequency declines rapidly, only that capacity
on 1ine apd {0ally responsive to 1, [¢
Tesexve), ant such items 48 {aterconnection &
1044 redustions by automatie maans are of 4
resting the decline 1 frequency.

12 the frequeacy Seclise s gradual, the ayeten dispateder(e)
of the system(s) ia troudle should invoke scm-automatio smer=
$460Y procedures. Thie would isclude the startisg of ges
tardines; i ing load, oMASLNg Dower, eto, These
offorts should contime until the frequency decline {s arrested.
Genarally ing, 1t Lo the 14ty of the system(s)
£a troudle to take wh aotion Lo Y to v e
‘ frequency to 60 Xs, and the system dispateder(s) of such systes(s)

hould taxe the lesd 1a taXing positive sotlon, disexiding the
trouble, Asking for sselstance, oto. If Mis setioss do not
produce resvits fa DGR, the Other system dispatoders may
have o 2pply thelr 3od ia ing a glven a¢ 1
taxing sction, and/or resdsring sssistance vithout being ree
Questad., 3o bard end fast rules can be made sxcept thst all
possidle fon and leats Datveea system die~

hars will be } it > ¢ 1oads axe 4
46 spirning Teserves they ohould de capable of Deing discons
B4Gted from the system by underfrequency Telays to sssrs
thelr removal pricr to Yhase 3.

Thase 21 At $9.0 Nz ahed vith sutomatio 1oad sheddisg Telays not lese
thaa 10 percent of system 1084, No inteational tisme delay
should e wsed beyond that ebeclutely Fequired to avoid s~
Proper relay cperation,

Thase 31 Batvesa 33.6 and $4.7 K Laclesive, shed asditional Losd vita
Autonatio 2oad shedding zeleys {n aa amouat not less than 10
Percent of eystem 1oad existing Prior to Yhase 2. This smcunt
of 10ad should De shed LA two nesrly equal stepe at 35.8 and
58.7 X3, No intentiond) time delsy should be used Deyond that
Beolutely required to avold Lagroper relay 1
{
|
!
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»2e

Phase 41 Datwesn 38.6 and $¢ $ Nz {nolued
0 » Ve, shed adlitfons)
vith astomatio load shedaing ruq; in an anount Ml;::a

4 Do ahed In two aear)
o3ual steps at $3.6 and 58,5 Xt, Mo intentional time do{zy

4 Do used Deyond that adeo: requi
improper velay operation. tavely Fed to avotd

Mhates $ through 31 pot shown .

TLORIDA BOVIR & LIGHT ComoAxY |
“ RECORD OF LOAD SHEOOING
(1969 throwgh 1973)

"BATE *qine "eaust "LOAD $eD

11728768 6108 P.K. Loss of Port Cverglades 255 W
N Plant

875763 6108 PN, Loss of Port Evarglades S48 W
R Mant

_lll}l}l S:AS oM, Loss o‘l tive Lavdecdals 1310

! 983 turbines
<N 9137 AR, Loss of Turkey Polnt 3 1230 W

ad Port Everglaces 3 & &

AT 9318 ALK, JLoss of Turkey Polnt ) 1330
#nd Port Evergledes 3 & &
s 205 PR, Dade-Flagenl 138 KV 2190w
" “elreult favlted

®
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= RESULY. TAILMENY
- . »

Aovat of TPL = XELSTLYS OF LOAD CURTAILMENT (COMT.)

.

tosd
Curtaliment Kunber of Losd Cure - . .
pate —reriod stonery  tallador : .
. § tosd
12/16768 510 - neom, 55 15,688 . Curtollment Nonber of Anount of Loed
me usocram % oo —he ek Bl
100- = 7t 100 =
719163 Boo - 70M & 77,580 N hiom o L Jeoea
| 4:00 = 8:00 P y 228,352 .
‘ 178170 $100 = 9:00fm 281 151 00 - 8 - .
1570 €30 -0 M 20h 1313080 v v diom m g 18 (voluntary)
1/3/70 $100 = 9:00 M 337 181,290 5,100 « 8:00 P 6N 286,170 .
1/10/70 7100 - 10130 A 28K 148,510 100 - 8:00 M €33 2637 ,
116770 . 5100 - S0P 215 nLite No-giom |, o e«
270 " s30 - g0 m I8 ' 12,660 . aio0 < 8106 o & o -
. ' 3100 = 7100 M €2 275,734
115110 AkS = 7100 M 106 82,699 ~ Voluatery . 118 = 28
e Ai30 = 7:00 Pu % 72,603 = Yoluatery F2)2 330 - oo m bl 262,546
121770 it - 7:00 M 18 87,616 = voluntary H
772870, M3 - :00m N8 79,665
1110 12100 N = 10:00 201 13,892 ,
8/3/10 -, 00 - JIOOPH 383 112,237 = voluntary T6aa8edy 400 = 8100 P o "
e/4/70 000 - 7100 £ 108 0,422 = Voluatery i 100 = 8 57,350 (wollday)
#/5/10 M0 - B0 e W 104,152 = Voluntory 5419413 10 - 00 M. %7 . 219,850
972770 Koo = 700 M 256 105,570 = Voluntary '
/3110 Liod = 7100M BN 99,002 = Volwtary
1720771 5100 - %100m A6y 75,202 +
A729/71 %00 - Boom 03 202,110
Arsorn h0d = 8100 P 498 149,372 = voluntery
6/16/7) K00 - 0GP 572 162,082 = Voluntary '
8181 MO0 - T00 M 68k 246,768
1
. Eacloeurs 7
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APPENDIX B
B FLORIDA POWER & LIGHT COMPANY'S
PARTIAL RESPONSE 10
COMMENTS RECEIVED ON THE
DRAFT ENVIRONMENTAL STATEMENT
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2.0, 00K 31D WAN, NOMIDA 3¥0h .
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April 17

STATZ OF FLORIDA
BOARD OF ARCHIVES AND HISTORY

#OOLNT WRLIANS June 17, 1969 THK BOARD
Mxe Milliwn K. Regan, JT., Chief rrpagyiuipised CLAVSE i KRR, IR, Sovmmmen
i TOM ADAME, $0001TARY 00 praTR
Iavirornnental Projeats dranch ¥4 Tasssmoora SEFPE s prasod g

Touerat §164100 .
' PRED 8. PICTINGON, Jo., Sourresiatn

BAWARS WILLIAMS, Trarsvnts
PLOYS ¥, EXUIOTIAM, Sustarmreuiony
4 pverrt smyraveren

Directorate of Licensing

Oftice of Regulations

U. 8, Atoaic Enexgy Commission .
Vashington, D. C. 20348 ooy "
Dear Xr, Rejani Loamadd

Re1 St. Lucle Plant Talt 2 = Docket Ko, 50-389°

Zesponses to Comments on the Draft Eavirormental Statesent
Mr. Norris XKincald
In accordance with your letter of April 2, 1974, Florida Power & Light rlorida Pover and Light Company
Company sulmits the following Iesposss tO the comments O the Drafe General Offsce Baild ng
Zavirormental Statement forwarded by your lettexs of April 2,4 and 9. u Miani, Florida 33101
. "
In their letter dated March 6, 1974, the Advieory Council on Mistorio Doar Mr, Xincaidy y

Preservation requests thit it ba rrovided with specifio information

a8 to the nature and extent of any archeclogicad Xesources i the The enclosed archsoological survey report tiom A. R. Saltus

covers only those areas of planned construction. Please note

0ject area .
pos ' , the f£4614 map .Andicating the presence of significant archae=-
Inolosed are letters from the State of rlorida Board of Avchives and 010giual remains bordering Biind Creek. Should the Floridsa
Kistory Yeporting the results of an archbeological survey of the proe Pover and ught Company plan dsvelopment in this area, the
Joct area: The area xeported as Maving mounds and middens and the rlorida Board of Archives and Ristory would require adequate
. unsurveyed aress will not be affected by the propdsed cosstruction o tire for archaeclogical field ressarch. ZThe Harmock areas
$t. Lucle Uait 2. situated betwoen Big Mud Creek ané Blind Croek are to date
N unsurveyed, We plan to complete our surface reconnaissance

Very truly yours, within the next few weeks.

] 227” " »The Florida Power and Light ny's coopsration in thesse
AR " sites of hiatorio significance is truly appreciated., It is

Tt X. Ohrig on1¥ through such interest and cooperation that rlorida's
Director of Wuclesr Affairs * rapidly disappearing histoxic heritage can be properly re=

» ssarched and interpreted. '

le

Attach. Very s 1y,

©01 Mry Jack Re Newnan C g( ;:5' : .Q.QQ .
Pacifio Worthwest Laboratorfies (Attas Mr. R. Widrig) ‘/m "{/3')

Ko RotS Yorre!
gtats Archacologist
. [
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HELFING SUILD $LOMDA

Hutehwson  Lslawo

GTATE OF FLORIDA
BOARD OF ARCHIVES AND HISTORY
May 28, 1969, THE BOARD

CLAVEE R, KIAK, JA, Sovvanea
THM ADAME. Sscorvasy oF prave
BAAL PAINCLAOTI, aTreassy santasn
PPES @, ISR, Jo ¢varvaiiioe
» AAD WRLIANE, Yasesvaas
Ross Horrell DLOTS V. usianion. sevssrrrosery
State Archeologlest m""“'“_"..“'._““ .
of Arohives and History OF tmevirves

ines Street *

y Flersda 32301

Dear Rossi

The ares in which Florida Light and Power 1s to construat
their pover plants has been site surveyed. This area 1es on
the peninsula betveen Herman's Bay on the South and Dig Mud
Cresk to the North, All of this area wil} ?G be under cone

atrpction. The area from Mud Creet to 2,300” South and AIA to
2,400 feot Vest, incompassed the construotion area, No
habitation is evident with much of the area under one to two
Lfeot of water, lying on top of 3 to 5 Ceet of black muck.

One small hacriocX tounges into the area rising two to three
feot abOVe the water level. Very few osks are in the area vith
vagetation mostly of pa and low shruds and vines.

The remainder of Florida Light and Power's land ad yet
hae not Leen conpletely surveyed. North of 3iind Creek there
is a large midden and atersile mounds Vest of AJA. On the
Zaot end of this same hammock, which 1e divided by AVA, there
Ls & long high (4 to 8 foot elevation) mound with high durial
mound at one end. The durial mound was destroyed during the
Faval occoupation of this area in WW IX. The long mound hovever,
still exists with samaller mounds siightly to the West, yet otill
Zast of AlA.  Aerials of the burial mound, as it was before
WW IX, are availadble,

The area betwesn Blind Creek and Big Mud Creekhas yet to
be done completely. When this fs ocompleted a detatled report
vill follove It seexse appropriate to inform you that ne historical
dsmage will de done by this ProJect as planned to date.
.

Ru'putmny.
/ == hamwmock
X ) > tiddes.”
Allen R.‘lnnu Ire o s
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APPENDIX €
FLORIDA POWER & l:GHT COMPANY'S
PARTIAL RESPONSE T0
COMMENTS RECEIVED ON THE

DRAFT ENVIRONMENTAL STATEMENT .

C
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Fowo #0wLa & Lent Ca oAy .
" Depsrtment of Comnerce Lotter, Aoril 10, 1974 .
Yay 3, 1974,

Item 1 = Physical Oceanography Aspects

Chapter 3 of the St. Lucie Plent Tuit 2 1 Report di
$n detell the thermsl analysis and effects of the best ‘lulputon system.
Zven though the discussion presented dn Chapter S of the AIC's Drafe
Invirormestal Statement 1 Dased on & siniler sselyels, detaile of the
analysis can be found fa the Lavironmentsl Report. The conceputel
) design of the heat dlsefpatfon systew snd the thermal-hydraulic snalysis
asbington, D. C. 2054 of the heat Jisefpation system for the St. Lucle Plast s Dased on the
Poar M. Ra of snalytfcal modele and conservative ssevmptions, The accuracy of these
« Regany -od;h‘hu.:o:n wverfied :n g:h thshr"“" and 1a the fleld. m
apalysie a focussion {a pter $ of the Invirocaental Report shovs
Rat ::”b:c:a n;n:.om 2 = Docket Xo. $0-389 that the surface e rises and $s0theTn aress are confined to
4L o 4ponses Lo Comments 0 the & very onall area vuh a ninisal eovironmestsl fmpact.

Prafs Invironmental $tagement
The anelysls constders doth the pest £1e1d and the far field charscterfotice

Xr, Willfisn 3. Begsn, Chief
Taviroossatal Projects Brasch ll
DPirectorate of Licensing

Te $. Atomic Loergy Oomuuon

";‘5;:: N"m‘ ‘M Comnarce D’Pl"““- !M;;l:;.bgn;tunt of the Jet. thodolegy tor the yroxhxury(;uxynu of thc(nur (;c:\:)
. charecteriotic based on the vorke of Brooks (3¢) and otherg (4 to 1 .
Zaviroemeatal "!!M! for $t. Lueh Tait 2. Our zesponses This soelyels Telined usieg the results from Xob and hn’l,(u) wodel

£o the moat eigaificast comante prw:dd 1a the sttacled and Jirke lna Faslersa's odel (20) which shoved an a¥solute maximm ocesa
gencien nde eg_—nt:‘?n teaperature rise of 1,57 from Dait Ko. 2 and 3,37 from Tuit Fo. ) vhn
Teratitton. o ealy ¢33 of sio . oparating the piant at fwil capacity ouring sep westher

5o * Scme of the typlcal resulte cdtafned with the afd of the above mol- ate
odown i Tigutes S.1-2 and S.1-7 and Tables e} end 3.1-2, Eowvever,

10 obteining thesa’'results, assveptions have deen made to add conservatisn

Tespective items to

Yours wery trely, "

Yor the fer field snalysis of the Unit No. 2, the nesr {feld tespeyature

Robert L. Thrig

€ct Mry Jack R, Revman
® Mr. Richard Widrig

’ 4057

N
HELPING BUILO FLONIDA

c-2

4._ - "'{-A‘f‘ ‘7/(. i ‘7' to the values cbtained,

rise dlocussed above (that 1s 1.57) Ls used 8¢ the pear sovrce boendsry '

Biractor of Buclesr Affatrs condition, Even though the etudies conducted by Mass (18) #od others
X20inch - (11 19) show that the aversge tespersture rise vould de much lover thsa
Iacl. 1.57 (for {nstance, studfes of Javegsrtaer and others (17) predice &

! serface tesperature rise of shout 0,357), the far f1eld snslysis shovn

Sn Chapter 5 L0 carxied ocut sssvaing sn Initial source teaperators
of 1,57 to add o degres of consetvation to the Tesults odtalned,

Ditware (22) das developed & modal which gtvn m- far uou' ;:p;ru-u

distridution 1a large fiow env. o nite
extent. The firal ceuun ia Ditmsre -ocd ll glnn s follovet

Log Mook L2 [.m )erf/ '%/Wfﬁ?f,

The detafls of the mmluuu u\d the values of th‘-coolueunu in
the above formulation ave explained fn Chapter 3 of the Eavirorsental

Nnders In the superscript refer to the ref. d 1 fon 5.1
©of the Eavironmental Report. The referenced tadles and {igures are also
from Chapter $ of the tnvlrmnul Repott.




sviga. .

Report and fo other pudlfcations (23 to 27). Using the sbove snalysts,
o0 astimate of the tempersture in the far f1eld Teglon and temperatore
reduction vas mede sod the Laotherms were prepered. These are shovn
in Tigures 3.1=4 through 5.1=6 and Tadle S.1-3.

A siatler far £1014 snalysts for Tait Xo. 1 £s carried out sesunicg an
iaitial acurce of 3,37 (31 to ). Iven though botd Pritchard's techaique
40d Ditsar's model (22) were exanloed for the Zav fiedd predictions, because
of the fnderent consarvatise i Pritchard's techaigue, the present snalysis
18 corried cut ueing Pritchard'e techuiqes. The results of the analysis
818 presented {n Table S.1-4 and Figures 5.1-8 through 5.1+10.

.
The &lscusston presenteld sbove sdhove the characteristics of thermal

plune for Tafte 1 and 2 Individuslly. The cosbined effects vhen the |

thersal plume from Vatt Wo, 1 fnterferes vith the pluse from Daft Yo. 2
are’discussed gn Chopter 3 of the Eaviroonental Report, The etalyste

shove that the pesr field effects of taterference (36 to 39) would be .

€0 reduce the near fleld surlace tesperature rises resulting from d1scherges

of Unft No, 1, YNore specifically, fnterference would result ia & reduction

of the surfece sress sffected Ly the ST, 4T, 3F and 2F fsotherms of

temparature xise. Correspondingly, the Interference would frcreass the

far 23014 svrface avese sffected Dy tha 1.3F sod 1T fsotherns of temberature

rise, Usieg & "linear superposition™ technique of addfng the two sress

enclosed by the fsotderns, the affective 1sotherm srea after faterfotence

s de ined,  The aress odtained for differeat fsotberns are ohowa {n

ia Tadle 3.1-3, Tigures 3.1-14 through 3.1-16 sbow the predicted supsrposed -
180theTR pattern.

%o reeireslation batvesn the plaat discherge and fatake systess s sxpected
during mortherly currests or Jduring elack currest conditions., $ose recircu=
latien vill oceur Vecause long sbore currente prevail fa & sovtharly directfon,
Bovevet, this recivculation would de fneigaificent during mormal plant cperation
Pocause of the sevsrstion distance Batvesn discharge and fatake (2400 ft)

©of the Jesign of the intake fteelf. In Chapter S, a detailed , »
astimate of the recirculation de.  The previous ssslysis of the far

fLeld effects abovs that the surface teuperaturs £ise thit could de expected
near the fatske pofat vould be on the order of 0.5F or less for Dait ¥o. 2

asd 17 for Unit Xo, 1 fadividuall Assveing po selective withiravel of
Dottom vaters L0to tha atske, aversge temperature risa of vater withdrava

ot the futake, 48 a resvlt of recirculetion, would be sdout 0.2 to 0.3F for
Unit 0. 2 and sdout 0.5F for Unfe Ko. L. Selective vithdreval of dattom
weters would sct to-furtber reduce this temperature Tise. Whea both waits

are 18 operation, an estimate of the combined effect of recirculation shove
that 1t would be on the order of 0.5F. Therelfors, recirculstion, £f sny,
should pot pose sigaificant prodless,

Dateile of the anslyses presented sbove are given fn the Pavirormental Reports
There 1t fo ohown that the heat dissipstion system ae presented creates sn
dneignificsnt eavivooneatsl fxpsct. The design odjectives of the heat
diseipation system of Uatt Wo, 2 are 2o teke maximunm sdvantage of the extete
fag factitties of Tnit ¥o. 2. Thts vill minfaize the environmental fspsct
resulting from construction. Other slternstives, such as the faterchange

of the presently planned totake snd discharge arrengements would not result
1a sigatficant euvirommental gains,

c3

Hotizontal travelieg soreens tested to date have all required & coasidersdle
flov of vater parallal to the fisheguidiog porticn of the ser. Such
situations sre geverally found only on rivers. The horfiontal traveling
Jeresn s generally consfdered relatively fneffective s an fntake cscsl
such 85 that at the $t. Lucie Plant. Iven $f horfzontal traveling screens
vers {easible, the bypass of f1sh and otber organiens into 31g Mud Creek
would not be varrsated, The fntreduction of organisss which may rot
rormally occur In the Indfaa River may prod: {{ fogicsl
q and vt q to the

" k]
Concern fo 8100 expressed that high Sotske )voloexun {1 fps) will fecresse -
ootraireent of {sh eggs, larvae, sodplankton, etc. The mathods weed to
caleulsote values for entrafnnent of sooplankton, fish eggs so0d Jarvae in
Section 3.1.3 of the Eavircnnentsl Report are {lov rather than veleeity
dependent, Accordingly, these caleslstions rematn velid for istake
welocities of 2 fps., ’

Regarding velocity caps experience indicates tdat offshors velocity caps
have Dean sffective In Southern Cslifornfa where employed. Im addftfos,
I2A comments on the St.lucle 2 DIS state that "The velocity cap, s
Proposed by the spplicsnt, should afford the degree of protection raquired
to sininize eigniffcant advaree impace &t this plast.™

Item 6 = Passsge of Qrganisns nl?gh the Plant

The phytoplaskeon sod zooplankton that pass by the plant sre being corried
by tne prevailieg ocean vutisni bevenss Lhe)y 3T 238 23732 SmOUSX 07 modMle
enough to svin fedependently, They are part of a population of sych
orgenisas that live their eatire 1ife cycls = reproductics, grovth to
nagyrity, desth = vhile floating $n ocean vaters. The dfstridution

of such plaskters s not related to any one geographie location, mor
stadle fa the context of & fixed group of specles n a specific locale.
The Kinds of fish eggs and Jarvas found fa the Mutchiason Ieland ares

are belng Sdentified as part of & precperational dlological study descrided
£a Section 6.1.1.2 of the Kavirormenta) Report. W

Item 7 = Paviroomental Messuresests and Monftoring Prograss
To dste, 1o marine vegatatfon other than phytoplankton bas deen found fa
the Atlsntic Ocesan offedora of Mutchinson Island. Yor thie reason, aquatie
vegetation has rot been Included 46 an dtem for redistion wonftorfng.

-

"Item 2 = Routine Noble Cas Relesss

" "
The gas decay tank desfgn baets 18 presented fn PSAX Section 11.3.2, There
oTe thres tanke provided; it porsally takes 12,6 deys to £111 & efrgle tank and . .
& tank L9 dlscharged at a controlled rate sfter 30 days. It 1s possidly that ~
& sfogle taok ¢ould be discharged 1n sbout six (6) hours; however, the dischrge
vill most 1ikely occur over a pariod of one to two'days. u .

The relesse vate and tine of relesss are controlled variadles ~udiect to
techaical specification Ruits. S$ince the relesses can be comtrotled

€6 0ccur Over & perfod from many howrs to days sod to occur miny tless

Per Jear, St 10 reasonsdle to treat the perfodic gas decay tank relesses

4% a continucus polnt scutce Talesss. The appropriate X/Q for the equivaleat
¢oatinous Yeleass model s the sector snmsl aversgs value.

Item 3 < Meteorological and Eydrologic Iateractions ¢

The ssfety of the plent fn regards to hurricones has deen evaloated fn | -
terme of the Frobable Maximem Murricsse (M), discussed fn Section 2.4,3 .
of the PSAR, and defined as repr ing o8 event 43p hing the physical

wppet 1init of hurricine intendity considered reasonadly prodadle for & gensrsl
mateorological ares. Maximuam winds speede of 138 mph, Dourly average vind .4
apeede of 113 wph a0d & 12,6 fest prodable vave hefght that could break .

over the beach vere used in the anslyefs, The plant 1o desigoed to vithe

stand the effects of this burricsse. $torm surges and srosion as & result

of durricane 1aduced vave action are fncluded ia the snalyses wvhich, for

ClnbolValion; vvueider Liw melvial Svuve iv Ve arrvalotwsl, Tim flive N .
substsatisl barrfer s the highvay embasknest 800 £t east of the plaat. L%
Trosion at the rate of 30cy per froat foot s consldeved fn the analysis,

The results of the esilysis provide a winimum margin sgainst the vave,

Tunup of sdout 3 ft (22.01t=17.20¢) vhich Ls constdored sdequite. Yo

addtnionad analyets fn regards to surges or {on Lo 1dared

Iten 4 = Inpacte on Laod Use-Terrestrfal . <

Saction 4.1,6 of the Environmental Report describes actions planned to

ninlnize effects of construction on wildlife badicare. It states if construction
1e active 1o the Beach area during the tuttle breeding sesson, & past surveillance
and volocation progren wiil de fostiteted on those aress of the besch alfected

by construction sctivity.

3 .

Item 3'~ Zatrepmenst of Tishes {m the Intake System and Impingessnt of Orgentens

on the Iatake Screens .
In Asendsest 3 to the St. Lucie Tait No. 2 Poviroomeatal Report (Applicsnt's
comments on the DIS), Florilda Power & Light Company states cur plans to "to
monitor {ish entrapment 1n the fatake casal duringthe first year of operation,
to deterning the extent of fish entrapment.™ Also {n Aaenisent S ve furtder
comnit to teke sction 4s may Do 'y 'to reduce P aheuld the
entrapuent rates decous excessive. In this cose, the installation of & fleh
removal ysten would be considereds It ehould aleo be voted that.even though .
fRsh might enter the fntake canal via the fatake velocity csps, they will mot
vecessarily be fvpinged on the Sotake structure traveling screens sioce
velocitles La tde canel are lov, oa the order of 0.3 fps for single plant
opetration aod 0.9 fps for two plaat operstica.

=)a

Depsrtueat of Ynterfor Latter, Azrl'l 2), 19714

"Xtem 3 = Outdoor Recreation

Tloride Pover & Light Company's land use plans for those ar t the St.

‘L:::: :n:xn;:‘di:;c::y nu“g {a the production of elecer no:u ‘
eveloped & en conpleted will b sudmfct

ageccies for review aod approval. suisted to the sppropriste

Itea 2 = Ceology and Selsmology

'a.:ct:olo;ys;na n::-oxog ueu::‘ol the PSAX for St. Lucfe Unft 2

on 2.3) provides the detat taformaticn and

brir g Rt tion aoalyses required by
-

Item 3 ~ $ea Turtles

A tequired by the ALC fa the $t. Locle Daft Xo. I Toviromseatal Statesent
Plorisa Yover & Light "vil} plant Avetralisa Ploe or other sulcsdle ﬂuu'
14ght screen along the desch dune 1lne dordering Lts property to

ninfeize turtle disorientstton.™ Mo 11ght screen planting assoctated
vith Talt L has yet been accomplished, Prior to selecting suitadle
placte, their effects on sea turtle nesting vill be considered. The
Aastradisn pine species has extsted for Bany years on and bedind the
dune 1ine of the Florida Power & Light Compasy prongty- yet has mot
proliferated to the turtle nestine aress on the desth. Aav vortion of the
15ght screen that £ dlsturded for the Vaft 2 copstruction wviil ba restored.
Item 4 = Intske Systeas .

$¢e Itew 3 under the Departsest of Commerce letter. .
Ites 3 = $o011d Vaste Summury *

Comnercial operation of St. Lucte Toit 2 1 scheduled for ovexr five years
1% the future. It 13 concefvadle that additfona) burial sites may be
slicensed prior to operation of this uwait, thus, specification of the site
0 receive sol1d radvasta from Voft 2 operation is premature. Bovever,
1fcensed facilitios do exist., Yor exanple, $0114 vastes from the Applicant’s
mt;yc:::;: facility are shipped to & 1icensed burfal site at 3arevell,

na.

Item § = $tte Preparscion

v Tlorfda Power & Light Company Lo continuing the fnvestigation to deternine
the feastbility of fnstelling & stud Rfve for Duit 2 during the construetion
;: the Daft 1 discharge 1ine a8 41 d “in Aneod: 3 to the 1
poTte .

Presently, there are no addftfonal vnits planned for the $t. Lucie site,

Cc4




forns.
Sizes range from unicells (microscopic; 30 millionths

of an inch) to seaweeds (up to a few hundred feet in

length)~

The following glossary

1ists and defines a nuzber of the more frequently used terms that appear

1
in environmental reports and statements.

D-
APPENDIX D
ENVIRONMENTAL GLOSSARY

Living or active only in the presence of oxygen
Any plant of the algae group comprising practically
all seaweeds and allied freshwater or nonaquatic
Sand, gravel, soil or sinilar material deposited by
running water

nuclear power plants-and fuel reprocessing facilities, it is necessary to

In discussing the environzental effects of construction and operation of
use words and phrases that may be unfaniliar.
Alluviun

Aerobic
Algae

®
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Surrounding on all sides

Anbient

Pertaining to an organism that lives most of its adult
1ife in gsea water but spawns in freshwater streans.

Anadronous

J

B149

A body of earth material cépable of transmitting water
at a rate sufficient for economic extraction by wells
nish part of the utility's normal continuous electri-

cal load
(The noun lbenthos refers to organisms attached to or

Referring to 1ife on the bottom of a body of water.
cravling on the bottom.)

require an external source of organic material but
operated at the highest possible plant factor to fur-

can utilize light energy and manufacture their own
food from inorganic materials; e:g., green plants

An area within the water coluzn fn which light does
Self naqurishing; denoting those organisas that do not

Living or active in the absence of free oxygen
not penetrate with sufficient intensity to maintain
A large electrical generating station which is

photosynthesis
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Bioaccumulation

Biochenical oxygen
dem=and (BOD)

Biocide

Biomass

Biota

Blowdown
Brackish water

Carnivore

Catadrozous
Chelating agent

Chenical oxygen
demand (COD)

Chloramine

Chlorine demand

Cold shock

Coubined cycle
generating unit

D-2

The ability of living organisus to concentrate chemi-
cal elements upon uptake or ingestion

The quantity of oxygen required by micro-organisams to
stabilize the organic matter in a body of water (by
aerobic chemical reactions)

A cheaical agent which will destroy living organisms

The amount of living matter in the form of one or more
kinds of organisms present in a particular habitat;
usually expressed as weight of organisms per unit area
of habitat (i1f in suspension: per unit volime)

The plants and animals (flora and fauna) of a region

A release fron any closed system for the purpose of
controlling or influencing the chezistry or physics

Moderately salty, nonpotable water such as found in
estuarine zones or marshes near the sea

Pertains to an animal that feeds on other animals

Pertaining to organisms that spend most of their 1ife
in freshwater but migrate to the sea to spawn

Usually an organic substance which cozbines generally
with metals to permit removal from liquid effluents

Measureszent of the oxygen equivalent of that portion
of organic matter in a sample that is susceptidble to
oxidation by a strong chemical oxidant .

s
A compound formed by the substitution of chlorine for
one or more hydrogen atoms in an amxonia structure

Chlorine dexzand of water is the difference between
the amount of chlorine applied to a treated supply
and the amount of free, combined, or total available
chlorine remaining at the end of the contact period

A phenozenon which occurs when an aquatic organisz is
subjected to a rapid decrcase in tezperature

A generating unit that ut{lfzes both a gas turbine and
a stean turbine. The turbinme exhaust 1s utilized in
the fossil-fired steam boller resulting in greater
total efficiency. 1In addition to increased turbine
efficiency, this systenm features rapid start and base-
load capability.

Copepods

Crustacean

Curie

Dezersal

Detritus

Diatons

Discount rate
Dissolved oxygen
(D.0.)

Diurnal

Drift

Ecosysten

Endeaic

. Entrainment

D=3

A group of minute aquatic organisams (about 0.1 .in.
long) that have rounded bodfes and a pair of clongated
oarlike swimming appendages; found everywhere in
shallow waters and part of the open-water plank:on of
ponds, lakes and oceans

An aniral baving a hard but flexible exoskeleton

A quantity of tadioaccive material decaying at the
rate of 3.7 x 10'° disintegrations/sec

Pertains to those aquatic organisms that live near the
botton of a body of water

The mass of nonlb}lns matter conposed of dead organisms
(and their fragments) and the inorganic constituents
such as clay particles and sand grains

Uniceliulzit‘green!sh-brown plants with a siliceous
covering (exoskeleton); often forming unicellular
chains )

The cost of money used in determining the present
value of a future expenditure

Concentration of oxygen in water, usuzlly expressed in
nilligrams per liter (mg/l) or parts per million (ppm)

24 hour daily cycle

Heavier~than-air liquid droplets emitted from a cool-
ing tower with the plume which are generally deposited
in the vicinity of the tower

A system made up of a coz=unity of animals, plants, and
bacteria, and the physical and chemical enviromment
with which it is interrelated

Peculiar to a particular people or locality

The water and the fated pended biological
organisus which are taken into a power generating
facility. These organisms are thus exposed to thermal,
chenical and wmechanical changes within the condenser
cooling systea prior to being dlsclmrged to the receiv-
ing waters. I
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Entrapzent

Epilizmnion

Estuary

Euphotic zone

Eutrophication

Free chlorine

Fry
Gamete
Genera
Habitat
Halocline

Herbivore

Hypolinmnion

Entrapoent refers to a situation where organisus,
principally £ish, are subjected to a system that will
not allow for their safe return to their natural
habitat, {.e., izpingement and subsequent death on
intake screens.

That portion of a deep stratified lake above the
thernocline that has approximately the same tempera-
ture as the surface

That portion of a coastal streanm influenced by the
tide of the body of water into which it flows; a bay
at the mouth of a river where the tide meets the
river curreant; an area where fresh and marine waters
rix

The lighted region of a body of water that extends
vertically from the water surface to the depth of
effective 1ight penetration

The process vhereby water bodies undergo an increase
in avaflable plant nutrients (notably phosphates and
nitrates) resulting in an increase in biological
productivity in the water

.

The chlorine gas component of residual chlorine

The young of fighes or of some other animals, as
frogs

Either of the two germ cells which unite to form a
new organisn .

A taxonomic category comprising a group of structur-
ally related species

The specific type of place or location vhere an
organisa lives

Zone in vhich the salinity of a body of water changes
rapidly with increasing depth

An organisa that feeds on plant material
In a thermally stratified lake the zone which extends

fron the therrocline to the botton; usually devoid of
oxygen and high in carbon dioxide

Impingement

Invertebrates

Isothern

Larva

Liznetic

Littoral
Macrophyte

Man-ren

Rannoplankton

Nekton

Nutrients

014 field

0Oligotrophic

D~5

The act of coming in violent contact with; used in
the context of organisus striking intake structure
screens and racks and being retained there

Anizals without an internal skeletal structure (with~
out a backbone); e.g., insects, clams, lobsters

The line on & chart connecting points. having the same
temperature at a given tinme

An exbryo that becomes self-sustaining and indepen-
dent before it has assumed the characteristic features
of its pareats

The open-water zone of a body of water such as a lake.
In general this level will be at the depth at which
the light intensity 1s about 1Z of full sunlight
intensity.

Growing or living uanderwater near the shore
Large plant

A measure of the total absorbed dose received by a
large number of persons (the absorbed dose in man-rem
is the product of the number of persons in the group
times the average dosc absorbed in rem by each member
of the group) .
Very minute plankton not retained in a plankton net
‘equipped with No. 25 silk bolting cloth (mesh, 0.03
to 0.04 xm)

Collective term for the actively swimming organisms
in ocecans and lakes

Elexzents or compounds tial as raw materials for
organism growth and development; c¢.g., carbon, oxygen,
nitrogen, phosphorus, etc.

Land used for agriculture which has been allowed to
revert to the native state

Tern generally applied to a relatively deep body of
water which lacks an extensive littoral zone and is
poor in dissolved nutrieats, plankton is usually
scarce and productivity is low




Oznivore

Pelagic
Phytoplankten

Plankton

Postkilothermal

Pycnocline

Rad

FA{R:

Reserve margin

Residual chlorine

Roentgen

-Salinity- - - -

.

Sessile

Spawn

"
v
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An animal which may subsist on plant foods, animal
foods, or both

Babitat zone comprising the open waters of a basin
Plankton consisting of plant life

Passively floating or weakly swimming aquatic organ-
isns, incapable of regulating their mobility; con-
sists of both plants (phytoplankton) and anizmals
(zooplankton)

Animals whose temperature varies with that of the
surrounding medium; cold-blooded animals

The zone in which the density of a body of ,water
increases rapidly with increasing depth

A measure of the dose of any lonizing radiation to
body tissues in terms of the energy absorbed per unit
nass of tissue (1 rad = 100 ergs/gn)

A measure of absorbed dose in terms of its estimated
bilological effect relative to a dose of one roentgen
of X-rays

The difference between installed capacity and pro-
Jected annual peak load, expressed as a percent of
projected annual peak load

.Chlorine (in several forms) that is available to

react after the chlorine demand 1s satisfied

A unit of exposure to ionizing radiation, specifically
the amount of X or gamma radiation that produces a
charge of one electrostatic unit in one cn® of dry air

Parts per thousand by weight of the dried solid .
residues obtained from water when all organic matter
has been oxidized, all bromides and fodides replaced
by chlorides, and all carbonates converted to oxides
usually expressed in grams/kilogram or parts per
thousand (ppt)

Permanently attached and not free to move about

To shed the sex cells, especially as applied to
aninals that shed eggs and sperm directly into water

Spray module

Stratification

Succession

Synbilosis

Taxonomic

Thermal inversion

Thermocline

Trophic

Vertebrates

Zooplankton

D-7

Cooling system unit which ejects heated water into
the air through nozzles into canals or ponds

The process of dividing into layers. In the context
of a deep lake, the dividing into layers of different
tenperatures.

The orderly pr of ¢ ity change; the seq
of comxunities which replace one another in a given
area

The intimate living together of two organisms of
different species for mutual or one-sided benefit

Relating to the systematic distinguishing, ordering
and naning of type. groups within a subject field

A reversal of normal atzmospheric temperature gradient;
increase of tezperature of air with increasing
altitude

The zone (in a"body of water) in which the temperature
changes rapidly with increasing depth

Pertaining to, or connected with, nutritfon or feeding

Animals that have an internal skeletal system (with a
backbone); e.g., fish, man

Minute planktonic animals that feed on phytoplankton
and, in turn, form food for young fish
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JOINT
PUBLIC HOTICE

U. S. Banvironmental Protection Agency
Region IV, Consolidated Permits Branch (
‘ 345 Courtland Street, N. E. ,
Atlanta, Georgia 30365 ‘
404/881~2328

in conjunction with

Florida Department of Environmental Regulation
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32301
904/488-4807

Public Notice No. 81-FL195 ~October 15, 1981

~

NOTICE OF PROPOSED REISSUANCE OF
‘NATIORAL POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMIT
AND NOTICE OF CONSIDERATION FOR STATE CERTIFICATION

The U. S. Environmental Protection Agency proposes to reissue
a National Pollutant Discharge Elimination System (NPDES) Permit to
Florida Power and Light Company, Post Office Box 529100, Miami, Florida
33152, for its St. Lucie Nuclear Plant, Units 1 and 2,Hutchinson
Island, St. Lucie County, Florida, NPDES Permit No.- FL0002208.*
The application describes two discharges from the plant which gener-
ates from the plant which generates and transmit electricity, SIC
Code 4911. The discharges enter the Atlantic Ocean off Hutchinson
Island, This area has been classified by the State of Florida as
Class III - Recreation -.Propagation and Managément of ‘fish and
Wildlife - Surface Waters,

The proposed NPDES permit contains limitations on the amounts of pollutants
allowed to be discharged and was drafted in accordance with the provisions of
the Clean Water Act (33 U.S.C. Section 1251 et seq.) and other:.lawful standards
and regulations. The pollutant limitations and other permit conditions are
tentative and open to comment from the public.

Persons wishing to comment upon or object to permit reissuance or to the
proposed permit limitations and conditions, or wishing to request.a public
hearing, are invited to submit same in writing within thirty (30) days of the
date of this notice to the Enforcement Division, Eanvironmental Protection Agency,
345 Courtland Street, N. E., Atlanta, Georgia, 30365, ATIN: Ms. Earline Hanson.
The NPDES Number should be included in the first page of comments.

All comments received within the 30-day period will be considered in the
formulation of final determinations regarding the permit. Any interested person
may within the 30-day period request a public-hearing. Where there is a
significant degree of public interest in the proposed permit reissusnce, the
EPA Regional Administrator will hold a public hearing.

*The proposed action will combine a reissuance of the Permit for Unit
1 with an initial issuance of a permit for Unit 2.

c-2
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After consideration of all written comments and of the requirements and
policies in the Act and appropriate regulations, the EPA Regional Administrator
will make determinations regarding the permit reissuance. If the determinations
- are substantially unchanged from those announced by this notice, the EPA
Regional Administrator will so notify all persons submitting written comments.
If the determinations are substantially changed, the EPA Regional Administrator
will issue a public notice indicating the revised determinations. Requests for
evidentiary hearing may be filed after the Regional Administrator makes the
above-described determinations. Additional information regarding evidentiary
hearing is available in 40 CFR Subpart E, 45 FR 33498 (May 19, 1980), or by
contacting the Legal Branch at the address above or at 404/881-3506.

The administrative record, including application, fact sheet and/or draft
permit, a sketch showing the exact location of the discharge, comments received,
and additional information on hearing procedure is available by writing the EPA
address above, or for review and copying at 345 Courtland Street, 2nd floor,
Atlanta, Georgfa, between the hours of 8:15 a.m. and 4:30 p.m., Monday through
Friday. A copying machine is provided for public use at a charge of 20¢ per

page.

The Florida Dept. of Environmental Regulation has been requested to
certify the discharge(s) in accordance with the provisions of Section 401 of the
Clean Water Act (33 U.S.C. Sectioz 1251 et seq.). Comments on issuance of
certification, including a request for public hearing, must be submitted to the
state agency-address above within thirty (30) days of the date of this public
notice, If a public hearing is held, as described above, the state agency will
co-chair the hearing in order to receive comments relative to state certification.

The United States Nuclear Regulatory Commission will publish
a notice of the availability of an operating phase Draft Environ-
mental Impact Statement (DEIS) for Unit 2 at the St. Lucie site
on or about October 23, 1981. A copy of the draft NPDES Permit and
Rationale will be included in the DEIS.

Please bring the foregoing to the attention of persons who you know will
be interested in this matter. -

HH
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Permit No.: FL0002208 .

S ENVIRONMENTAL PROTECTION AGENCY

REGION IV

343 COURTLAND STREET
ATLANTA, GEORGIA 30365

AUTHORIZATION TO DISCHARGE UNDER THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM |

In compliance with the provisions of the Clean Water Act, as amended
(33 U.5.C. 1251 et. seq; the "Act"),

Florida Power and Light Company
Post Office Box 529100
Miami , Florida 33152

is authorized to discharge from a facility located at '

St. Lucie Nuclear Power Plant
Units 1 and 2 “
Hutchinson Island

St. Lucie County, Florida

to receiving waters named Atlantic Ocean

« % w » a4 «

from discharge points enumerated herein, as serial numbers 001, 002
003, 004, 005, 006, 007 and 008

in accordance with effluent limitations, monitoring requirements and
other conditions set forth in Parts I, II, and III hereof. The permit
consists of this cover sheet, Part I _11 pages(s), Part II _12 page(s)
and Part II1 3 page(s).

This permit shall.become effective on

This permit and the authorization to discharge nhali expire at
midnight, (5 Years)

Date Signed
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the period beginning on effective date and lasting through start of Unit 2 chlorination

the permittee is authorized to discharge from outfall(s) serial number(s) 001 - Condenser cooling water and
auxiliary cooling water discharged to the Atlantic Ocean (includes other plant wastes).

Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic = s Discharge‘ Limitations Monitoring Requirements

’ Instantaneous Measurement Sample

Maximum Frequency Type

Flow—m3/Day (MGD) N/A Hourly Pump logs
Discharge Temperatureoc(oF) 45(113) 1/ Hourly Recorders
Temperature Rise®C(°F) 16.7(30) 1/ Hourly Recorders
Total Residual Oxidants (mg/l) ° 0.1 2/ 1/week Multiple Grabs
Mixing Zone TemperatureOC( F) ;/‘ N/A N/A
Condenser Chlorine Addition N/A Daily Log
(minutes/day) :

Discharge of intake screen backwash is permitted without limitation or monitoring
requirements. .

Auxiliary cooling water systems for Unit 1 may be continuously chlorinatedj however,
TRO shall not exceed a maximum instantaneous concentration of 0.03 mg/l prior to

entry into the Atlantic Ocean from this source. An intensive sampling program shall
be instituted for at least 30 days following start of system chlorination to assure.
compliance. In the event that TRO levels at the terminus of the discharge canal equal

.or exceed 0.02 mg/l, permittee shall implement a minimization study as indicated in

Part III.J.

Permittee shall investigate the availability of continuous recording TRO monitors
with low levels of sensitivity (0.01 to 0.03 mg/l) and shall field test such unit(s).
Not later than the start of Auxiliary cooling water system chlorination, permittee
shall install a continuous TRO recorder, if an acceptable device is found, at the
terminus of the discharge canal. In the event that a continuous recorder cannot be
installed by start of chlorination, efforts shall continue (with progress reports
submitted quarterly) and monitoring for TRO shall be 1/week on not less than six

grab samples during daylight hours. Additional grab samples shall be conducted
during period(s) of TRO discharge from condensers.

(CONTINUED)
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the period beginning on effective date and lasting through start of Unit 2 chlorination
the permittee is authorized to discharge from outfall(s) serial number(s) 001 -~ Condenser cooling water and .
auxiliary cooling water discharged to the Atlantic Ocean (includes other plant wastes).

(CONTINUED)

Samples taken in compliance with the monitoring requirements specified above shall be taken at the following tacation(s):
Intake temperature and flow at plant intake and all other parameters in the dis-
charge canal prior to discharge to the Atlantic Ocean.

1/

2/

3/

Under the following conditions the maximum discharge temperature shall be limited
to 47.2 C(117 F) and the temperature rise to 17.8(32): (1) Condenser and/or cir-
culating water pump maintenance, (2) trottling circulating water pumps to minimize
use of chlorine, and (3) fouling of circulating water system. In the event that
discharge temperature exceeds 45 C(113 F) permittee shall notify the Chief, Water

Enforcement Branch in a manner similar to that provided for in Part II.A.3.c. (5 days).

Total residual oxidants (TRO) shall not exceed a maximum instantaneous concentration
of 0.1 mg/l. TRO shall not be discharged from Unit 1 condensers for more than two

hours per day. . o
The ambient ocean:surface temperature shall not exceed 36.1°C(97°F) as an instan-

taneous maximum at any -point.

*ON 3FwWIagd
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the period beginning on start of Unit 2 chlorination and lasting through expiration
the permittee is authorized to discharge from outfall(s) serial number(s) 001 and 008 - Condenser cooling water and

auxiliary cooling water discharged to the Atlantic Ocean (includes other plant wastes)
from Units 1 and 2, respectively. )

Such discharges shall be limited and monitored by the permitted as specified below:

Effluent Charactenstic Discharge Limitations Monitoring Requirements

Instantaneous Measurement Sample

Maximum Frequency Type

Flow—m3/Day (MGD) N/A Hourly Pump logs
Discharge Tempergtugeoc(oF) 45(113) 1/ Hourly Recorders
Temperature Rise C( F) 16.7(30) 1/ Hourly Recorders
Total Residual Oxidants (mg/1l) See Below 1/week Multiple Grabs
Free Residual Oxidants mgél) See Below 1/week Multiple Grabs
Mixing Zone Temperature C( F) 36.1(97) 2/ See Part III.I.
Condenser thlorine Addition .+ 120 per unit Daily Log

(minutes/day unit)

Discharge of intake screen backwash is permitted without limitation or monitoring
requirements.

L-d

’

Free available oxidants shall not exceed and average concentration of 0.2 mg/l and a
maximum instantaneous concentration of 0.5 mg/l at the outlet corresponding to an in-
dividual condenser during any chlorination period. Neither free available oxidants
(FAO) nor total residual oxidants (TRO) may be discharged from either unit condensers
for more than two hours in any one day and not more than one unit may discharge FAO
or TRO from its condensers at any one time. Additionally, TRO shall not exceed a
maximum instantaneous concentration of 0.10 mg/l at any time as measured in the dis-

E e B -
charge canal prior to discharge to the Atlantic Ccean. 5 % o
) ) <3 =
Auxiliary cooling water systems for Units | and 2 may be continuously chlorinated; how- 7 %
ever, TRO shall not exceed 2 maximum instantaneous concentration of£0.03 mg/l prior to g w
entry into the Atlantic Ocean from this source. An intensive sampling program shall ;
be instituted for at least 30 days following start of system chlorination to assure =
compliance. In the event that TRO levels at the terminus of the discharge canal equal g
or exceed '0.02 mg/l, permittee shall implement a minimization study as indicated in Nt
Part IIT.J. N
o
' (o]

, . (CONTINUED)




A. EFFLUENT LL\!ITATIONS AND MONITORING REQUIREMENTS . “

Dunngﬂmlnnodbemnnum on start of Unit 2 chlorination and lasting through expiration
the permittee is authorized to discharge from outfall(s) serial number(s) 001 and 008 - Condenser cooling water and

auxiliary cooling water discharged to the Atlantic Ocean (includes other plant wastes)
from Units 1 and 2, respectively.

(CONTINUED)

Not later than three years after promulgation or July 1, 1987 , whichever is earlier,
there shall be no discharge of TRO. Notwithstanding the foregoing, the permittee. may
upon successfully showing the Director , Enforcement Division, that the facility must use
chlorine for cooling water system biofouling control, discharge the minimum amount

of TRO necessary to operate the facility. 1In no case shall TRO be discharged for
more than two hours per day nor shall the TRO exceed an instantaneous maximum of

0.1 mg/l. Not later than one year after promulgation, permittee shall submit a
proposed implementation schedule to expeditiously provide controls necessary to
comply with these requirements. Note: In the event that BAT regulations for con-
trqel of TRO or chlorine are promulgated in” a manner inconsistent with the October

14, 1980, proposed guidelines, requirements of this paragraph will be modified
consistent with the promulgated regulations (40 CFR +423).

4

Permittee shall investigate the availability of continuous recording TRO monitors
with low levels of sensitivity (0.0l to 0.03 mg/l) and shall field test such unit(s).
Not later than the start of Auxiliary cooling water system chlorination, permittee
shall install a continuous TRO recorder, if an acceptable device is found, at the
terminus of the discharge canal. In the event that a continuous recorder cannot be
installed by start of chlorination, efforts shall continue (with progress reports
submitted quarterly) and monitoring for TRO shall be 1/week on not less than six

grab samples during daylight hours. Additional grab samples shall be conducted
during period(s) of TRO discharge from condensers.

8-J

g
o p >
"o X
Samples taken in compliance with the monitoring requirements specified above BeH
shall be taken at the following location(s): 1Intake temperature and flow at ot T H
plant -intakes and all other parameters in the discharge canal prior to discharge 2~
to the Atlantic Ocean, except that TRO and FRO shall also be monitored at the °
condensexr discharge for each Unit prior to entry into the plant discharge canal. .
=
o
1/ -Under. the following ‘conditions the. maximum’ discharge temperature shall be limited g
to 47.2°C(117°F) and the temperature rise to 17.8(32) : Condenser and/or circu- N
lating water pump maintenance, and (2) fouling of circulating water system. 1In 8
the event that discharge temperature exceeds 45°C(113°F) permittee shall notify o
the Chief,

Water Enforcement Branch in a manner similar to that provided for in
Part II.A.3.c. (5 days) .«

2/ The ambient ocean surface temperature shall not exceed 36.1°C(97°F) as an in-
stantaneous maximum at any point.




A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the period beginning on the effective date of this permit and lasting through expiration
the permittee is authorized to discharfe from outfall(s) serial number(s) 002 1/ - .Low volume waste discharge to
intake canal® from Units and 2 - .

Such discharges shall be limited and monitored by.the permittee as specified below:

Effluent Characteristic

Discharge Limitations _ -
kg/day (Ibs/day) Other Units (‘mg /1)
‘ Measurement Sample
. Da%ly Avg Daily Max Daily Avg Daily Max Frequency Type
Flow—m3/Day (MGD) N/A - N/A .7 N/A N/A
0il and Grease “41(90) 55(120) 15 20
Total Suspended Solids 82(180) 270(600) 30 100 -~

Monitoring Requirements

1/week Calculation
1/week Grab '

1/week =~ Composite

Prior to the start of discharges from Unit 2, quantity limitations shall be one-half of
the limitation shown.

In the event that ‘this waste is directed to an evaporation/percolation pond from which

there is no discharge, these effluent limitations and, monitoring requirements will not
apply.

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be monitored
1/batch on a grab sample.

There shall be no dfsgharge of floating solids or visible foam in other than trace amounts,

Samples taken in compliance with the monitoring requirements specified above shalln be taken at the following tucation(s): |
discharge from the neutralization basin prior to mixing with any other waste
stream. :

1/ Serial number assigned for identification and monitori:ng purposes.

-

- .

8027000714 "N




01-9

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the period begmnmg on the effective date of- this permit and lasting through expiration

the permittee is authorized to discharge from outfall(s) serial number(s) 003 l/ ~ Pre-operational metal cleaning
wastes from Unit 2 and similar cleaning operations discharged to discharge canal

Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations Monitoring Requirements
kg/batch(lbs/batch) | Oﬂernns(mgll) -
-7 . Measurement Sample
Daily Avg Daily Max - Frequency Type

Flow—m3/Day (MGD) 2/ - N/A - M/A " 1/day Determination(s)
0il and Grease 2/ 15 20 2/ Grab
Total Suspended Solids 2/ 30 100 2/ Composite
Copper, Total 2/ 1.0 1.0 - 2/ Composite
Iron, Total 2/ 1.0 1.0 -2/ Composite
Phosphorus as P 2/ 1.0 "1.0 2/ Composite

" Metal cleaning wastes shall mean any cleaning compounds, rinse waters, or any other water-
borne residues derived from cleaning any metal process equipment. The quantity of pollut-
ants discharged from this source shall not exceed the quantity determined by multiplying
the flow of metal cleaning wastes times the concentrations listed above.

In the event that this waste .is directed to an evaporation/percolation pond from which

the;e is no d1scharge, these effluent limitations and monitoring requirements will not
apply.

The pH shall not be less than 6.0  standard umts nor greatet ‘than 9 0 standard units and shall be monitored on
representative grab samples.

There shall be no dxscharge of floating solids or visible foam in other than trace amounts.

P9
Sa 3
Samples taken in compliance with the monitoring requlrements specified above shall be taken at the following ise u.on(a) 2% 3
discharge from the metal cleaning wastes treatment facility(s) prior to mixing £ z
with any other waste stream. - o . . &
o
1/ Serial number assigned for identification and monitorlng purposes. 8
2/ The total quantity of each pollutant discharged shall be reported. In no case N
shall the quantity discharged exceed the quantity determined by multiplying 8
(o]

the volume of the batch of metal cleaning waste generated times the concen-~
trations noted above (i.e., 3.8 kg (8.3 1lbs) of iron, copper and phosphorus;
57 kg (125 1bs) of o0il and grease; and 114 kg (250 1lbs) of total suspended

solids per million gallons of metal cieaning waste generated). The permittee shall
also report the frequency of measurement used to adequately quantify the pollutants
discharged. Total volume of wastewater generated and discharge shall be reported.
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A, EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the peﬂod beginning on the effective date of this permit and lasting througfi expiration

the permittee is authorized to discharge from outfall(s) serial number(s) 004 1/ - Rac}was te System Discharge to
discharge canal from Units 1 and 2.

Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic . Discharge Limitations . . : Monitoring Requirements
kg/day (lbs/day) " Other Units ( mg /1)
. Measurement +  Sample
Daily Avg Daily Max Daily Avg Daily Max Frequency Type
Flow—m3/Day (MGD) N/A - N/A N/A N/A 1/batch _Calculation
0il and Grease 4.1(9.0) 5.5(12.0) 15 20 1/batch 2/ "Grabdb
Total Suspended Solids 8.2(18) 27.0(60.0) 30 100 1/batch Grab

Prior to the start of dischargés from Unit 2 qdéntity limitations shall be one-half of
the limitation shown. ) -

In the event that -metal cleaning.wastes are discharged through this serial number , limi-
tations shall not exceed those provided for outfall serial number 003.

This discharge is regulated by the Nuclear Regulatory Commission under the provisions.of
its operating license and is monitored and reported to the Nuclear Regulatory Commission.
No additional monitoring of the radiological aspects of this discharge are required herein.

-The pH shall not be less than N/A standard units nor greater than 9.0 standard units and shall be monitored
1/batch.

<

There shall be no di%chﬁrge of floating solids or visible foam in other than trace amounts.

*ON NWdg
L-1 93eq
§ LYVd

Samples taken in compliance with the monitoring requirements specified above shall be taken at the followiny incation(s): |
discharge from the radwaste system prior to mixing with any other waste stream.

1/ Serial number assigned-for identification and monitoring purposes.
2/ If radwastes is passed through filter and demineralizer system, sampling
shall be 2/month on representative batches._ If data for a one-year period

indicates that all oil and grease determinations are less than 10 mg/l, this
monitoring may be discontinued. : )

8027200014

-




21-)

A. EFF LUENT LD!ITATfONS AND MONITORING REQUIREMENTS

During the period beginning on the effective date of this permit and lasting through expiration

the permittee is authorized to discharge from outfall(s) serial number(s) 005 1 1/ - Dewatering wastes from Unit 2

construction discharged to intake or discharge canal

Such discharges shall be limited and monitored by the permittee as specified beloy:

Effluent Characteristic Discharge Limitations

Daily Max Daily Avg

Flow—m3/Day (MGD) - N/A N/A
Total Suspended Solids (mg/l) 55 115

There shall be no discharge of floating solids or visible foam in other than trace amounts.

Samples taken in compliance with the monitoring requirements specified above shall be taken at the following ineation(s):
point(s) discharge prior to entering the intake or discharge canals.

1/ Serial number assigned for identification and monitoring purposes.

Monitoring Requirements

Measurement
Frequency

2/month
2/month

-

Sample
Type

Calculation

‘N HWIdg
g-1 23ed
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

During the period beginning on effective date a.nd lasting through expiration
the permittee is authorized to discharge from outfall(s) serial number(s) 006 1/ - Sewage Treatment Plant Discharge

Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Lir‘nitations Monitoring Requirements
mg/l(except as noted)
Daily Avg. Daily Max. Measurement Sample
Frequency Type

Flow—m3/Day (MGD N/A T 64(0.017) 1/week Instantaneous
BODs ey ) 30 60 1/quarter Grab 2/
Total Suspended Solids 30 60 1/quarter Gra: 2/
Fecal Coliform organisms/100 ml N/A N/A 1/quarter Gra

In addition to the specific limits, the daily average effluent BODs and sus?ended solids
concentrations shall not exceed 10 percent of the respective daily average influent con-
centrations..

Effluent shall be aerobic at all times.

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be wonitored
1/week.

There shall be no di'scharge of floating solids or visible foam in other than trace amounts:

6-1 22¢d

Samples taken in compliance with the monitoring requirements specified above shall be taken at the fuilowing location{s):
Sewage treatment plant discharge prior to mixing with any other waste streams.

*ON 3ITWIAG

1/ Serial number assigned for identification and monitoring purposes.
2/ Influent and effluent.

802200014
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A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

Duringtileperiod beginniné on effective date and lasting through expiration

the permittee is authorized to discharge from outfall(s) serial number(s) 007 1/ - Steam Cleanup System Blowdown

to discharge canal from Units 1 and 2
Such discharges shall be limited and monitored by the permittee as specified below:

Monitoring Requirements

Effluent Characteristic - Discharge Lir.nitations
) ) ’ ) Measurement
Daily Avg. Daily Max. ‘ Frequency
Flow—m3/Day (MGD) . N/A N/A 2/
0il and Grease (mg/l) 15 20 2/
Total Suspended Solids (mg/1) 30 100 2/
Total Iron (mg/l) 1.0 1.0 %-_;

Total Copper (mg/l) : 1.0 . 1.0

ki

~

-

w
*

There shall be no dfsch»arge of floating solids or visible foam in other than trace amounts-

LA e M

Samples taken in comﬂfiancé wiih the
point(s) of discharge. prior to entering the discharge canal.

1/ Serial -number assigned for identification and monitoring purposes.
2/ One per discharge event or one per week whichever is more frequent.

volume of batch and period of discharge shall be reported.

n;onitoripg requi'rement; spec}‘ﬁed above shall be taken at. the fuilowin? location(s): )

Sample
Type

Calculation
Grab
Grab
Grab
Grab

ig ;.,U
‘E”, &
1]
=
S0
z -t
o o
"y
=
=
o
Total S
N
[} N

Tos )
i ”
O o

5
g%
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A. MANAGEMENT REQUIREMENTS

1.

2.

Part 11

- ' . Page II-1

Discharge Violations

All discharges authorized herein shall be consistent with the terms
and conditions of this permit. The discharge of any pollutant more
frequently than, or at a level in excess of, that identified and
authorized by this permit constitutes a violation of the terms and
conditions of this permit. Such a violation may result in the
imposition of civil and/or criminal penalties as provided in Section
309 of the Act.

Change in Discharge

Any anticipated facility expansions, production increases, or process
modifications which will result in new, different, or increased
discharges of pollutants must be reported by submission of a new
NPDES application at least 180 days prior to commencement of such
discharge. Any other activity which would constitute cause for
modification or revocation and reissuance of this permit, as
described in Part II (B) (4) of this permit, shall be reported to the
Permit Issuing Authority.

.

‘Noncompliance Notification

a. Instances of noncompliance involving toxic or hazardous pollutants
should be reported as outlined in Condition 3c. All other instances
of noncompliance should be reported as described in Condition 3b.

b. If for any reason, the permittee does not comply with or will be
unable to comply with any discharge limitation specified in the
permit, the permittee shall provide the Permit Issuing Authority
with the following information at the time when the next Discharg
Monitoring Report is submitted. -

(1) A description of the discharge and cause of noncompliance;

(2) The period of noncompliance, including exact dates and times
and/or anticipated time when the discherge will return to
compliance; and . .

(3) Steps taken to reduce, eliminate, and prevent recurrence of
the noncomplying discharge.

C-15
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C.
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Facilities Operation

¢

All

Part I

Page 1I-2

Toxic or hazardous discharges as defined below shall be reported

by telephone within 24 hours after permittee becomes aware of the
circumstances and followed up with information in writing as

set forth in Condition 3b. within 5 days, unless this requirement
is otherwise waived by the Permit Issuing Authority: .

(1) Noncomplying discharges subject to any applicable toxic
pollutant effluent standard under Section 307(a) of the Act;

(2) Discharges which could constitute a threat to human health,
welfare or the environment. These include unusual or excra-
ordinary discharges such as those which could result from
bypasses, treatment failure or objectionable substances
passing through the treatment plant. These include Section
311 pollutants or pollutants which could cause a threat to
public drinking water supplies.

Nothing in this permit shall be construed to relieve the permittee

from civil or criminal penalties for noncompliance.

waste collection and treatment facilities shall be operated in

a manner consistent with the following:

a.

<

The facilities shall at all times be maintained in a good
working order and operated as efficiently as possible. This
includes but is not limited to effective performance based on
design facility removals, adequate funding, effective management,
adequate operator staffing and traln1ng, and adequate laboratory
and process controls (including appropriate qual1ty assurance
procedures); and

Any maintenance of facilities, which might necessitate unavoidable
interruption of operation and degradation of effluent quality,
shall be scheduled during noncritical water quality periods and
carried out in a manner approved by the Permit Issuing Authority.

The permittee, in order to maintain compliance with this permit
shall control’ productxon and all discharges upon reduc:1on, loss,
or failure of the treatment facility untili the facility is
restored or an alternative method of treatment is provided.

Adverse Impact

The

permittee shall take all reasonable steps to minimize any

adverse impact to waters of the United States resulting from

f

C-16
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Page I1I-3

noncompliance with any effluent limitations specified in this
permit, including such accelerated or additional monitoring as
. necessary to determine the nature of the noncomplying discharge.

Bypassing

W

- "Bypassing" means the intentional diversion of untreated or partially

treated wastes to waters of the United States from any portion of a
treatment facility. 'Bypassing of wastewaters is prohibited unless
all of the following conditions are met:

a. The bypass is unavoidable-i.e. required to prevent loss of life,
personal injury or severe property damage;

b. There are no feasible alternatives such as use of auxiliary
treatment facilities, retention of untreated wastes, or
maintenance during normal periods of equipment down time;

c. The permittee reports (via telephone) to the Permit Issuing
Authority any unanticipdted bypass within 24 hours after
becoming aware of it and follows up with written notification
in 5 days. Where the necessity of a bypass is known (or should
be known) in advance, prior notification shall be submitted to
the Permit Issuing Authority for approval at least 10 days
beforehand, if possible. All written notifications shall contain
information as required in Part II (A)(3)(b); and

d. The bypass is allowed under conditions determined to be necessary
by the,Permit Issuing Authority to minimize any adverse effects.
The public shall be notified and given an opportunity to comment
on bypass incidents of significant duration to the extent
. feasible,

This requirement is waived where infiltration/inflow analyses are
scheduled to be performed as part of an Environmental Protection
Agency facilities planning project. -

Removed Substances
Solids, sludges, filter backwash, or other pecllutants removed in
the course of treatment or control of wastewaters shall be disposed

of in a manner such as to prevent any pollutant from such materials
from entering watevs of the United States.

C-17




Part II

Page II~4

8. Power Failures

"The' permittee is responsible for maintaining adequate safeguards, to
prevent the discharge of untreated or inadequately treated wastes
during electrical power failures either by means of alternate power
sources, standby generators or retention of inadequately treated
effluent. Should the treatment works not include the above

- capab111t1es at time of permit issuance, the petmlttee must furnish

" within six months to the Permit Issuing Author1ty, for approval, an

implementation schedule for their installation, or documentation
demonstrating that such measures are not necessary to prevent discharge
of untreated or inadequately treated wastes. Such documentation
shall include frequency and duration of power failures and an estimate
of retention capacity of untreated effluent.

i
B H '

9. .Onshore or Offshore Construction y

This permit does not authorize or approve the construction of any
onshore or offshore physical structures or facilities or the
undertaking of any work in any waters of the United States.

B. RESPONSIBILITIES .
1. Right of Entry : !

The permittee shall allow the Permit Issuing Authority and/or
-authorized representatives (upon presentation of credentials and
such other documents as may be required by law) to:

a. Enter upon the permittee's premises where ‘an effluent source
is located or in which any records are requlred to be kept under
the terms and conditions of this permit;

b. Have access to and copy at reasonable times any records required
to be kept under the terms and conditions of this permit;

c. Inspect at reasonable times any monitoring equipment or
monitoring method required in this permit;

d. Inspect at reasonable times any collection, treatment, pollution
management or discharge facilities required under the permit; or

e. Sample at reasonable times any discharge of poliutants.

C-18
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Transfer of Ownership or Control

A permit may be transferred to another party under the following
conditions: -

a. The permittee notifies the Permit Issuing Authority of the
proposed transfer;

b. A written agreement is submitted to the Permit Issuing Authority
containing the specific transfer date and acknowledgement that
the existing permittee is responsible for violations up to that
date and the new permittee liable thereafter.

Transfers are not effective if, within 30 days of receipt of proposal,
the Permit Issuing Authority disagrees and notifies the current
permitttee and the new permittee of the intent to modify, revoke and
reissue, or terminate the permit and to require that a new application
be filed. :

Availability of Reﬁorts

Except for data determined to be confidential under Section 308

of the Act, (33 U.S.C. 1318) all reports prepared in accordance with
the terms of this permit shall be available for public inspection at
the offices of the State water pollution control agency and the Permit
Issuing Authority. As required by the Act, effluent data shall not
be considered confidential. Knowingly making any false statement on
any such report may result in the imposition of criminal penalties

as provided for in Section 309 of the Act (33 U.S.C.1319).

Permit Modification

After notice and opportunity for a hearing, this permit may be modified,
terminated or revoked for cause (as described in 40 CFR 122.15 et seq)
including, but not limited to, the following:

a. Violation of any terms or conditions of this permit;

b. Obtaining this permit by misrepresentation or failure to
disclose fully all relevant facts;

c. A change in any condition that requires either temporary
interruption or elimination of the permitted discharge; or

d. Information newly acquired by the Agency indicating the
discharge poses a threat to human health or welfare.
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If the permittee believes that any past or planned activity would
be cause for modification or revocation and reissuance under

40 CFR 122.15 et seq, the permittee must report such information to
the Permit Issuing Authority. The submission of a new application
may be required of the permittee.

3

5. Toxic Pollutants

a. Notwithstanding Part II (B)(4) above, if a toxic effluent
standard or prohibition (including any schedule of compliance
specified in such effluent standard or prohibition) is established

~under Section 307(a) of the Act for a toxic pollutant which is
present in the discharge authorized herein and such standard
or prohibition is more stringent than any limitation for such
pollutant in this permit, this permit shall be revoked and
reissued or modified in accordance with the toxic effluent
standard or prohibition and the permittee so notified.

b. An effluent standard estdblished for a pollutant which is
injurious to human health is effective and enforceable by the
time set forth in the promulgated standard, even though this
permit has not as yet been modified as outlined in Condition 5a.

6. Civil and Criminal Liability
Except as provided in permit conditions on "Bypassing'", Part II
(A) (6), nothing in’ this permit shall be construed to relieve the
permittee from civil or criminal penalties for noncompliance.

7. 0il and Hazardous Substance Liability

Nothing in this permit shall be construed to preclude the
institution of any legal action or relieve the permittee from
any responsibilities, liabilities, or penalties to which the
permittee is or may be subject under Section 311 of the Act
(33 u.s.C. 1321).

8. State Laws

Nothing in this permit shall be construed.to preclude the
institution of any legal action or relieve the permittee from

any responsibilities, liabilities, or penalties established
pursuant to any applicable State law or regulation under authority
preserved by Section 510 of the Act.

C-20
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Property Rights

The issuance of this.permit does not convey any property rights in
either real or personal property, or any exclusive privileges; nor
does it suthorize any injury to private property or any invasion of
personal rights, nor any infringement of Federal, State, or local
laws or regulations.

Severability

The provisionz of this permit are severable, and if any provision
of this permit, or the application of any provision of this permit
to any circumstance, is held invalid, the application of such
provision to other circumstances, gnd the-remainder of this permit
sh2ll not be affected thereby.

Permit Continuation’

A new application shall be submitted at least 180 days before the
expiration date of this permit. Where EPA is the Permit Issuing
Authority, the terme and conditions of this permit are automatically
continued in accoxrdance with 4G CFR 12215, provided that the permittee
has submitted a timely and sufficient application for a renewal permit
and the Permit Issuing Authority is unable through no fault of the
permittee to issue a new permit before the expiration date.

Y

C. MONITORING AND REPORTING

1,

Representative Sampling

Semples and measurements taken as required herein shall be
representative of the volume and nature of the monitored discharge.

Repoxting

Monitoring results obtained during each calendar month chall be
summarized for each month and reported on a Discharge Monitoring
Report Form (EPA No. 3320-1). Forms shall be submitted at the end
of each calendar quarter and shall be postmarked no later than the
28th day of the month following the end of the quarter. The first
report is due by the 28th day of the month following the’ first full

quarter after the effective date of this permit,
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Signed copies of these, and all other reports required herein, shall
be submitted to the Permit Issuing Authority at the following
address(es):

Permit Compliance Branch
Environmental Protection Agency
Region IV

345 Courtland Street, N.E,
Atlanta, Georgia 30365

Test Procedures

Test procedures for the analysis of pollutants shall conform to all
regulations published pursuant to Section 304(h) of the Clean Water
Act, as amended (40 CFR 136, "Guidelines Establishing Test Procedures
for the Analysis of Pollutants"). .

Recording of Results

For each measurement or sample taken pursuant to‘tﬂe requirements

of this permit, the permittee shall record the following information:
a. The exact place, date, and éghe of samﬁling;

b. The person(s) who obtained the samples or measurements;

c. The dates the analyses wereAperformed;m

d. The pe;son(s) who performed the analyses;

e. The analytical techniques or methods used; and

f. The results of all required analyses.

«

Additional Monitoring by Permittee

If the permittee monitors any pollutant at the location(s)

designated herein more frequently than required by this permit,

using approved analytical methods as specified above, the results

of such monitoring shall be included in the calculation and reporting
of the values required in the Discharge Monitoring Report Form

(EPA No. 3320-1). Such increased frequency shall also be indicated.

C-22
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6. Records Retention

The permittee shall maintain records of all monitoring including:
sampling dates and times, sampling methods used, persons obtaining
samples or measurements, analyses dates and times, persons performing
analyses, and results of analyses and measurements. Records shall

be maintained for three years or longer if there is unresolved
litigation or if requested by the Permit Issuing Authority.

DEFINITIONS
1. Permit Issuing Authority
'The Rggional Administrator of EPA Region IV or designeé.

2, Act
"Act" means the Clean Water Act (formerly referred to as the Federal
Water Pollution Control Act) Public Law 92-500, as amended by Public
Law 95-217 and Public Law 95-576, 33 U.S.C. 1251 et seq.

3. Mass/Day Measurements

a. The "average monthly discharge'" is defined as the total mass of
all daily discharges sampled and/or measured during a calendar
month on which daily discharges are sampled and measured, divided
by the number of daily discharges sampled and/or measured during
such morith. It is, therefore, an arithmetic mean found by adding
the weights of the pollutant found each day of the month and then
_dividing this sum by the number of days the tests were reported.
This limitation is identified as ''Daily Average" or "Monthly
Average" in Part I of the permit and the average monthly discharge
value is reported in the "Average' column under "Quantity" on
the Discharge Monitoring Report (DMR).

b. The "average weekly discharge'" is defined as the total mass of
all daily discharges sampled and/or measured during a calendar
week on which daily discharges are sampled and/or measured
divided by the number of ‘daily discharges sampled and/or measured
during such week. It is, therefore, an arithmetic mean found by
adding the weights of pollutants found each day of the week and
then dividing this sum by the number of days the tests were
reported. This limitation is identified as "Weekly Average" in
Part I of the permit and the average weekly discharge value is
reported in the "Maximum" column under "Quéntity" on the DMR.

c¢. The "maximum daily discharge" is the total mass (weight) of a

pollutant discharged during a calendar day. 1If only one
sample is taken during any calendar day the weight of pollutant
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calculated from it is the "maximum daily discharge'. This
limitation is identified as '"Daily Maximum,' in Part I of the
permit and the highest such valué recorded during the reporting
period is reported in the "Maximum" column under "Quantity”

on the DMR. o

4, Concentration Measurements

a.

C.

The "average monthly concentration," other than for fecal

coliform bacteria, is the concentration of all daily'discharges
sampled and/or measured during'a calendar month on which daily
discharges are sampled and measured divided by the number of
daily discharges sampled and/or measured during such month
(arithmetic mean of the daily concentration values). The daily
concentration value is equal to the concentration of 'a composite
sample or in the case of grab samples is the arithmetic mean
(weighted by flow value) of all the samples collected during

that calendar day. The average monthly count for fecal coliform
bacteria is the geometric mean of the counts for samples collected
during a calendar month. This limitation is identified as
"Monthly Average' or '"Daily Average" under "Other Limits" in

Part I of the permit and the average monthly concentration value
is reported under the "Average" ‘column under "Quality" on the DMR.

The "average weekly concentration,'" other than for fecal coliform
bacteria, is the concentration of all daily discharges sampled
and/or measured during a calendar week on which daily discharges
are sampled and measured divided by the number of daily discharges
sampled and/or measured during such week (arithmetic mean of the
daily concentration values). The daily concentration value is
equal to the concentration of a composite sample or in the case of
grab samples is the arithmetic mean (weighted by flow value) of
all samples collected during that calendar day.” The average
weekly count for fecal coliform bacteria is the geometric mean

of the counts for samples collected during a calendar week. This
limitation is identified as "Weekly Average" under "Other Limits"
in Part I of the permit and the average weekly concentration

value is reported under the "Maximum'" column under "Quality" on
the DMR. :

The "maximum daily concentration' is the concentration of a
pollutant discharged during a calendar day. It is identified
as "Daily Maximum' under "Other Limits" in Part I of the permit
and the highest such value recorded during the reporting period
is reported under the "Maximum" column under "Quality" om the
DMR. '

% L]
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Other Measurements

a.

The effluent flow expressed as M3/day (MGD) is the 24 hour
average flow averaged monthly. It is the arithmetic mean of .
the total daily flows recorded during the calendar month.

Where monitoring requirements for flow are specified in Part I
of the permit the flow rate values are reported in the "Average"
column under "Quantity' on the DMR.

Where monitoring requirements for pH, dissolved oxygen or fecal
coliform are specified in Part I of the permit the values are
generally reported in the '"Quality or Concentration' column on
the DMR.

Types of Samples

a.

Composite Sample - A "composite sample" is any of the following:

(1) Not less than four influent or effluent portions collected
at regular intervals over a period of 8 hours and composited
in proportion to flow.

"(2) Not less than four equal volume influent or effluent

portions collected over a period of 8 hours at intervals
proportional to the flow.

(3) An influent or effluent portion collected continuously
over a period of 24 hours at a rate proportional to the flow.

Grab Sample: A "grab sample" is a single influent or effluent
portion which is not a composite sample. The sample(s) shall be
collected at the period(s) most representative of the total
discharge.

Calculation of Means

a.

b.

Arithmetic.Mean: The arithmetic mean of any set of values is
the summation of the individual values divided by the number
of individual values.

Geometric Mean: The geometric mean of any set of values is the
Nth root of the product of the individual values where N is equal
to the number of individual values. The geometric mean is
equivalent to the antilog of the arithmetic mean of the logarithms
of the individual values. For purposes ‘of calculating the

geometric mean, values of zero (0) shall be considered to be ome (1).
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Part II

Page II-12

c. Weighted by Flow Value: Weighted by flow value means the
summation of each concentration times its respective flow
divided by the summation of the respective flows.

8. .Calendar Day

a. A calendar day is defined as the period from midnight of one
day until midnight of the next day. However, for purposes of
' this permit, any consecutive 24-hour period that reasonably
represents the calendar day may be used for sampling.
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PART!

Page I-11
PemitNo. FL0002208

B. SCHEDULE OF COMPLIANCE

1. The permittce shall echieve compliance with the effluent limitations specified for
discharges in accordence with the following schedule: .

a. All effluent limitations shall be met on effective date
or start of discharge

b. Aquatic monitoring program (Part III.F.)
(1) Implement - Continuing
(2) Annual Reports - April 30 of each year

¢c. Discharge stfucturg operation (Part I11.G.)
(1) Operational scheme - December 31, 1981
operation of Unit 2 condenser pumps

d. Thermal Plume Monitoring (Part III.I.)

(1) Study Plan - Three months prior to fuel loading of
Unit 2 N

(2) Report - 15 months after commercial operation
date of Unit 2 )

Auxiliary Cooling System Chlorine Minimization
(1) 1Implement - Start of system chlorination
(2) Status reports - Quarterly (4 reports)

(3) Final Report - 15 months after implementation

(Part III.J)

2. No later than 14 calendar days following a date identified in the above schedule of
compliance, the permittee shall submit either a report of progress or, in the case of
specific actions being required by identified dates, a written notice of compliance or
noncompliance. In the latter case, the notice shall include the cause of noncompliance,

any remedial actions taken, and the probability of meeting the next scheduled
requirement. -
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| Part IIX

Page I1I~1
Permit No. FL0002208

PART III
OTHER REQUIREMENTS

A. There shall be no discharge of polychlorinated biphenyls com-
' pounds such as those commonly used for transformer fluid.

B. The company shall notify the Regional Administfator in writing
not later than sixty (60) days prior to instituting use of any
additional biocide or chemical used in cooling systems, other
than éhlorine, which may be toxic to aquatic 1life other than
those previously reported to the Environmental Protection Agency.
Such notification shall include: .

1. name and general composition of biocide or chemical,

2. quantities to be used,

3. 'frequencies of use,

4., proposed discharge concentrations, and

5. EPA registration number, if applicable.
C. Plant stormwater which is uncontaminated by plant wastes may

be discharged without limitation or monitoring requirements.,

D. "Intake screen backwash may be discharged without limitation
or monitoring requirements.
vy i
E. All gnvironmental monitoring repofts submitted to the U. S.
Nuclear Regulatory Commission shall be submitted to EPA.

F. Permittee shall continue the approved non-ragiological aquatic
monitoring program (revised continuation of existing program)
which serve as St. Lucie 1 operational and St. Lucie. 2 pre-oper-
ational and operational. The program will continue for at least
two years after Unit 2 begins commercial operation.< After this
period the program will be evaluated by the Permittee and EPA to
assess the continued need or possible deletion and/or modifi-
cation of the program. Reports shall be submitted annually not
later than April 30 of the year following the reporting period.

G. Subsequent to the commercial operation date of Unit 2, heated
water shall be discharged from the Unit 2 multiport discharge
line when only one unit is operating. Periods of short-term,
one-unit operation shall not be subject to this requirement.
Not later than December 31, 1981, a proposed operational
scheme , including a definition of "short-term", shall be sub-
mitted for approval by the Director, Enforcement Division and
State Director to assure conformance with these requirements.
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Part III

Page III-2
Permit No. FL0002208

If an applicable standard or limitation is promulgated under
sections 301(b) (2)(C) and (D), 304(b)(2), and 307(a) (2) and
that effluent standard or limitation is more stringent than
any effluent limitation in this permit or controls a pollutant
not limited in this permit, this permit shall be promptly modi-
fied or revoked and reissued to conform to that effluent
standard or limitation.

Permittee shall implement a monitoring program to assure com-
pliance with temperature limitations provided herein and with
thermal requirements of the Florida Water Quality Standards.
Such program to include field surveys, infrared thermal imagry
overflights and/or other monitoring to assure compliance. A
study plan shall be submitted for approval not later than three
months prior to fuel loading of Unit 2 and shall be expedi-
tiously implemented on approval. A report shall be submitted
not less than 15 months after implementation.

Permittee shall conduct a chlorine minimization program for
the auxiliary cooling water system if the TRO concentration
levels at the terminum of the discharge canal during contin-
uous chlorination of the auxiliary system(s) equal or exceed
0.02 mg/L. Such study if required, shall be conducted gen-
erally in conformance with techniques and concepts published
in Appendix A, FR 68354, October 14, 1980, to the extent im-
plementable on the auxiliary cooling system at the St. Lucie
Plant. Implementation of the plan, if required, shall be no
later than 30 days after the Permittee becomes aware that ‘the
concentration level of TRO equalsor exceeds 0.02 mg/L. Brief
status reports shall*be submitted quarterly with the first
report due at the end of the third full month following im-
plementation of the study. A final report shall be submitted
not less than the end of the fifteenth full month of the im-
plementation. |
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Part TIII
Page III-3
Permit No. FL0002208

Copies of reports submitted in accordance with Part III.F.
shall be forwarded by the permittee as follows:

Number of Copies Addressee

2 Director , Enforcement Division, EPA(Atlanta)

1 Chief , Ecology Branch , EPA(Athens) ;

2 Florida Dept. of Environmental Regulation I
(Tallahassee) |

2 Assistant Director for Environmental Technology
USNRC (Washington)

2 Regional Director, Fish and Wildlife Service
(Atlanta) "

2 Regional Director , National Marine Fisheries

Service (St. Petersburg)

Additionally, two coples of all plans and reports submitted in
accordance with Parts III. G, I and J shall be submitted

to FLDER (Tallahassee) and USEPA (Atlanta) and one copy to

EPA (Athens).

The State of Florida Department of Environmental Regulation
has certified the discharge(s) covered by this permit with
conditions (Attachment B). Section 401 of the Act requires ¢
that conditions of certification shall become a condition

of the permit. The monitoring and sampling shall be as
indicated for those parameters included in the cexrtification.
Any effluent limits, and any additional requirements, ‘Spec-
ified in the attached state certification which are more
stringent supersede any less stringent effluent limits pro-
vided herein. During any time period which the more strin-
gent state certification effluent limits are stayed or in-
operable, the effluent limits provided herein shall be in
effect and fully enforceable. (Note: Certification will

be attached prior to permit issuance).
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ATTACHMENT A

NPDES No. FL0002208
ST, LUCIE PLANT
WASTEWATER FLOW DIAGRAM
UNIT $1 ~
STp 006 X
UNIT #2
DEWATERING 005 INTAKE
WASTES > CANAL
NEUTRALIZATION
BASIN 002 )
€€
FLOOR -
DRAINS
- EVAPORATION/
CONSTRUCTION PERCOLATION
AREA RUNOFF PONDS UNIT UNIT
- . 1 #2
i
UNIT #2
* STP T 1T
.
METAL
CLEANING
WASTES 00§3H
DISCHARGE
RADWASTE UNIT #1 004 'CANAL
STEAM
GENERATOR CLEAN-UP 007 .
SYSTEM BLOWDOWN >
UNIT $2 UNIT #1
MULTIPORT PIPE
DIF%%%ER Y DIFFUSER
¥ arranrtic 001
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PERMIT RATIONALE 3
ST. LUCIE NUCLEAR POWER PLANT
UNITS 1 and 2
FLORIDA POWER AND LIGHT COMPANY
October 22, 1981

1. Applicable Regulations

A.

The proposed conditions provide for compliance with
(1) Effluent Guidelines and Standards..for the steam
electric power generating point source category

(40 CFR 423) as promulgated on October 8, 1974 (39
Federal Register 36186),. and with proposed guide-
Tines revisions published on October EE, 1980 (45"
FR 68328), for plant chemical wastes; and (2) a
Tentative determination under Section 316(b) of the
Clean Water Act for the plant cooling water intake;
as well as,

Provisions of the Florida Water Quality Standards
(Chapters 17-3 and 17-4 Florida Administrative Code).
The receiving waters have been classified by the
State of Florida as Class III -.Recreation - Pro-
pagation and Management of Fish and Wildlife - Sur-
face waters.

11. Effluent Limitations

A.

Outfall Serial Numbers (OSN) 001 and 008 - Once
through condenser cooling water and auxiliary
cooling water:

1. Temperature: Discharge temperature of 45°¢(113°F),

except under specific abnormaa opergting condi-
tions when limitation 15047.20C(117 F) ang
temperature rise of 16.7 C(30°F) and 17.8°C
(32°F), respectively. Limitations are as re- .
quested by the applicant and are supported by bio-
logical sampling data. . ‘

2. Total residual oxidants (includes total residual
chlorine):

a. An instantaneous maximum limitation of 0.1 mg/1l

due to condenser chlorination for a maximum
period of two hours per day per unit. Limi-
tation is based on Water Quality Standards
requirements which are more stringent "than
effluent guidelines. Florida Standards
(17-4.244?4)) precliude a maximum poliutant
concentration within a mixing zone which
exceeds the amount lethal to 50 percent of

_the test organisms in 96 hours (96-hr LC50)
for a species significant to. the indigenous
aquatic community. The 96-hr LC50 value
for Blue Crabs of 0.10 mg/1  has been used
to establish the effluent limit.
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b. An instantaneous maximum limitation of
0.03 mg/1 due to continuous chlorination
of auxiliary cooling systems has been
included as a best professional judgement.
A minimization study is required if TRO
levels from this source exceed 0.02 mg/1
-at the terminus of the discharge canal.

c. Requirements of the October 8, 1974, promul-
ated and October 14, 1980, proposed regula-
%ions and a reopener provision have been
included also.

. OSN 002 - Low volume wastes: Limitations are as

required by promulgated and proposed 423.12(b)(3).
Quantity limitations are computed using a waste
flow of 0.72 MGD, based on historical records

from Unit 1.

OSN 003 - Metal cleaning wastes: Limitations are
as required by promulgated 423.12(b)(5) and pro-
osed 423.13(g), except that a best professional
guagement limitation for phosphorus of 1.0 mg/1
has been included.

OSN 004 - Radwaste: Limitations are as required

by promulgated and proposed 423.12(b)(3) for low
volume wastes using a flow of 0,07 MGD, based on

. historical records for Unit 1. NOTE: The radio-

active component of this discharge is regulated
by the U. S. Nuclear Regulatory Commission and
is not subject to NPDES permitting requirements.
Comments relative to the radioactive component
of this discharge should be directed to NRC and
may not be considered by EPA in its permitting
decisions. g

OSN 005 - Dewatering Wastes from Unit 2 Con-
struction: Concentration limitations on total
suspended solids are included based on best pro-
fessional judgement and historical records.

Due to the highly variable nature of this waste

. flow, quantity limitations are not provided.

OSN 006 - Sewage treatment plant discharge:
Limitations are generally based on secondary
treatment requirements (40 CFR 102) for do-
mestic waste. However, the one-day maximum,
limitations of 60 mg/1 each for total sus-
pended solids and biochemical oxygen demand:
(BOD) proposed is extrapolated from the seven-
day average limitation of 45 mg/1 presented
in the regulations. This extrapolation was
made to conform with the proposed monitoring
frequency.
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"G. OSN 007 - Steam cleanup system blowdown: ‘Limi-
tations are based on promulgated 40 CFR 423.12(b)(s).
Quantity limitations are not included due to the
infrequent nature (normally recycled) and vari-
able flow of the waste stream.

H. Quantity Limitations: Quantity limitations are
calculated as follows: )

Quantity (1bs/day)=8.345 x Flow (MGD) x Allowed Concentration (mg

where: 8.345 is the appropriate conversion factor,
flows are based on historical data from Unit 1 and
information provided by the applicant, and con-
centrations (mg/1) are as provided in applicable

L)

subsections of 40 CFR 423. . ‘

I. Proposed Permit Period: Five years. The
NPDES permit requires compliance with the
most stringent requirements of either the pro-
mulgated (October 8, 1974) or proposed (cho-
ber 14, 1980) regulations (40 EFR 423,12, etc.).
Data on priority pollutants has been submitted
from Unit 1. Samples can not be collected from
Unit 2 waste sources since the Unit is not yet
in operation. Evaluation of data submitted by
the applicant for Unit 1 and expected effluent
quality from Unit 2, have led the permit writer
to the tentative conclusion that additional
treatment for priority pollutants is not likely
for any pollutants and that a full five-year
permit should be issued. However, to assure
that this judgement is correct, a reopener
clause is included in the permit (Part III.H.)
in the event that more stringent requirements
are ultimately promulgated by EPA.




ST. LUCI% NUCLEAR PLANT
316(b) Finding for Best Technology Available

' Section 316(b) of P.L. 95-217 requires that the location,
v design, construction and capacity of cooling water intake structures
reflect the best technology available (BTA) for minimizing adverse
_environmental impacts. Decisions relating to BTA are to be made
on a case-by-case basis using such factors as size and type of
water body and relative magnitude of flow withdrawn for cooling
(40CFR, Pt. 402). Through deliberations between Florida Power
and Light Company (FPL) and several government agencies, BTA was
determined for the St. Lucie Nuclear Plant intake system prior to

plant fperation.

FINDINGS

The 2-unit 1612 net MW St. Lucie Nuclea} Plant is locatgd on
a 1l130-acre site of Hutchinson Island, Florida approximately mid-
way between Ft. Pierce and St. Lucie inlets. The nuclear plant
is bound on the west hy the Indian River and on the east by the

Atlantic Ocean.

The condenser cooling water is provided by a once-through

circulating water system which consists of intake and discharge '
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~ pipes in the ocean linked by canals to the nucleér plant. The
ocegn intake for Units 1 and 2 is located 1200 ft from the Atlantic
shoreline in a high energy/low impact area chargéterized by water
turbulence and shifting sand or sand-shell substrate with a lack

of bottom cover or outcfoppings. The unstable gﬁbstrate precludes
the establishment of macrophytes or attached behthic communities.
Froy the ocean intake point, water is drawn th;pugh 2 buried p?pe-
lines (I.D. — 12.0 £t) at 10 fps to the intake canal. This 300~
ft wide canal begins 450 ft west of the shorel;ne where it funnels
the cobling water some 500 ft to the nuclear élaﬁt intake structures
(bars Apd screens). Pumps at.the nuclear plant provide a design
flow of 2290 cfs (5.62 x 166 m3/day) for condenser cooling through
the nuclear plant. Approach velocities to each of 8 traveling
screens are less than 1.0 fps. Traveling screen washings are
sluiced to a trash pit where organisms and trash are collected

for disposal.

The top of the ocean intakes (Figure 1) are situated approxi-
mately 8 ft below the water surface at mean low water. A vertical
section to prevent sanding and bottom organismlmigration and a
velocity cap to minimize fish entrapment were installed for each
pipe. Presently, with one unit operating, horizahtal intake

n

velocities are 0.5 fps; with both units, velocities will increase
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to approximately 1.0 fps. The design of the ocean intake is

similar to that employed by Southern California Edison Eompany

at their El Segundo fossil fuel plant. At El Segundo, 272 tons
of fish were entrapped during the first year of operation when

né velocity cap was used and the flow vectors entering the in-
take were vertically downward. After installation of a velocity
cap‘with maximum design flows of 3.5 fps, only 15 tons of fish
were entrapped in the following year (94.5% reduction) (USAEC,
1974). Velocity caps are designed to provide flow rate in a hori-
zontal radial direction because fish are familiar with horizontal
velocities, and they usually will tend to swim against a current
even when their net movement is ‘downstream. Vertical velocities,
however, are not commonly found in nature, and a detection response

mechanism does not seem to exist for them in fishes (USAEC, 1974).

The Florida Department of Natural Resou;ces' Miami Research
Laboratory in conjunction with FPL conducted preoperational base-
line environmental studies of the marine environment adjacent to
the St. Lucie Nuclear Plant from September 1971 to July 1974.
iIn 1975, Applied Biology, Inc. continued the monitoring through
1986. Unit 1 was placed on-line in 1976. The nuclear plant was
Base loaded throughout 1977, 1978, 1979 and 1980. Monitoring
information pertaining to entrapment of fishes and invertebrates

over the years shows that:
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o The primary commercial fishes in St. Lucie and Martin

Counties are Spanish Mackerel, King Mackerel, and Blue-
fish. 7During the past 5 years, only 5 Spanish Mackerel,
10 king Mackerel and-24 Bluefish have been collected in
the intake canal by gill netting designed to determine
accuTulations of fishes and shellfishes in the canal.

o Thé greatest yearly canal c§£ch over the‘past 5 years was

| 1501_§ish in 1980. Total estiméted fish bioTass lost to
the A%lantic Ocean that year was 68{8 kg or about 0.2% of
the St. Lucie and'Martin County commercial catches. A
total of 121 shellfish weighing 42.5 kg was also collected

‘during the same period.

o Five species of marine ﬁurtles*are founq along Hutchinson
1Island. The most common is the Atlantic loggerhead turtle
followed by the green turtle, leatheébacﬁ turtle, hawksbill
turtle, and the Atlantic Ridley turtle. The leatherback
turtle and the Florida population of gree; turtles are
claggified as endangered species by the Federal Government

[CFR 41 (208):47180~47198; CFR 43:32,808], and all marine

turtles are protected by Florida Statute 307.12; 1974.




[

‘c Total sea turtle entrapméht in the St. Lucie intake canal

over a 6-year per&od amounté& té 572 loégerheads, 51 greens,
‘6 leatherbacks, 1 hawkébill, and 1 Atfﬁntic Ridley. Annual

entrapment of all 5 species has ranged from 0 to 173.

€ ¢

o] Icﬁthyoplankton was generally abundant dufing the spring

and summer of each year. The most common larval fishes

were herrings and anchovieé. ‘Eggs and larvae collecéed
averagéd from 0.13 to S.SO/m3 as comp;red fo the baseline
sampling of 6.23/m3. These concentrations are substantially
1ower,than concentratigns found in a more prodﬁctive area,
the upper Indiaﬁ River, where mean déhsitiesmof eggs and
larvae were 132.83/m3 (Applied Biology, Inc. and Ray L.

Lyerly and Associates, 1980).

o.Average egg and larval populations in the intake canal

(0.8R9 eggs/m3 and 0.080 larvae/m3) were lower than average

populations found offshore.

&

o To put the 1mpact of entrainment into perspectlve, an

offshore boundary was ‘determined for the reglon from which

ichthyoplankton is potentially withdrawn by the nuclear

C-39




plant. The distance between the designated offshore boundary

e

and the shoreline is Qsop‘m and the average depth is 9.2
m for a’calculated cross-sectional area of 32,200 m2.
The peféentage loss estimates from 1976 through 1980 for ” 1
?;sh eggs ranged frog 0.13 to 0.50 and for'fish larvae,

losses ranged. from 0.01% to 0.18%.

.Ecdlogy Branch staff has been assessing power plant impacts
over the past decade. There is nothing in the monitoring }nfpr;
mqt%on reviewed‘thaF, in our opinion, warrants a detailed 316(b)
study nor the continued monitoring of the ihtakekfor fish?s angd
invertebrates. The design, capacity andﬂlocatioh of the ocean in-
take strucﬁhre of the St. Lucie Nuclear Plant reflects, in our

opinion, BTA for minimizing adverse impacts upon these organisms.

In view of‘the declining world populations of marine turtles,
the Hutchinson Island turtle rookery is of special importance in
maintaining marine turtle populations. Because of the nuclear
plant's location on Hutchinson Island and the protected status

of sea turtles, it is our opinion that continued monitoring of

turtle entrapment is necessary to fully evaluate intake location,

design and capacity.
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TWIN TOWERS OFFICE BUILDING
2600 BLAIR STONE ROAD
TALLAHASSEE, FLORIDA 32301

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

September 28, 1981

¥

Mr. Darrell G. Eisenhut, Director
Division of Licensing

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Re: St. Lucie Unit 2
Docket No. 50-389

‘Dean Mr. Eisenhut:

The Department of Environmental Regulation (DER) has reviewed the

~ Environmental Report for the Operational License for Florida Power &

Light Company (FPL) St. Lucie Plant Unit 2. The changes in plant design
that have occurred since the construction license was granted requires
that the state license'be modified. . :

Review of the modified multiport diffuser indicated that a mixing
zone must be designated for the thermal discharge pursuant to Section
17-3.05, Florida Administrative Code in order that the discharge be in
comp11ance with the State water quality criteria. The DER proposes to
designate a thermal mixing zone of 10.7 acre feet. Special Condition II
A.2 will be changed to read. .

2. Thermal Mixing Zone

The heated water discharged from the multiport dif-'
fuser shall not exceed 17°F above ambient outside of a
thermal mixing zone of 10.7 acre-feet. The mixing zone
shall be bounded by an area 1385.5 feet long extending
seaward from the most lTandward discharge port, :21.0 feet
to either side of the discharge pipe axis and 8.0 feet
in height above the bottom of the discharge ports.

After consultation with the Environmental Protection Agency the DER
will be modifying other conditions of certification dealing with effluent
Timitations, monitoring and sewage treatment as illustrated below.
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Mr. Eisenhut
Page Two
September 28, 1981

Condition II. B. should be modified to the following:

11.B. Chemical

Liquid wastes discharges shall not

contain concen-

trations of poliutants at-the-peant-ef—d*seharge-whieh

may-be-measured-in-the-diseharge-eanat i
following Timitations:

1. Chlorine (Free Available

Chlorine): at condenser discharge
at end OT d1scnarge canal

¥

2. 011 and Grease:

3. Polychlorinated biphenyls or
other polycyclic Halogenated
compounds :-

n excess of the

0.2 mg/1 average)s pp

0.5 mg/1 maximum ’
0.1 mg/1 maximum

15 mg/1 Daily average

from low volume waste,
pre-operational metal

cleaning wastes, and
radwaste discharges

None

4r~-~GOPPEY-mmmmmem e e e cnm e cn .- 20-ppb

8- 4. Boron:
6+---CyelohexylamiRestammmmccmmnn e n e

7. TSS:

4 mg/1 (net)
0:-5-mgtd

30 mg/1 Daily average

f

100 mg/1 Daily Maximum

at the discharge from

the low volume wastes,

metal cleaning wastes

and radwaste discharges

Condition III.A.1. should be modified as

1. Chemical - the following parameters shal

.f0119ws:

1 be ﬁon1tored iR

the- *ntake-andfee-dasehavge and reported to: the Department

quarter1y
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Mr. Eisenhut
Page Three
September 28, 1981

Parameter Sampling Type of " Frequency
Location Sample 0f Sampling

Flow . ** Intake Pump Logs hourly
Temperature - ** Intake/POD -- _— hourly
PH--=ccmmmmmmee e L e L L DL Qrab-emcmcecnncannas weekty

DS - m i mmmmmmmemme DT e S— S— menthly

TSS Neutralization Composite weekly

v Basin '
0i1 and Grease PeB 8-heur-Gempesite veekly
Neutralization Grab
Basin

Dis50lved-0KygeR-~E-RED~mmmmnnmecam————- Brabmmmmmem e weekly

Free and-fetal  *-P@B Multiple Grabs weekly during
Chlorine Residual Condenser Qutlet chlorination
Total Chlorine * POD Multiple Grabs weekly during

Residual | . chlorination
Boron * POD Grab . when batch dis-
' ‘ ‘ Charges are re-
quired ***

" GOppeP--=~m—menc- L e e CE LT L R menthiy

* May be monitored in discharge canal at the location specified in
ITI.A.2.b.
** May be monitored in intake canal (Plant Intake Structure)
***  From the refueling water storage tank and nonaerated waste hold
up tanks (4). '

II1.A.2. Thermal - The monitoring of the thermal discharge
shall be accomplished by-supplementing-the-pregram-re-
quired-by-the-NPBES-Permit-Nor-~--FL0002208-for-Hnit-Nox-
4-by-adding-twe-reeepding-thevmegvaphs as follows:
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Mr. Eisenhut
Page Four
September 28, 1981

a. ) At the surface of the water at-a-point-ef-marimum-sur
face-temperature-ef-a the discharge from Unit No. 2
the temperature shall be monitored twice annually in
August and September by boat or by thermal image photo-

graphy.

Condition III.B. should be. mod1f1ed to ref]ect the new biological
monitoring program.

Condition VIII. should be ﬁodified as follows:

Delete existing 1anguage and replace with: Sanitary wastes
shall be collected and treated in accordance with Chapter 17-6, FAC,
“and DER permits D056-34536 and DC56-37127 or as maybe subsequent]y

reissued or modified.

With these changes the Department‘of Env1ronmenta1 Regulation has
no objection-to. the issuance of an Operational License to St. Lucie No. 2.

Sincerely,

illcu~m4,e/t5;7 S. (Egleeﬂﬂpgf

‘Hamilton S. Oven, Jr., P.E.
Administrator
Power Plant Siting Section

HSOjr:my

cc: Charles Kaplan, EPA
- Robert Samworth, NRC
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