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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.

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.

3.

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.

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
80K 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)'nd environmental
(ER-OL)~ 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.

e.

No adverse impacts on the terrestrial environment of the project area
will occur due to St. Lucie 2 operation. (Sec. 5.5)

Heated water will slightly increase the water tempe'rature 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 adversely 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 operation of
St. Lucie 2 indicates that no significant 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)

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 availabl'e
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:

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'h'all provide written notification
to, and obtain prior written approval from, the Director of the Office
of Nuclear Reactor Regulation. t

b. 'he 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 problem and a proposed
course of action to alleviate it.
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References for Summar and Conclusions

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

2. Florida Power and Light Company, St. Lucie Plant, Unit No. 2, Environmental
Report, Operating License Stage, Docket No. 50-389, 1980.
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FOREMORD

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 l974 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
rhsumhs 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, NM, Mashington, 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,
Mashington, 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 Resume

The proposed action is the issuance of an operating license to the Florida Power
and Light Company (FP8L 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 Histor

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 80X 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 licensing 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 IY 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.

St. Lucie 2 DES 1"2



Table 1.1

LICENSES PERMITS AND OTHER APPROVALS RE UIRED FOR ST LUCIE 2

~Aenc Authorit Re uired ~Im act Status or Authorit Status

U.S. Nuclear Regulatory
Commission

Limited work authorization Air, Land, Water 68 Stat. 919; 10 CFR 50 LWA received - 3/75

Construction permit

Operating License

Special Nuclear Hat'

Source Nuclear Mat'1
License

By-product Nuclear
Hat' License

Air, Land, Water 68 Stat. 919; 10CFR50

Air, Land, Water 68 Stat. 919; 10CFR50

Air, Land, Water 68 Stat. 919; 10CFR70

Air, Land, Water 68 Stat. 919; 10CFR40

Air, Land, Water 68 Stat. 919; 10CFR30

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

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 8 Mildlife
Service

National 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

Mater

Water

Water

Mater

Land

Land

Water

P L 92-500 Section 402

P L 92-500 Section 401

River and Harbors Act
Section 10 33CFR209

80 Stat. 932; 14CFR77

Historic Preservation
Act of 1966

Archeological Conserva-
tion Act of 1974

Endangered Species Act
of 1973

Application submitted - 4/81.
Draft NPDES Permit included
in this document as Appendix C.

The final NPDES Permit will be
submitted by EPA to <he 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



Table 1.1 (continued)

LICENSES PERMITS AND OTHER APPROVALS. RE UIRED FOR ST LUCIE 2

~Aenc

Florida Dept of
Natural Resources

Florida State
Planning Board

Authorit Re uired

Beaches and Shores

Biological Survey

Certification of Site
Suitability

~lm act

Land

Mater

Mater,
Land, Air

Status or Authorit

Chapter 161 Florida
Statutes

Chapter 253 Florida
Statutes

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

Status

Not required

Not required

Certification obtained 5/76,
modified - 4/80. FP8L filed
a petition for amendment on
September 1, 1981.

State of Florida
Trustees of the
Internal Improve-
ment Fund

Construction of Discharge Water
Line

Chapter 253 Florida
Statues

Permit applied for 8/79

Florida Dept of
Environmental
Regulation

Federal Aviation
Agency

Variance from State
Mater equality 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-
lution Control Device

Air Navigation Approval

Mater

Mater

Land, Mater

Air

Ch 17-3, Florida Admin-
istrative Code

P L 92-500 Sect.,401

Power Plant Siting Act
of 1972

80 Stat. 932; 14CFR77

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, Table 12.0-1



2 PURPOSE OF AND NEED FOR ACTION

2. 1 Resume

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
FP8L service area of about 11. 4X a year from 1973 to 1980. However, the actual
growth rate from 1973 to 1980 was only about 4.9X a year. This decline in the
expected growth rate of electricity demand is not unique to the FP8L 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 FP8 L System. The conclusions drawn from this review will be factored
into the staff's decision regarding the issuance of an operating license to
St. 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
construction have already been incurred, the only economic factors that are
relevant for consideration now are fuel costs and operation and maintenance
(08M) 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 FP8L system is currently heavily dependent on fossil fuels for generating
electricity for its customers. In 1979 and 1980, slightly more than 50X of
FP8 L's electrical energy was generated by oil. Other major energy sources relied
upon by FP&L in 1979 and 1980 include nuclear ( 25K), natural gas ( 20K), and
outside purchases ( 5X). ~ The system's dependence on oil is even more pronounced
when viewed=in the context of FP8L's system capacity. For example, in 1980
slightly more than 60%%uo of FP8L's capacity was oil fired and although significant
additions to capacity are planned throughout the 1980's, FP8 L's 1989 system
capacity will still be about 50K oil fired.~ Because of FP8L'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.

St. Lucie 2 DES 2-1



St. Lucie 2 is an 802 NWe (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 kMh. 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. FP8L also estimates an average plant
heat rate for its oil-fired capacity of 10,000 BTU per kMh and 8 percent per
year escalation on the price of oil. 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 million during the proposed initial year of
full,'operation of St. Lucie 2 (1984).~

The staff has evaluated the replacement energy cost of St. Lucie 2 and concludes
that substantial 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 mi11s/kwh the dollar
savings should be about $ 50 million less than that esti'mated 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 50X to 55K, the applicant's estimate would
be reduced by about 25K to 30%%uo. 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
OM 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 PMR unit (such as St.'ucie 2) the decommissioning cost is estimated to
range from $ 21 million to $43 million (in 1978 dollars).4

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 FP8L's marginal energy source would continue to be
oil. 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 Diversit of Su l

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
limits 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 oil. s 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 Reliabilit of Anal sis

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

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
(NWe)

Reserve margin

Peak load
(~Me)

With
St. Lucie 2

Without . Mith
St. Lucie 2 St, Lucie 2

Without
St. Lucie 2

1983 10,715

1984 11,105

1985 11,495

1986 11,885

1987 12,275

1988 12,670

13294

13294

13994

13994

14994

14994

.12547

12547

13247

13247

14247

14247

24. 1

19. 7

21. 7

17. 7

22. 2

18. 3

17. 1

13. 0

15. 2

11. 5

16. 1

12. 4

~Assumes St. Lucie 2 is available for operation by the summer of 1983.
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.7 This standard is consistent with the 15- to 25-percent
reserve margin guideline of the Federal Energy Regulatory Commisssion. 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 reser've
margins will be inadequate.

The staff concurs with FP&L's finding that St. Lucie 2 will probably be needed
to maintain minimum-reliability levels. A state-level econometric forecastin~
model has been developed for NRC by the Oak Ridge National Laboratory (ORNL).
This model suggests that the growth in kMh 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
noted that this cost represents less than 25 percent of the projected production-
cost savings resulting from St. Lucie 2 oper ation for a single year.
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3 ALTERNATIVES TO THE PROPOSED ACTION

3. 1 Resume

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 alternativ'es, 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

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 evaluated, and
-operation of St. Lucie-2 has been determined to be the preferred alternative.

r
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4 AFFECTED ENVIRONMENT

4. 1 Resume

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 Facilit Descri tion

4.2.1 External A earance Plant La out 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 line for St. Lucie 2. ~ 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 9.6E/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 ms/sec (520,000 gpm), an increase from
27. 1 m3/sec (430,000 gpm) at the FES-CP review.

4.2. ~22 2

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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Figure 4.1 General Plant Layout
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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 ms '(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 ms (500,000 gal).~

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
in the flow of approximately 15,000 ms (4xlOe 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 I'll h S t
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, wi 11 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. Thelast 432 m (1416 ft) of the buried pipeline will be the diffuser section (See
Figure 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 the 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
lined with an anti-fouling compound called bis-(n-tributyllin) oxide (TBTO) in
a neoprene r ubber base. This lining is 1.3 cm (0.5 inch) thick with a 5X concen-
tration of TBTO. The anti-fouling property of this system is due to the con-
tinuous slow release of TBTO from the rubber. 'stimatess of continuous release
rates based on the total surface area of TBTO impregnate'd rubber. The release
rate ranges from an initial rate of 0.24 lbs/day to an ultimate rate of 0. 11 lbs/
day. At a discharge flow rate of 32.5 ms/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.

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 33m'/sec (1160 cfs)
corresponding to the rated circulating plus intake cooling water flow of each
unit.

4.2.5 Radioactive Waste Treatment S stem NPDES 004~

10 CFR 50.34a requires an applicant for a license to operate a nuclear power
reactor to include a description of the design of equipment to be installed
for keeping 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 unrestricted areas be kept as
low as is reasonably achievable.

To meet the requirements of 10 CFR 50.34a, the applicant has provided final
designs of radwaste systems and effluent control measures for keeping levels
of radioactive materials in effluents to unr'estricted 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. Th'e staff, however, elected
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 conformance
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'raft 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 liquid and gaseous effluents produced during normal opera-
tion, including anticipated operational occurrences.

The staff's detailed evaluation of the liquid and gaseous radwaste systems and
the capability of these systems to meet the requirements of Appendix I will be
presented in Chapter ll 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'nd 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.

I

4.2.6 Coolin Water Dischar e (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 Mater System (CMS) which cools the condensers is designed for
a calculated maximum heat rejection rate of 6.51 x 10'~ 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 ms/sec

'490,600gpm).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 ms/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 pumpfailure. 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 ms/sec (29,000 gpm), principally to cool equipment, and has
an averag'e,temperature rise of about 10.6'C (19 F). When combined with thefull water flow of St. Lucie I the total heat rejection rate is about
6.8 x 10 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 Mater 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,
FP8 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 Maste Dischar e S stems NPDES 001 002 003 005 006
007 and 008

Since the FES-CP review, some changes have been made in plans for usage of chemi-
cals. FP8L 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.
Mastes 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/R as an instantaneous maximum value (outfall serial numbers 001
and 008). FP8 L has applied to EPA for authorization to chlorinate the auxiliary

'oolingwater 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 (demine'ralizer 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 discharged
(NPDES 005) to the intake or discharge canals or the evaporation/ percolation
ponds.

Condensers are tubed with titanium, a highly corrosion-re'sistant 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/l.s
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FP8L 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.

'dditionsof hydrazine, cyclohexylamine, and phosphates for corrosion control
wi 11 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 low concentration. Potassium chromate will be used in com-
pletely closed cooling systems. Only leakage 'from these closed systems will
be directed to the evaporation/per'colation ponds. The ER-OL includes additional
data on planned chemical usage'and on chemical and biocide waste discharges. '.

No point source discharge to waters of the United States wi 11 occur from the
evaporation/percolation ponds.

4.2.8 Power Transmission S stem

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

4.3 Pro 'ect Related Environmental Descri tions=

4.3. 1 Communit Characteristics

'The general socioeconomic characteristics'f 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 limit '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.

Mith 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.
8ecause 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
restrictions, allows up to 18 units/a but has primarily 5 and ll unit/a density
zones.9
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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.~~

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.~~

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. FP8 L now estimates the 1981
population of that area to be 10,336.~~ 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 list 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'rowing at a rate greater than anticipated 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 population 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)

On Hutchinson Island:

Sand Dollar
Vi1 1 as

Ocean Towers

Island Village

Sheraton Condo
(Formerly Sheraton
Motel)

Oceana

Mainland:

Gol f Village

Midport

Location by
Annular Sector

SE 1-2
SSE 1-2

SSE 4-5

SSE 4-5

SSE 4-5

SSE 4-5

SW 3-4
4-5

SSW 4-5
SW 4-5

Total Number
of Units

203

158

32

84

286

617

375

Completion
Date

1981

1981

1981

1978

1981

1980

1981

Source: ER-OL, Response to NRC question 310.8.
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TABLE 4. 2

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

On Hutchinson Island:

Sand Dollar
Villas

Island Dunes

Island Village

Islandia

Location by
Annular Sector

SE 1-2 and
SSE 1-2

SSE 3-4

SSE 4"5

SSE 4"5

Total Number
of Units

162
144

108,
540

102

388
184

Completion
Date

1983
1986

1982
1987
or

1988

1982

1983
1986

Mainland:

Saddle Club

The Grove

Savannah Club

Midport (Part of
Port St. Lucie)

WNW 4-5
NW 4-5

SW 2-3
SM 3-4
SM 4-5
WSW 2-3
WSW 3-4
WSW 4-5

SSM 3-4

SSW 4-5
SW 3-4
SW 4-5

700 (Note:
only 413 units
are estimated
to be in the
five mile
area. )

576

2560

426

380
976

1985

Before
1990

Before
1990

End of
1981
1983
1990

Source: ER-OL, Response to NRC question 310.8

St. Lucie 2 DES 4"12



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 8X 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. 1X, to project for 1985 to 2030.
The statf feels that a projected growth rate based upon more, than one year' ..
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
5X growth rate.~s

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 the year 2030.The 48 km (30 mi) totals are 54,680 and 196,758 for the same
years.~s

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 ~W

The FES-CP review was based on about two years of water quality studies in the
immediate site vicinity. FP8L 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 local
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 90'.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 H drolo

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 /he site lies Big Mud Creek, an
inlet off'he 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'rough 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'he 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. '

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 H drolo

Underlying the one to two meters (3 to 6 ft) of surface organic material on
Hutchinson Island is the Anastasia Formation. The'nastasia 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 si its which form an aquiclude for the underlying Floridian artesian aquifer.
The Floridian aquifer, which lies about 210 m below the land surface in St. Lucie
'County, 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
is unknown; however, artesian wells up to about 370 m in depth have been drilled
in St. Lucie County.

The groundwater table at the site occurs near or at the natural ground surface
and reflects tidal variations near the Atlantic shore. Field and laboratory
tests show the permeability of the near surface material to be between 10-~ to
10-s cm/s.

4.3.5 Water Use

There are "no potable water intakes in surface water bodies that potentially
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 Meteorolo and Air ualit
1

The discussion of the general climatology of the site and vicinity contained
in the FES-CP remains unchanged. Climatological'tatistics 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 Center'ndicates 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 higher,
frequency of tornado 'occurrences, the applicant 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 tropical
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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 likely 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 southeasterly, with
winds from the east-southeast, southeast, and south-southeast occurring between
25K 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 0.5X 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 (Pasqui 11 type "F") and extremely stable (Pasquill
type "G") conditions occur relatively infrequently,:totalling only about 5X
for the period 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
abo'ut 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 level. 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 Terrestrial Ecolo

4.3.7. 1 General

The only change occurring since the FES-CP is the elimination of approximately
three acres of. vegetation, primarily 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 pipeline which will form part of the St. Lucie 2 once-through cooling
system. While this construction involves excavating through the dune appro-
priate 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 - stabi,lizing species. There-
fore, this activity will have limited effect for a short period of time on the
terrestrial ecology of the site.
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4. 3. 7. 2 Prime A ricultural Land
I

There is no prime or unique agricultural land onsite.

4.3.8 Jag'Ã 1 Z

4.3.8.1 Indian River and Bi 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 A1A the creek was dredged to a depth of approximately minus 14 m

(45 ft) MLW.~ ~,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.

I

Gilmore~'rovided 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 50K of all species of fish were captured from
Big Mud Creek, one of the seven stations. About 46/o 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
Gilmore probably was due to the scarcity of other sea grass beds in Big Mud
Creek since the dredging of the waterbody during station construction.
Chlorophyll, phytoplankton, and zooplankton sampling indicated that this
sampling station was not exceptionally productive even though there was a great
abundance of planktivorous fishes. Gi lmore'urmises 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.

Poolt 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. In 1980 offshore sampling was conducted
for aquatic macrophytes, zooplankton, phytoplankton, macroinvertebrates, fish,
and shellfish.

4.3.8.2. 1 Benthic Macro h tes

The occurrence of benthic macrophytes in the vicinity of the Plant is limited
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 alg'ae 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.

~88 1 k

Seasonal variation of phytoplankton density and chlorophyll e 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 n at the control station may indicate
that a nearshore influence rather than plant operation may be responsible for
the higher phytoplankton standing crop.

.8.2. ~21 k

Peak zooplankton densities occurred generally during the summer months, with
variable winter and spring production periods. Densities between stations 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 discharge 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 composition 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 experienced
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. All
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 shellfish 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 (~65X 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 Endan ered S ecies

Five species of marine turtles, Federally listed as threatened or endangered
are known to be at the site (see Section 5.7). All 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.~s Censusing marine turtle nesting
on the beaches of Hutchinson Island was conducted in 1971, 1973 ., 1975, 1977,
and 1979

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.P7

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.~7. 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-OL~9 confirms that the Brown pelican (Pelecanus occidentalis) is a common

p id dth 8 Id g1

(hler

ally seen during the fali, winter and spnng on Hutch>neon 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 Island.
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The ER-OL stage also lists the Pergrine falcon (Pa)co ~ere rinus) as an occasional
visitor during fall, winter and spring.

The Florida Game and Fresh Mater Fish Commission lists both the Brown pelican
and Bald eagle as threatened and list the Peregrine falcon, as endangered. In
addition, they list the Wood Stork (~M cteria americana) as endangered and the
following species as "species of spec)al concern:

Little blue heron, (Florida caerulea)
Snowy egret (E retta thula}
Reddish egret O>chromanassa rufescens)
Louisiana heron ~H dranassa tn color)

s j

All five species have been observed on Hutchinson Island ,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.

4.3. 10- Historical and Archeolo ical 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 CONSE UENCES AND MITIGATING ACTIONS

5. 1 Resume

. 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 with the
Environmental Protection Plan (EPP) to be issued as a part of the Operating
License by the NRC. The EPP will requi. e 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 Mater Act; and (4) report unusual or important
environmental events.

5. 2 Land-Use Im acts

Section 5. 1 of the FES-CP explains that these impacts occurred with the instal-
lation and operation of St. Lucie l. There are no"significant land-use impacts
associated with the operation of St. Lucie 2.

5.3 Mater Use and H drolo ical Im acts

5.3. 1 Surface Water
Use'he'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 10 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 whichit 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 Mater 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'e 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 Nunicipal 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.

1

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 operation or any
discharge of effluents into the groundwater

environment.'.3.3

Flood lain As ects of the Site

Oevelopment 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.

'1

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 Indian River.
The 37 km (23 mi) long island is bounded to the north by)Fort Pierce Inlet and
to the south by St. Lucie Inlet. On the Atlantic side of the island'he beach
front is backed by a barrier dune which extends between the two inlets. The
preconstruction elevation of the site area varied between elevation 0.6 and
1.6 m (2 and 5 ft.) MSL.

The 100-year preconstruction flood level established by the Federal Insurance
Administration (FIA) 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 flood). The location of the plant relative to the 100-year
floodplain is shown in Figure 5. 1.

The applicant estimated the impact on the 100-year flood'evel 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
displaced by the construction landfill. This rise was 'determined to be 3. 7 cm
(1.5 in). The hydro]ogical impact is, therefore, considered to be negligible.

5.0 Ai Illa'
As stated in Section 5.7 of the FES-CP, nonradioactive atmospheric pol,lutants
(such as those indicated in Table 3.6 of the FES-CP) produced by operation 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 Ecolo Im acts
t

Throughout the construction of St. Lucie 2 the architect'ngineer contractor
has had an environmental engineer onsite. This individual was on the resident
construction engineer's staff and implemented the environmental protection
program., His daily log was inspected during the staff's', site visit.
Once construction is completed 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 which could be associated
with the operation of transmission lines.

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 Monitorin

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 will be specified in
the Environmental Protection Plan.

5.6 A uatic Ecolo Im acts

Operation of St; Lucie 2 wi 11 result in an approximate doubling of intake flow
to 66 ms/sec. (2,320 fthm/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 ei'ther the block net at the State Road AlA bridge or the plant
intake travelin'g scr'eens, (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.

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 testing
therefore no detectable impact to organisms inhabitating Big Mud Creek is
anticipated.

5.6.1 ~Entna ment

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.

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
gi 11 netting effort over the past 5 years. Detailed results of thes~ gill net
collections are presented in the recent annual operating reports.~'~

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 ~m das,

h 2 «1,2 « «, h 122 h d«l,~h" h
h 1 h k,~k~i, 'l 1 idly, ~dh

imbricata the Hawksbill have been collected. The applicant has inst>tuted a
turtle recovery program in which sea turtles are denied access to the intake
canal downstream of State Road A1A 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 hawksbi ll have been collected in the intake
canal. The mortality rates for the species taken in the net have been 9.2/o
for loggerheads, and 14.6X 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 wi 11
not impact the habitat or continued existence of any species.

2.2.2 ~l

The intake canal block net located at State Road A1A 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 large mesh size and the low 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 numbers 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 lbs) and .5 kg (1. 1 lbs).
Principal species impinged at the St. Lucie 1 intake were anchovy, grunt, jack,

St. Lucie 2 DES 5-5



croaker, mojarra, shrimp, and blue crab. The majority of organisms were small
with over 80K of the impinged fish less than or equal to 8 cm (3 in) in length,
and almost 100X 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) to 131,000 (1976) finfish and from 26,000 (1976) to 37,000 (1978)
for shellfish.s

On January 24, 1979 the NRC issued an amendment to the St.. Lucie 1 Operating
License4 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, wi 11 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 doubling of the total
weight of the mean annual impingement estimate for St. Lucie 1 is less than
0.04K and .005X 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 operation. When compared to the
local commercial fishery landings even a five fold increase would be considered
insignificant.

5.6.3 Entrainment

The impact of entrainment on the phytoplankton, zooplankton, 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 l.
The results of this monitoring program are summarized in, Section 4.3.8 and
indicate slightly higher levels of zooplankton and phytoplankton 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 l. Using the results of five years of
sampling and a method of analysis presented in Goodyears the percent entrainment
of eggs and larvae drifting past the stations has been estimated. Assuming
two unit operation and 100X mortality due to plant passage it is estimated that
between .3X and .6X (x = .4X) of the eggs and larvae moving past the station
would be ehtrained. Under the most conservative conditions a maximum of less
than 4X of the eggs and larvae passing the site could be entrained. Based on
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 Dischar e of Coo]in 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. FP8 L has employed both physical and mathe-
matical models in the analysis of. dispersion of the heated discharge. FP8 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 a]one. 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'ith the fraction of the station flow passing through
either structure being less than or greater than half the tota] flow. The range
of, flow distributions studied demonstrates that for a given Plant temperature
rise the ocean surface temperature rise becomes higher with lower 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 ]imits 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 e]iminated 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 (2'.F) isotherm could be as much as 25K larger than the sum of
the individual 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 ms/s (836 cfs), but with a Plant
temperature rise of 17.8'.C (32'.F), the 1. 1'.C (2'.F) isotherm encloses an area
of 390 x 10's (963 acres).
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Table 5. 1 presents typical predicted St. Lucie 2 plume characteristics 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.s

The regulations of the State of'lorida 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 discharge 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 limits 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 landward
discharge port, 6.4m (21.0 ft) to either side of the discharge pipe axis, and
2.4m (8.0 ft) in height above the bottom of the discharge 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

Ocean

Max Surface
Temp Rise

Current C ('F)

Surface
Area Plume
Wi thin 2'F Wi thin
Isotherm 1.1 C 2 F
10~ m2 10's
(Acres) (A-ft)

Volume
Isotherm

'F>
m

(A-ft)

Travel Time
Through Plume
to Isotherm

1. 1 5 ~5'FC
Min Min

Northward

Southward

Stagnant

1. 2 (2. 1) 113 (28) 105 (85) 0. 62 (0. 5) 28 8

1.3 (2 ') 708 (175) 210 ('170) 0.74 (0.6) 56 9

1.9 (3.5) 696 (172) 387 (314) 1.73 (1.,4) 42 14

Source: Section 5. 1 of the ER-OL from Test No.5. Flow = 1145 cfs 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

'nsignificant even in the immediate vicinity of the discharge pipeline.

Planktonic species in the vicinity of the discharge pipeline wi 11 be entrained
in the plume. The high regeneration rates of phytoplankton and zooplankton
will'ffset any signifi'cant 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 zooplankton in the vicinity
of the St. Lucie j. discharge. Ichthyoplankton entrai'ned 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 4X 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'ot 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 avoid nesting on
beaches bordering the plume.

In 1977 FPSL contracted a study'o determine the influence of water temperature
on hatchling marine turtles. The LTso 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 re'duced
swimming speeds. Temperatures below 30~C (86'F) seem to have a negligible effect
on hatchling loggerhead turtles. The response of green turtle hatchlings to
elevated temperatures is thought to be similar 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. Mortality 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
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at the diffuser ports, will be denied due to the surface orientation of the
hatchl ings.

. The 'potential for gas bubble disease killing a significant number of fish in
the area of the discharge pipeline is minimal. The use of the multiport jet
diffuser promotes rapid mixing of the discharge and the high velocity of the
existing water discourages fish from remaining in the plume, 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 Dischar es

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, FP8 L is constrained 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. Lucie 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. 'hen St. Lucie 2 begins operation, concentration will
be further reduced by dilution and chemical reaction. Impact to organisms wi 11

be limited to partial loss of those entrained and passed through the cooling
system during chlorination. This effect will be small.

l

The use of titanium condenser tubes in lieu of'he 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 Section 4.2.4) to
prevent the growth of marine organisms within its ports is toxic by design.
FP8 L has provided data which show the compound to have toxic effects at con-
centrations as low as 0.2 ppb for prolonged exposure. It will leach from the
surface at a low 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

'hanthe Y port discharge during extended single unit outages. During extended
periods with no flow through the Plant small, local impacts could occur.

During the period of operation of St. Lucie 1, sampling of aquatic biota has
not revealed any damaged biota indicative of chemical stresses.

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

P

5.6.6 A uatic Monitorin

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.~~'~~

)

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.

5.7 Threatened and Endan ered S ecies

Section 2.7.2.2.? 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 listed,
and designated critical habitat which might be affected by the licensing of
St. Lucie 2. 'he FWS and NMFS response' listed the West Indian
manatee (Trichechus manatus), brown pelican (Pelecanus occidentalis), bald
eagle (NaT)aeetus leucoce Ealus}, american algal>gator ~A}}) ator m)ssissi iensis},ggh"I C«),g«I TCh)d,h 1111
turtle (Eretmochel st~)negate, Ramp's Atlantic ridley turt~le Le idochel s

~ki), I hrre I )~II h I I ). Th
requested under provision of the Endangered Spec)es 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.
I

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'he pl'ant 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 Archeolo ical Site Im acts

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 Re ister of Historic Places, or otherwise
of National, State, or local ssgnsfscance. See ppen ix 0.
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5.9 Socioeconomic Im acts

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, emp]oyment, and loca] purchases.

When St. Lucie 2 is placed in service, FP8L 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 yie]d 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-line) at a rate of approximately four
'ercent 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 law 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 values, the taxes collected attributable to St. Lucie 2 amount
to 19.7. percent of the taxes collected by St. Lucie County.~s

FP8L employees
Backfit (permanently contracted)
Backfit (temporariIy contracted)

The estimated average number of workers required
and their average annual payroll in 1981 dollars

Workers
150
134
700"

for the operation of St. Lucie 2
follows~o

Pa roll
3.78 million
4.05 million
6. 00 million"

«d f 1igp id 1; y18 h

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 specia]
burden on the local schools and other facilities and services. The FES-CP
(Section 5.6} a]so indicates that the operating personnel would reside primarily
in Stuart and Fort Pierce which handled the largest part of the construction
worker force.

FP8L operates a centra] stores department for its various faci]ities which
precludes the need for ]oca] purchases. The department makes bu] k 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 will be
about $ 750,000~o in 1981 dollars.
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„5.10 Radiolo ical Im acts

5. 10. 1 Re ulator Re uirements

Nuclear power reactors in the United States must comply with certain regulatory
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.~~ These
regulations specify limits on levels of radiation and limits 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 limits 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 50.36a~~ license 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 LMRs to meet this ALARA require-
ment. Applicants for permits to construct and licenses to operate an LMR shall
provide reasonable assurance that the following calculated dose-design objectives
wi 11 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-l4,
tritium, and the particulates.

Experience with the design, construction and operation of nuclear power reactors
indicates that compliance with these design objectives wi'll keep average annual
releases of radioactive material in effluents at small percentages of the limits
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 licensee
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 smal] percentages, but still well within the limits
specified in 10 CFR Part 20,

In addition to the impact created by Station radioactive eff]uents 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 S-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 LMR is summarized in Tab]e 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.Ãs This regulation limits 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.

5. 10.2 0 erational 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 wi 11 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 wi 11 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, terrestri'al 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 on 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'ctually, these estimates are'or 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

St. Lucie 2 DES 5-14



body dose calculated at the Plant boundary due to externa1 exposure to the
gaseous plume, he/she is assumed to be physically exposed to gamma radiation
at that boundary for 70K 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 eff]uent release points, and hydrological information
pertaining to dilution of the liquid effluents as they are discharged.

An annua] ]and 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 surrounding 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 Radiolo ical Im acts from Routine 0 erations

5. 10. 3. 1 Radiation Ex osure Pathwa s: Dose Commitments

There are many environmental pathways through which persons.may be exposed to
radiation originating in a nuc]ear power reactor. All 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'he source, or the
amount of time the radioactivity is retai ned 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, radioactivity 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 nuc]ide 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 re]eases at the St. Lucie site are likely to have
any significant impact on members of, the genera] 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, iodines
and particulate contaminants in the air, drinking milk from a cow or eating
meat from an anima] that feeds on open pasture near the site on which iodines
or particulates may have deposited, eating vegetab]es 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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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

'redischarged 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 Occu ational Radiation Ex osure 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, Standard Review Plan Chapter l2,,. and Regulatory Guide 8.8.

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 PMRs has been about
440 person-rems, with some plants experiencing an average plant lifetime annual
dose to date as high as 1300 person-rems.)e 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 rems~". has not varied significantly dur ing this period. The worker dose
limit, 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/quarterif it is'not.
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Ihe 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.

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 life of the plant.

The average annual dose of abo'ut 0.8 rem per nuclear plant worker at operating
BWRs and PWRs has been well within the limits of 10 CFR 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 Ex osure

~ 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. . 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 S-4 from 10 CFR 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-l6, a radionuclide produced in the reactor core".

Because the primary coolant of a PWR is contained in a heavily shielded area,
dose r ates in the vicinity of PWRs are generally undetectable (less than 5

mrems/yr).

Low-level radioactivity storage containers outside the plant are estim'ated to
make a dose contribution at the site boundary of less than 1X of that due to
the direct radiation from the plant.
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Table 5.3 Incidence of Job-Related Fatalities

'ccupational Group

Underground metal miners
Uranium miners

Smelter workers

Mining

Agriculture, forestry, and fisheries
Contract construction
Transportation and pub 1 ic uti 1 ities

Nuclear-plant worker
Manufacturing
Wholesale and retail trade
Finance, insurance, and real estate
Services

Total private sector

Fatality Incidence Rates
(premature deaths per 10~ person-years)

~1300

420

190

61

35

33

24

23

7

6

3

3

10

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

U. S. Bureau of Labor Statistics, "Occupational Injuries and Illness in the
United States by Industry, 1975," Bulletin 1981, 1978.

The nuclear-plant workers'isk 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 ll 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

'veragenonradiation-related risk for seven U.S. electrical utilities over
the period;,1970-1979 is about 12 actual premature deaths per 10s 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," presentedat 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 ll radiation-related
premature .cancer deaths is potential rather than actual.)
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~ Radioactive Effluent Releases: Air and Mater

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.~ 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 living
organisms; therefote, 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 r adioiodines, carbon-14,
and tritium. Doses from the particulates are combined with those of the
radioiodines, carbon-l4, 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
of Fuel and Waste to and from One Light-Water-Cooled
Nuclear Power

Reactor'OMMARY

TABLE~ ENYIRCNMENTALIMPAGT CF TRANsPCRTATICN of FOEL ANO WAsTE To ANo FRCM ONE LIBHTWATER.
CooLEo NucLEAR PowER REActoR I

NORMALCONOITIONS OF TRANSPORT

Efffnnvnen/a//rn//acf
Heat (per kradufted fuel cask in transit) ................-....-..... 250,000 Btu/hr.
Weighl (governod by Federal or State restrictions) ..................... 73,000 EIS. per tmck: 100 tons per cask per rail car.
Traifc density:

Truck .. ......... Less than I per day.
Raa... Less Ihan 3 per month.

Estiimated
number of
pefsons
exposed

Range ol doses to
exposed xvv'equals

'perreactor year)

e Cumulsbve dose lo
exposed popris5on
(pef reaotcf year) s

Transportsbon workers..... 200 0.01 to 300 IIVTErenL..... a msnfe/IL
General pubsc

Onkek era 1,100 0 003 lo 1.3 maarem........... 3 marprem
Along Route.................,...... 600.000 0.0001 to 0.06 mabrem...........

Rad'oogicsl effects.
Common (nrxvstOQricCcsg causes .

ACCIOENTS IN TRANSPORT

E /for/neo/a/nss

... I fatal Injury in 100 reactor years; I nonfatal injury bI 10 re.
actor years; $475 property damage per reactor year.

'Data supporting this table e/e given in the Commission's "Environmental Survey of Transponation of Radeactjve Materials
to and from Nucfear Power Plants." WASH-1238, December 1972, and Supp. I, NUREG-75/038 Apnl 1975. Both documents
are avsriable for ktspection and copying at the Comrlsssbn's pubbc Document Room. 1717 H SL Nw„washington, D.C.. and
may be obtained from Nabonal Techrricai Inlormabon Senric». Springfxrid, I/a. 22161. WASH-1238 d avaasble from NTIS at a
cost ol $5.45 (microfche, $2.25) and NUREG.75/038 is avsriatrie at a cost ol $3.25 (Irscrofiche, $2.25).

'The Federal Radxlbc/I Council hss recommended Ihal the radarion doses from BE sources of radiaten other than natural
background and rnedcal exposures shoukl be limited to 5,000 miafem per year Ior individuals as a result ol occupsrional expo
sure and shoukf be lirtvted to 500 rnulxem per year for ktdividuals in the general pcprris5on, The dose to indnriduals due lo
average natrxal background rection Is about 130 makrem per yes/.

'Man.rem Is an expression for the summaEon of whole body dosos to Indvkfuais in a group. Thus. d each member of a
poprriaten group of 1,000 peopNI were to receive a dose ol 0.001 rem (I milarem), or il 2 people were to receive a dose ol 0.5
rem (500 mtarem) each. Ihe total msrvfem dose in each case vwxrid be I man-rem

~ Although the etwxonmentsl risk ofr~ effects slamming from transportation accidents is currently~ ol
being numericasy queried. Ihe risk remains smsE regardless ol whether il is being apphed to a single reactor or a multiresctor
site,
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The release values for each group of effluents, along with site-specific
'eteorologica] and hydrological data, serve as input to computerized radiation-

dose mode]s that estimate the maximum radiation dose that would be received
outside the facility via a number 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. 109 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 anima]) where the highest radiation dose to
a member of. the public from all applicable pathways has been established. Only
those pathways associated with airborne eff]uents 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'.

10.3.2 Radiological Impact on Humans

Although the doses calculated in Appendix F. are based on radioactive-waste
treatment system capability, the actual radiological impact associated with
the operation of the P]ant 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 venti]ation 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

':he 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.~~
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.

Operating standards of 40 CFR Part 190, the Environmental Protection Agency's
Environmental Radiation Protection Standards f'r 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 genera] environment from
a]] 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''tandards.
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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 sma] ler amounts
of'adioisotopes can be recorded than can be associated with any possible
observable ill effects. Furthermore, the effects of radiation on living 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 low leve]s of radiation that result from nuclear power
plant eff]uents, upper bound limits 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 ca]culated and recorded.

5.10.3.3, Radiolo ical Im acts on Biota Other Than Humans

Depending on the pathway and radiation source, terrestrial and aquatic biota
wil] 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,s~ 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. Inasmuch as the 1972 BEIR Report. 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 Radio]o ical Monitorin

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 un]ikely 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,"ss and the Radiological Assessment Branch Technical Position, Rev. 1,
November 1979, "An Acceptable Radio]ogical Environmental Monitoring Program."s4

5.3 .3.

The preoperational phase of the monitoring program should provide for the
measurement of background levels of radioactivity and radiation and their
variations along the anticipate'd 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.

The operational, offsite radiological-monitoring program is conducted to measure
radiation levels and radioactivity in Plant environs.'t'ssists 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-Mater Cooled Nuclear Power Plants."

The applicant states that the operational program will in essence be a continu-
ation of the preoperational program described above with some periodic adjustment
of sampling frequencies in expected critical'xposure 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 Im act of Postulated Accidents

5. 10.4. 1 P.l ant 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.se
The following discussion reflects these considerations,and'onclusions.

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.
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TABLE 5.5

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

ST. LUCIE PLANT

Exposure Pathway
and/or Sam le

1. AIR

Criteria.and Sam lin Locations
Collection
~Fre uenc

Type and Frequency
of Anal sis

1.1 Particulate and
Iodine

1.2 Direct Radiation

Comparison on-site'versus off-site .
8 reference locations:
3 locations on-site, north, east,
8 southewast of the plant:
5 locations off-site within a
radius of 10 miles of plant:
and 1 control location:
Comparison of on-site versus off-
site 8 reference locations:-
3 locations on-site, north, east,
8 southeast of the plant:
5 locations off-site within a
radius of 10 miles of plant:
and 1 control location:

Weekly

quarterly

Gross Beta
Gamma spectral analysis

of monthly composite
Radioactive Iodine

Determine direct radsatson
exposure by TLD readout
(mean of 2 TLDs)

2. WATER

2.1 Sur face Water

2.1.1 Discharge Canal.

2.l. 2 Ocean.

1 location, west of AIA:

/
2 locations: (Control)

Monthly

Monthly

Gamma spectral analysis
Tritium (quarterly

Composite)-
Sr-89 8 90 (quarterly

Composite)

Gamma spectral analysis
Tritium (quarterly

Composite)
Sr-89 8 90 (quarterly

Composite)



TABLE 5.5 (Continued)

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

ST. LUCIE PLANT

Exposure Pathway
and/or Sam le
2. MATER (cont'd)

2. 1.3 Estuarine

Criteria and Sam lin Locations

1 location: Big Mud Creek:

Collection
~Fre uenc

quarterly

Type and. Frequency
of Anal sis

Gamma spectral analysis
Tritium

2.2 Ground Mater (well) 1 location, Residence, 7609 Indian
River Drive:

Semi-annually Gamma Spectral Analysis
Gross Beta
Tritium

2.3 Potable Mater
(wells)

1 location, City of Ft. Pierce,
drinking water supply,
1 location, City of Stuart,
drinking water supply,
1 location, Port St. Lucie,
drinking water supply,

quarterly Gamma spectral analysis
Gross Beta
Tritium

3. BOTTOM SEDIMENT

3. 1 Discharge Canal 1 location, west of AIA: Semi-annually Gamma spectral analysis
Sr-90

3.2 Ocean 1 location,-beach-west- of dicharge
structure:
1 location, offshore, 1 mile north
of discharges:
1 location, offshore, 1 mile south
of discharge:
l. location, offshore, Yero Beach:
(Control)

Semi-annually Gamma spectral analysis
Sr-90

3.3 Beach (sand) 1 location, east of Blind Creek,
1 mile north of discharge:
1 location, near intake, 1 mile
south of discharge:
j. location, Yero Beach: (Control)

Semi-annually Gamma spectral analysis
Sr-90



TABLE 5.5 (Continued)

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

ST. LUCIE PLANT

Exposure Pathway
and/or Sam le

3. BOTTOM SEDIMENT (cont'd)

Criteria and Sam lin Locations
Collection
Fre uenc

Type and Frequency
of Anal sis

3.4 Estuarine

4. A VATIC BIOTA

4. 1 Crustacea
(Lobster or crab
or shrimp)

1 location, Big Mud Creek:

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

Semi-annually Gamma spectral analysis

Semi-annually Gamma spectral analysis

4.2 Fish

4.2. 1 Carnivores

4.2.2 Herbivores

5. TERRESTRIAL

1 location,
structure:
1 location,

1 location,
structure:
1 location,

vicinity of discharge

Vero Beach: (Control)

vicinity of discharge

Vero Beach: (Control)

Semi-annually Gamma spectral analysis
Sr-89 8 90

Semi-annually Gamma spectral analysis
Sr -89 8 90

5. 1 Mi 1 k 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

Semi-monthly

Monthly

Semi-annually

Gamma spectral analysis
Sr-89 L 90
I-131

Gamma spectral analysis
Sr-89 8 90
I-131



TABLE 5.5 (Continued)

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

ST. LUCIE PLANT

Exposure Pathway
~d/
5. TERRESTRIAL (cont'd)

5.2 Biota

5.2.1 Food Crop
(Citrus)

Criteria and Sam lin Locations

6 locations,

1 location, Yero Beach: (Contr ol)

Collection
~Fre uenc

Harvest Time

Harvest Time

Type and Frequency
of Anal sis

Gamma spectral analysis
Sr-89 8 90
Gamma spectral analysis
Sr-89 8 90

5.2.2 Food Crop
(edible Leafy)
vegetation)

5.3 Soil

j. location as determined by garden
census (Specification 3.2.d)

5 locations within a 25 mile radius
of plant:
1 location, Vero Beach: (Control)

Harvest Time Gamma spectral analysis
I-131

Once per 3-year Gamma spectral analysis
period Sr-90



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 permissible limits for normal opera-
tion. Such limits, are specified in the Commission s Regulations in 10 CFR
Part 20 and 10 CFR Part 50, Appendix I.

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,s7 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. l. 1. 1 Fission Product Characteristics

By far the largest inventory 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 sma'Iler
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'he assessment of the environ-
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 hypothetical 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 predominantly through the external
gamma radiation from the airborne plume. The reactor containment structure is
designed to minimize this type of release.

Radioactive isotopes of iodine are formed in substantial quantities 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 with, 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 wi 11 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 volati lities, 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 lower 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 fai lure of the containment barrier, they will tend
to be carried downwind and deposit on surface features by. gravitational settling
or by precipitation (fallout), where they will become "contamination" hazards
in the environment.

All radioactive isotopes exhibit the property of radioactive decay with charac-
teristic half-lives ranging from fractions of a second to many days or years.
Nany 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 Ex osure Pathwa s.

The radiation exposure (hazard) to individuals is determined by their proximity
to the radioactive material, the dur ation 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
depicted in Figure 5. 2. There are two additional possible pathways that could
be significant for accident releases that are not shown in Figure 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'he 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 spr ead 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 relationships between radiation exposure and adverse health
effects are quite complex ' but they have been more exhaustively studied
than for any other environmental contaminant.

Mhole-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 low
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 relationship 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 eay begin to develop at birth (no latent period) and end at

age&0~>.e.,'he

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.

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.

I

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 Ex erience and Observed Im acts

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.4''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. In 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-2.4s 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. 4~'44 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,~s'44 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 Mindscale, England released a significant quantity
of radioiodine, 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-mi~) 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 Miti ation of Accident Conse uences

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

St. Lucie 2 contains features designed to prevent accidental release of radio-
active fission products from the fuel and to lessen 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.

All the mechanical systems mentioned above are supplied with emergency 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 venti la-
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 envi ronment. In this case, the fission product removal
capability of the normal operating off-gas treatment system would come into
pl ay.

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.
The staff evaluation of these features will be addressed in its Safety Evaluation
Report. In 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 likelihood of a degraded core accident
which could result in large release of fission products to the containment.
Specifically, the applicant wi 11 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 FP8 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 A1A, 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 traversing the exclusion area.

Second, beyond and surrounding the exclusion area is a low population zone (LPZ),
also required 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. All land 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 line. 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 the vicinity of the Plant. For further
details, see Section 5. 10. 4. l. 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

'hanthose commonly postulated as representing an upper limit 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
projected to reach about 265 persons per square mile during the life of the
pl ant.
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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 Emer enc Pre aredness

Emergency preparedness plans including protective action measures for'he 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
license wi 11 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.

Staff findings will be based upon a review of the Federal Emergency management
Agency (FEHA) findings and determinations as to"'whether State and local government
emergency plans are adequate and capable of being implemented, and on the staff
assessment as to whether the applicants'nsite 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 occ'ur.

5. 10.4. 1.4 Accident Risk and Im act Assessment

5. 10.4. 1,4. 1 Desi n 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 potential'radiological 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'xpected 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) limiting faults, i. e., accidents not expected to occur but that have the
potential for significant releases of radioactivity. The radiological conse-
quences of incidents in the first category, also called anticipated 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 operating features, as described above in Section 5. 10.4. 1.3. 1, are provided
to limit their potential radiological consequences. Approximate radiation 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 results shown in the Table
reflect the 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~~ Mhole Bod

rem

Infre uent accidents:

Release of liquid waste
storage <2 hours 0. 001

Steam Generator Tube Rupture <2 hours 0. Ol

Fuel handling accident

~li gati f
Main steam line break

I

Control rod ejection

Lar ge-break LOCA

<2 hours

<2 hours

hours-days

hours-days

0. 025

<0. 0005

<0. 0015

0. 014

The nearest site (or exclusion area) boundary.
< 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-
ological dispersion conditions are taken to be neither the best nor the worst
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 limiting whole-body exposures are not expected to exceed 2.5 rem to any
indivi.dual 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 development 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 likely 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 function of limiting the release
of radioactive materials'o the environment. I

The assessment methodology employed is that described in the Reactor Safety
Study (RSS) which was published in 1975.4s*~ 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 S. 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 PMR (Surry Unit 1) were updated ("rebaselined"). The
rebaselining was done largely to incorporate peer group comments4? 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-

'ion 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 PMR. 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 PMR) 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 RSS48 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.

St. Lucie 2 DES 5-39



Table 5.7 Summary of Atmospheric Releases in Hypothetical
Accident Sequences in a PWR (Rebaselined)

Accident
Sequence or
Seque~~~ Probability per

reactor-yr Xe-Kr Cs-Rb Te-Sb Ba-Sr Ru( )

Fraction of Core Inventor Released

La(d)

Event V

PWR 3

PWR 7

2.0 x 10-6

3.0 x 10-e

3.0 x 10-6

4.0 x 10-s

1.0

1.0

0.8

. 6 x 10-3

0. 64 0.82 0.41 . 0.1 0.04 0.006

0. 31 0. 39 0. 15 0. 044 0. 018 0.002

0.2 0.2 0.3 0.02 0.03 0.003

2 x 10- 1 x 10- . 2 x 10- 1 x 10- 1 x 10- 2 'x 10-.

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

See Appendix G for description of the accident sequences and release categories.

Includes Ru, Rh, Co, Mo, Tc.
(d) Includes 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.
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Table 5.8 Activity of Radionuclides in the St. Lucie 2 Core at
2754 MMt

Group/0adi onuc'1 ide
Radioactive Inventory
(millions of curies) Half-life (days)

A.

B.

C.

D.

E.

NOBLE GASES
Krypton-85
Krypton-85m
Krypton-87
Krypton-88
Xenon-133
Xenon-135

IODIMES
Iod> ne-131
Iodine-132
Iodine-133
Iodine-134
Iodine-135

ALKALI METALS
Ru >d>um-86
Cesium-134
Cesium-136
Cesium-137

TELLURIUM-ANTIMONY
e lur>um-12?

Tel 1 uri um-127m
Tellurium-129
Tel 1 urium-129m
Tel 1 uri um-131m
Tel 1 uri um-132
Antimony-127
Antimony-129

AKALINE EARTHS
Strontium-89
Strontium-90
Strontium-91
Barium-140

COBALT AND
NN¹~EALS
Cobal t-58
Cobalt-60
Molybdenum-99
Technetium-99m

0. 48
21
40
59
150
29 I

73
100
150
160
130

0. 022
6.5
2.6
4.0

5.1
0. 95
27,
4.6
11
100
5.3
28

81
3.2
95
140

0. 6?
0. 25
140
120

3)950
0. 183
0. 0528
0. 117
5. 28
0. 384

8. 05
0. 0958
0. 875
0.0366
0.280

18. 7
750
13. 0"

11,000

0. 391
109
0.048
34. 0
1. 25
3. 25
3. 88
0. 179

52. 1
11,030
0.403
12. 8

71. 0
1,920
2.8
0. 25
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Table 5.8 (Cont. )

Group/Radionuclide
Radioactive Inventory
(millions of curies) Hal f-life (days)

F. COBALT AND
HOBLE METALS (cont'd.)

Ruthenium-105
Ruthenium-106
Rhodium-105

RARE EARTHS REFRACTORY
0 IDES AND TRANSURANICS
ttrsum-90

Yttrium-91
Zirconium-95
Zirconium-97
Niobium-95
Lanthanum-140
Cerium-141
Cerium-143
Cerium-144
Praseodymium-143
Neodymium-147
Neptunium-239
Plutonium-238
Plutonium-239
Plutonium-240
Plutonium-241
Amer ic ium-241
Curium-242
Curium-244

95
62
22
42

3.4
100
130
130

„130
140
130
110
73
110
52
1400
0. 049
0. 018
0. 018
2.9
0. 0015
0. 43
0. 020

39. 5
0. 185
366
1.50

2.67
59. 0
65. 2
0. 71
35. 0
l. 67
32. 3
1. 38
284
13.7
ll.1
2. 35
32,500
8.9 x 10e
2.4 x 10a
5,350
1.5 x 10s
163
6)630

e a ove grouping of ra sonuc s es correspon s to t at )n
Table 5.6.

St. Lucie 2 DES 5-42



Figure 5.3

Weather Oata

Release Categories Atmospheric
Oispersion

Oosimetry Health Effects

Cloud Oepletion

Population

Property Damage

Ground
Contamination

Evacuation

Schematic Outline of Consequence

Yodel.'t.

Lucie 2 DES 5-43



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 8ahama 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 surrounding 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 probability 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 meteorological 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 lower 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 accidents at St. Lucie 2 include the benefits of these protective
actions.

There are also uncertainties in the estimates of consequences, and th''rror
bounds may be as large as they are for the probabilities. It is the judgment
of the staff, however, that it is more likely that the calculated results are
overestimates of'onsequences 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 protective actions, and costs associated
with property damage by radioactive contamination.

;,5. 10.4. 1.4.3 Dose and Health Im 'acts of Atmos heric Releases

The results of the calculations of dose and health impacts performed for the
St. Lucie 2 facility and site are pr'esented in the form of probability distri-
butions in Figures 5.4 through 5.7 and are included in the impact Summary
Table 5.9. All 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 associated probability.

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
identified earlier as the lower limit 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 Figure 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- 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- per reactor-year,
is associated with a large 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 plant. 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

E

Early exposure to an individual includes external doses from the radioactive
cloud and the contaminated ground, and the dose from internally deposited
radionuclides from inhalation of contaminated air during the cloud passage.
Other pathways of exposure are excluded.

i
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PROBABILITY DISTRIBUTIOilS OF POPULATION EXPOSURES
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PROBABILITY DISTRIBUTIONS OF CANCER FATALITIES
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Table 5-9

Summary of Environmental Impacts and Probabilities

Probability Persons Persons
of Impact Per Exposed Exposed
Reactor-Year over 200 rem over 25 rem

Acute
Fatalities

Population Latent"
Exposure Cancers
Millions of person- 50 mi/
rem 50 mi/Total Total

Cost of Offsite
Mitigating Actions
Millions of Dollars

10-4

10-s

5 x 10-6

10-6

10-7

10-s

Related
Figure

400

6,800

15,000

5.3

30

21,000

72,000

180,000

5.3

19

700

2,100

5.5

0/0

0.0056/0.008

0. 3/1. 9

4. 7/21

11/55

17/92

5.4

0/0

0/0

50/120

580/1500

1500/3800

2000/5300

5.6

22

100

800

1900

3200

5 ~ 7

*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 in 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 latent 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 Economic and Societal Im acts

As noted in Section 5. 10.4'. l. 1, the various measures for avoidance of adverse
health effects including those due to residual radioactive contamination in
the environment are poss'ible 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.
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The last named costs would derive from the necessity for'nterdiction 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-j. 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).49 The LPGS compared the risk of accidents involving the liquid
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 radiological. In any event, the individual
and population doses for the liquid pathway range from fractions 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 bo'rdered 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 liquid pathway analysis are in the unconsolidated 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 shallow to intercept
the major portion of ground water flow toward the ocean. Piezometers located

'n

Hutchinson Island generally show a slight gradient of 0.00016 toward the
ocean.~~ Using the applicant's site parameters shown in Table 5.9, the staff
calculated a ground water travel time of 1180 years to the Atlantic Ocean.
This compares to a ground water travel time of 0.61 years used in the LPGS

ocean-based case,4e 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 Nud 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 t'owards Big Nud Creek that is of concern here.

The staff analyzed the transport of radioactively contaminated water released
to the postulated fresh water lens using an analytical me'thod based on the
Ghyben-Hertzberg approximation for fresh water lenses.. 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 shown4e that
the only significant radionuclide contributors to the liquid pathway population
dose from an assumed core melt accident would be Sr90 and Csl37. These'wo
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 displayed by geologic materials similar to those found under the
site. s~ 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

Parameter LPGS
St. Lucie-Groundwater
Flow to Atlantic Ocean

St. Lucie-Groundwater
Flow to Big Mud Cr'eek

Groundwater
Velocity

Distance to
Surface Mater

2m/day 0. 00173 m/day
(6. 7 ft/day) (0. 00568 ft/day)

460m (1500 ft) 745m (2444 ft)

N/A

218m (700 ft)

Effective
Porosity

Permeability

Groundwater
Travel Time
(years)

0.2

N/A

0. 61

0.4

5 x 10-s cm/sec
(5173 ft/yr)
1180

0.4 ~

5 x 10-s cm/sec

29

Retardation Sr 9.2
Coefficients Cs 83

Radionuclide Sr 5.7
Travel Time Cs 51
(years)

Fraction Sr-90 0.87
Reaching Cs-137 0. 31
surface
water

'I

Total finfish 1.9 x 10 Kg
8 shellfish (2.1 x 10'ons)
annual harvest
within 80 km

Population dose
relative to
LPGS-aquatic
food 1.0
shoreline 1.0

9.5
86

11,000
100,000

wO
wO

2.6 x 10~ Kg
(2.9 x 10~ tons)

wO
wO

9.5
86

278
2520

0. 0013
6.3 x 10-~e

2.6 x 10~ Kg

0. 0078
wO
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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.

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 vi'a either
pathways as would the Sr-90 for the pathway to the Atlantic Ocean.

I'ontaminated water reaching Big Mud Creek would subsequently be transported
into the Indian River and then carried to the Atlantic Ocean. The two potential
liquid 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 >< 10~ Kg/yr
(2.9 >< 10 tons/yr).s This'alue 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
10 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.

I

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 conservatively 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 liquid 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. Lucie 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
.instructive 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,'actor
in making a ri'sk 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 oyer the entire range of consequence distribution. Since
the probabilities are on a per reactor-year basis, the'verage 1isks 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.'he 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.

J

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 fatal'ities 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.'he

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'nd ecological
damage through the phenomenon of acid rain. . This effect has not, however',
been sufficiently quantified to draw a useful comparison at this time.

f

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 arq 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

Population exposure
person-rem within 80 km (50 mi)
person-rem total

Acute fatalities

15.
70

0.0003

Latent cancer fatalities
all organs excluding thyroid
thyroid only

Cost of protective actions
and decontamination

0. 004
0. 0012

$ 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 comparison the following risks of fatality 'per year to an
individual living in the U.S. may be noted;s4 automobile accident 2.2 x 10-4,
falls 7. 7 x 10- ., drowning 3. 1 x 10- , burning 2. 9 x 10-., and firearms
1.2 x 10"s.

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 with decontamination, repair 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 cur'rently 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

Note: Please see Section 5. 10.4. 1.4.7 for discussion
of uncertainties in risk estimates.
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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 estimates.
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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%%u. 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-s. 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-s 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 less 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 1978.4~
This report, called the Lewis Report, contains several findings and recommenda-
tions concerning the RSS. Some of the more significant findings are summarized
below.

~ 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 low, 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.. It should also be, noted that the Three Mile
Island accident has resulted in a very comprehensive evaluation of reactor
accidents like 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 wi 11 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 wi 11 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 likelihood 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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probabilistic 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 operational release's, although accidents have a
potential 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 would warrant additional mitigation features
for St. Lucie 2.

5. 11 Im acts from the Uranium Fuel C cle

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, and NUREG-0216,s which
presents staff responses to comments on NUREG-0116. The rule also considers
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. The Commission also directed
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 ~Re ister on Ranch 4,1981 (45 FR 15154-15175). Appendix 1 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 rule is reproduced in its entirety as Table 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 (uranium only and no recycle); 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 Oata~

Tsb)e S-S.-Table of Uranfum Fuel Cycle Entrftonmentef
Date'Normabzed

to model LWR annual fuel reqvrement (WASH-1248) or reference reactor year (NUAEG-01 18) )

Env'ronmentaf considerabons Total
Maxrr>vm effect per annual tuel

reqv'vernant or reference reactor
year ot model 1,000 MWe LWA

NATvrtALRssovrlcss Use

Land (acres):
TempOranly Cenmitted '.

Undsbrbed area

Pennanen«y committed ..
overbwden moved (mifbons of MT)..

Water (mitfons ol gssons):
D»charged to air

D»charged to water bodes.
D»charged lo ground.„

Total,.

Fosse fuel:
Elec«ical energy (hhovaands of MW how) .....,.=...,............

Equivalent coal (thovsands of MT) .... „....,................„„.

Natural gas (misons ol scf)........

100
79
22 Eqwvalenl to a 110 MWe coal.bred power

planL
13

2.8 Equivalent lo 95 MWe coal-Ared
power planL

160 ~2 percent of model 1.000 MWe LWA w>th
Cooling lower,

11,090
127

f1377 <4 perCenl of model 1,000 MWe
LWR with once.tlrough coot>ng,

323 <5 percent ol model 1.000 MWe LWR
outpvL

118 Equnralent to the consumpten of a 45 MWe
coal.trad power plant.

135 <0.4 percenl ol model 1,000 MWe energy
outpvl.

EFFLusrrrs Crrrrrrcas (

Gases (rrctvdng entrainment):
'O,.

NO,',

CO..
Psrbcutates,.

(rqu>ds
SO >

NO >

Flvonde

Cl
Na':, „
NH>: . ~...,.
Fe

Tasngs sotvtons (thousands ot MT),

4,400
1,190

14
29.8

1,154

.87

.01 ~

99
258
12.9
5.4
8.5

12,1
'100

4

240

91 000

Eqvn slant to em»sons from 45 MWe coal
trod plant for a year

Pnnopally frOm UF, prodvcbon. ennChment,
and reprocessing. Concentraten vwth>n

range ol state standards-below level «»t
has eflects on human health

From ennchment. fuel labncaton, and repro.
cess>ng steps. Components «»t cw»btute
a potenbat fOr adverse envronmentat effect
are present )n dlute concenbations and re.
ceive addgonaf dlvtion by receiv'eg bodes
of water lo levels below perm)as>bte stand
ards. The consbtuents that reqvre dfubon
and the flow of dfvbon water are

NH,-800 cls
NO>-20 cls
Ffuonde-70 cls
From nvtfs only-nO S>gnrfCant ellluents lO

envronment
Pnnepasy hom mes-no ugrrf>cant effrvents

lo envronment
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Table 5.12

Tab(6 S-3.-7eftfe of Urenium Fuel Cycle Environmenfef Defer-Continued
(Normaszed to model LwR annual fuel requirement (wAsH-1248) or reference reactor yoar (NUREGAt I6) )

Enwonmental consideratens Total
Maximum effect per annual fuel
requirement rx reference reactor
yeat ol model 1.000 MWe LWR

EttlusNTs RAoloLoocAL(cuhlss)

Gases (ho«xi'ng
enlrainment).'n-222.

Ra-226.
Th-230
Uranium...
Trtbum (thousands) ..
C-14 .....
Kr-85 (housatnxb)
Ru-106..
I 129..
I-131 ..
Tc-99 ..

Fission prodvcts and «ansuranks............
Uquids:

Urankxn and daughters.

Ra-226.
Th 230.
Th 234

Fission and activation products ......,.....,...................,.......,.......
Sotxfs (buried on site):

TRU and HLW (deep).

ENuents-thermal (bttsons ol Briash thermal units) ........
Transportation (personam)r

Exposwe of workers and general pubkc ........
Occupational exposure (person.rem) .....,.....,...„.....,.......,...

.02

.02
.034
18.1

24
400
.14
1.3

2.1

.0034

.0015
.01

5.9X ty ~

1.1 X 10 r

2.5
22.8

Presengy under reconsideration by the Com.
missbn.

Presently under consideration by the Com

Prhd pally from milling-inc«Id ed

Squot and returned to ground-no et.
huents: therefore. no effect on environ
ment.

From UF, producdorx

From tuel fabncation p«rnts-concen«a5on
10 percent ol 10 CFR 20 for total process.
ing 28 annual h»I tequirements for model
LWR, j

9,100 Ci conies from low lovel reactor wastes
arxl 1.500 CI comr» from reactor decon.
t&minagon ahd decomtrxssiohtng-buried at
tahe bunai rao5f»s. 800 a comes «om
mrIs-hckrded in taTings retwned to
ground. Approxhurtely 60 Ci comes from
collverskxt and speht fuel storage. No sig.
rxfcant eNwlt to the environment.

Bused at Federal Repos tory.

< 5 percent of model 1,000 MWe LWR.

From reprocessiny and waste management.

'In some cases'where no entry appears rt is dear from tho background documents that tho matter was addressed and that.
ir effect. the Table shoukl be read as it a specific zero en«y had been made. However, there are other areas that are not
addressed at ab h the Table. Table S-3 does not hclude health etfscts from the eNvents described h the Table. or estxnates
Ot releaaea Of RadOn-222 trOm the Wanrum fuel CyCle Or eatimatea Of Teohnetstm-99 releaaed frOm Waate manage«»nt Or
reprocessi'ng activi5es. These issues may be the sub)act ol sagsfion in the 'ndivdval Scensiny proceedings.

Data svppo5ng tfxs table are gven in the "Environmental Swvey of the Uranium Fuel Cyde," WASH-1248, Apnl 1974; the
-EnWOnmental SWVay Ol the ReprOCeaaing and WaSte Management Pcrdcn Ol II» LWR Fuel Cyde," NUREG&tI6 (Supp. I IO
WASH-1248): the "Pub5c Comments and Task Force Responses Regarrang the Environmental Svniey of the Reprocessing and
Waste Management Portions of the LWR Fuel Cycle." NUREG&216 (Supp. 2 to WASH-1248): and in the roCord ot the final
rvlemaking eettahrng to Uranium Fuel Cyde Impacts from Spent Fuel Reprocessing and Radioactive Waste Management.
Docket RM-50-3 The contnbvbons from reprocessing. waste management and transporta5on ol wastes are maximized lor
ether ol the two fuel cydes (uranium only and no recycle). The contnbution from «ansportat»n exdudos «ansportation ol cold
tuel to a reactor and of hadisted fuel and radioactive wastes from a reaclor which ste considered h Table S-4 ot 5 5t,20(g).
The contnbutions from the other steps of the fuel cyde are given in columns A-E of Table ~Aof WASH-1248.

'The contnbvtions to temporanty committed land from teprocesslng are not prorated over 30 years. Since the complele
temporary impact accrues regarraess of whether the plant Servioes one reactor for one year or 57 ieactors for 30 years.

~ fstimated ettivents based upon combustion of equivalent coal for power generatxxx
~ t.2 percent from natural gas use snd process.

if
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5. 12 ~5

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 Facilities," U.S. Nuclear
Regulatory Commission, January 1981.

5. 13 Emer enc Plannin Im acts

5. 13. 1 Impact from Siren Alert System

FP8 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 Emergency 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 Im acts

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'itigating the
operating impacts.

6.2 Irreversible and Irretrievable Commitments of Resources

All of the significant resource commitments were identified at the time of the
CP review and are discussed in Chapter„ 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 Relationshi Between Short-Term Uses and Lon -Term Productivit

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 Summar

6. 4. 1 ~Summar

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 kMh of electrical energy which the unit 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 MMe of generating capacity, as well as
the saving of approximately $ 225 million in production costs per year. FP8L s
plan to sell 168 NMe of St. Lucie 2 will reduce these direct benefits to the
FP8 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 08M are
estimated at 10 mills/kMh and 4 mills/kMh, 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 million to $ 43 million in
1978 dollars.
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Table 6.1 Benefit-Cost summary

Primary Impact and Effect
on Population or Resources~

Direct benefits

Magnitude or
Reference~

Staff Assesment of
Benefit or Costs

Energy (2.2 and 6.4.2)
Capacity (2.4)
Reduced generating costs (2. 2)

Improved diversity of supply (2.3)
Improved system reliability (2.4)

Indirect Benefits

4,200 kMh/yr x 10

802 kW x 10

225 million $/yr Large

Small

Small

Local Taxes (Ad Valorem) (5. 9) i 5. 5 million $/yr Large

Annual employment (5. 9)
Annual payroll (5.9)
Annual local purchases (5.9)

280 persons
7.8 million $/yr

$ 750,000/yr

Small
Noderate
Small

Economic costs of o eratin

Fuel (2.2 and 6.4.3)

0 8( N (6.4.3)

Decommissioning (2.2 and 5. 11)

Environmental Costs

1. Resources Committed
a. Land (FES-CP 2. 1)
b. Mater (5. 3. 1)

2. Damages Suffered by Other
Mater Users Because of
a, Surface Water Consumption

(5.3.I)
b. Surface Water Contamination

(5. 3. 1)
c. Ground Mater Consumption

(5.3.2)
d. Ground Water Contamination

(5.3.2)

10 mills/kWh (initial year
of operation)

4 mills/kMh (initial,year
of operation)

21-43 million 1978 $ ,

458 ha
9.6 2/s

Small

Small

Small

Small
None

None

None

None „

Hone
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Table 6. 1 (continued)

Primary Impact and Effect
on Population or Resources~

Nagnitude or
Reference~

Staff Assesment of
Benefit or Costs

3. Damage to Aquatic Biota Due to
a. Intake Losses (5. 6)
b. Surface Water Discharges-

Heat (5.6.4)
c. Surface Mater Discharges-

Chemical (5. 6. 5}

4. Damage to Terrestrial Resources
(5.5)

5. Human Health Effects (Non-
radiological) Due to
Air equality Changes (5.4)

6. Human Health Effects
(Radiological) Due to
a. Effects of Reactor Opera-

tion on General Population
(5.>0)

b. Effects of Reactor Opera-
tion on Workers at Site
(5. 10. 3. l. 1)

c. Effects of Balance of Fuel
Cycle (5.10.3.1.2}

d. Accident Risk (5.10.4)

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

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

Public Facilities and
Services (5.9)

e. Increased demands on
Private Facilities and
Services (5.9)

6.5 x 10~~ J/hr

Small

Smal 1

None,

None

None

Small

Small

Small

Small
Small
Small

Small

Small

IR p f id t 1dp iblyb 1 g, hi1 h i k f
accident is small.

St. Lucie 2 DES 6-3



Notes:

Table 6. 1 (continued)

1. References in parentheses indicate EIS section where evaluation
appears. „

2. For those factors which are not quantifiable, see text section.

3. Subjective measure of costs and benefits are assigned by reviewers,
where quantification "is not possible: Small - impacts which,
in the reviewers 'udgement, 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'udgement, are
likely to be clearly evident '(Mitigation alternatives are
usually considered for moderate impacts.); Large - impacts
which, in the reviewers'udgement, 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 living in the
area.

6. 4. 5 Environmental Costs

The environmental costs were previously 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 operati'on of St. Lucie 2. 'o 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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APPENDIX A

COMMENTS ON THE DRAFT ENVIRONMENTAL STATEMENT

St. Lucie 2 DES A-1



APPENDIX 8

FINAL ENVIRONMENTAL STATEMENT RELATED TO
CONSTRUCTION OF ST. LUCIE PLANT UNIT 2
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SUIRY AND CONCLUSIONS

This Final Environmental,Statement vas prepared by the U.S.
Atomic Energy Comxission, Directorate of Licensing.

1. This action is administrative.

related to construction of

ST. LUGlE PLANT
UNlT 2

FLORIDAPOWER ANDLIGHTCOMPANY-

DOCKET NO. 50 389

~tGT~
~ ~

2. The proposed action is the issuance of a construction permit to the
Florida Pover and Light Company (the applicant) for constructing
St. Lucia Plant Unit No. 2, a nuclear power reactor located on
Hutchinson Island on the east coast of Florida approximately midway
betveen the cities of Fort Pierce and Stuart (Docket No. 50-389).

Unit 2 is proposed as a nuclear pressurixed vater type plant with a
thermal pover rating of 2560 segavatts (Wt) and a gross electrical
pover output of 850 NVe and a net output of 810 lQe. A design
power level of 2700 HNt is anticipated at some future date and
is considered in the assessments contained in this statement.
Exhaust steam from thc plant villbe cooled by water pumped from
and discharged back to the Atlantic Ocean.

At the present time there is one other nuclear power plant being
built on the site (Unit No. 1) which is similar in design and
electrical power generation capacity to Unit 2. The tvo units vill
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. Sumsary of environmental impact and adverse effects:

About 300 acres of the 1132-acre site have been converted to
cooling canals and a landscaped fillarea for Unit 1. The
filled area vas predominately mangrove svamp, containing many
dead trees as a result of earlier flooding for mosquito con-
trol. No additional acreage willbe converted for Unit 2

(Section 4.1).

MAY1974

UNITED STATES ATONIC ENERGY CONNISSION

DIRECTORATE OF LKEIISIIIG

Some fish and planktonic organisms villbe entrained in the
Atlantic Ocean intake system. Fish villbe trapped in the intake
canal vith no mechanism for return to the ocean. B>st planktonic
organisms villbe eventually killed by thermal shock as they pass
through the condenser. Hovever, the n~ers villbe small and
the impact on the ecosystem is expected to be minor (Section 5.5.2).

The maximum ocean surface temperature rise at the Atlantic Ocean
discharge should be about 1.5'F. The area of the 1'F isothetm
should be extended from an estimated 2860 acres with only Unit 1



operating to 3372 acres vith the addition of Unit 2. It was

estimated chere could conceivably be some thezaal effects froa
Unit 1 operation on the mating habits of turtles in the plume

zone and on the activity of turtle hatchlings as they leave their
beach nests. Effects on other marine life vere expected to be
ainiaal. 'Ihe addition of Unit 2 should have no significant
additional effects due co the lower maximum surface temperature
associated with the multiport discharge line (Section 5.5.2.6) ~

'Plant lighting aay cause turtle hatchling aisorientation leading
to increased mortality. However, most of the lighting was

required for Unit 1 and plantings of Australian pine or other
suitable plants behind the dune line vere required to shield the
beach and dune areas from this lighting. Mich these plantings,
the additional lighting required Eoz Unit 2 should have no signi-
ficant additional effect on turtle.aisoriencation (Sections 4.3.1
and 5.5.1).

Equipment lighting during construction could cause aisorientation
of birds during stora Eronts, with death fron exhaustion or hitting
tall structures. As was done during Unit 1 construction, non-
essential lighting vill be tuzned off during such periods, and vith
this action no significant bird kills are anticipated. No signifi-
cant effect of operational lighting of Unit 2 is anticipated since
little additional lighting is required for Unit 2 (Sections 4.3.1
and 5.5.1).

Improper storage and disposal oE edible refuse by chc construc-
cion and operating vork forces for Unit 2 could lead to increased
raccoon populations vich a corresponding increase in turtle
hatchling predacion. However, refuse control measures are
planned and the impact is expected to be minor (Sections 4.3.1

~ and 5.5. I) .

The ocean beach dune villhave co be recut co install the dis-
charge line for Unit 2. Ihe dune is the priaary barrier against
severe wave action cutting the island in tvo during a stoza. The
applicant plans a construction procedure to minimize the potential
for wave damage. (Section 4.1)

Beach-construction activicies Eor the Unit 2 discharge line vill
probably affect turtle nesting in the immediate construction area
during onc nesting season. Short-tera preventive measures are
planned and no long-tera effects from construction arc expected
(Section 4.3,1).

~ Approximately 4.3 acres of the ocean bottom villbe dredged to
install the discharge line. Benthic organisms in this area will
be killed. However, the nastier lost is a very small portion of
the total population in the area and repopulation is expected
vithin one year. Consequently the Impact should be ainor and
shore tera (Section 4.3.2).

Thc risk associated with accidental radiation exposure is vezy
low (Section 7).

No significant environmental impacts are anticipated from normal
operational releases of radioactive aaterials. 'Ihe estimated
total body dose from gaseous and liquid off luents to the 1980
population vithin 50 miles from operation of Unit 2 is 0.4 aan-
rca/yr. The dose co the general population from shipmcncs of
spent fuel «nd vesta amount to 7 aan-rem/yr. These doses are
less than the nozaal fluctuations in the 54,000 aan-rem/yr back-
ground dose this population vould receive (Section 5.4.7).

~ 'Ihe entire plane cannot be hidden froa viev in the flat>
generally lov growth terrain of Hutchinson Island. Hovever,
since natural plantings screen the plant froa most of the ocean
beach and the nearesc mainland residential area is about 1.5
miles away, the impacc of Unit 1 vas considered minimal. The
addition of Unit 2 should result in only a very minor increase
in the overall visual impact of the plant (Section 5.1).

4. Principal alternatives considered:

A decision nor. to provide thc power to be supplied by Unic 2,

Construction of an equivalent capacity nuclear plant at another
site,

Use of alternative fuels (fossil or hydroelectric),

Hodification of the proposed condenser cooling system to utilize:
- a cooling pond- a spray pond .- dry cooling cowezs- aechanical draft, saltvater cooling tovers
- natural draft,'saltvater cooling towers
- dilution of the discharge water,

P
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~ Alternative sanitazy systems

- extended aeration- installation of a sewage linc to Port Pierce,

~ hlteznative biocide systems

- mechanical cleaning- ozonization,

~ Alteznative chemical treatment systems

- crystallization of wastes
- reverse ceaosfs of supply water,

~ Alternative transportation procedures.

5. The following Federal, State and local agencies werc asked to
comment on the Draft Envfroacental Statementz

Advisozy Council on Historic Preservation
Department of Agriculture
Department of the bray, Corps of Engineers
Department of Cocaerce
Department of Health, Education and Welfare
Department of Housing and U*an Development
Department of the Interior
Deparzmen» of Transportation
Environmental Protection Agency
Federal Energy Office
Federal Power Cocafssion
Plorfda Department of Pollution Control
Florida Department of Natural Resources
Offfce of the Governor, State o! Plorida
Plorida Division of Health
Florida Public Service Conmissfon
County Administrator> St. Lucie County

The following Federal, State and local agencies submitted
cocments on the Draft Envfromcental Statement which was
issued on February 8, 1974.

Advisory Council on Historic Preservation
Department of Agricultuze
Department of Cocmercc
Department of Health, Education and Welfare

Department of the Interior
Department of Transportation
Environmental Protection Agency
Pederal Power Commfssfon
Florida,State Department of hdmfnfstratfon
Plorfda State Department of Pollution Control
Florida State Department of Natural Resources
Plorfda Public Service Coc>afssfon
County Administrator, St. Lucfe County

In addition, conzents on the Draft Envfronuental Statement were
received from Plorida Power and Light Company.

The texts of these cocments are appended to this Final Environmental
Statement.

6. This Pfnal Environmental Statement was made available to the
public, to the Council on Environmental Quality, and to the other
speciffed agencies in Hay 1974,

7. On thc basis of the analysis and evaluation set forth in this
statement, aftez weighing the envfronacntal, economic, technical and
other benefits of the St. Lucfe Plant Unit No. 2 against cnvizon-
aental and other costs and considering available alternatives, it is
concluded that the action called for, under the National Envfronacntal
Policy Act of 1969 (NEPA) and Appendix D to 10 CPR Part 50, fs the
issuance of a construction permit for St. Lucfe Plant Unit No. 2 sub-
/oct 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
dfstuzbed for Unit 2 construction, the applicant will replace
these plantings at the earliest feasible time. Furthezaore>
the applicant will shield plant lighting added for Unit 2 to
afnimize sky shine.

b. In restoring the ocean dune to fts original condition after
installatfon of the U'nft 2 discharge lfne> the applicant will
replant the dune at the earliest feasible time with dune stabili
zing plants indfgeneous to the area (Section 4.1).- These
plantings will be in additfon to the applicant's cocmitment
to replant the Australian pine or other suitable plants light
screen if dfstu*ed.

c. The applicant shall take the necessary mitigating actfon,
fncludfng, those sucaarized in Section 4.5 of this Environmental
Stateaent, during construction of the plant to avofd unnecessary
adverse envfroacental impacts from construction activities.
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d. 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.

e. Before engaging in a construction activity which may result
in n,significant adverse environmental impact that was not
evaluated or that is significantly greater than that evalu-
ated in this Environmental Statement, the applicant shall
provide written notification to the Director of Licensing,
U.S. Atomic Energy Cormission.
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This environmental statement was prepared by the U.S. Atomic Energy
Cocmission, Directorate of Licensing (the staff) in accordance with
the Commission's regulation, 10 CFR 50, Appendix D, which implements
the requirements of the National Environmental Policy Act of 1969
(NEPA). New proposed regulations have been published (38 FED REG

30203, Nov. 1, 1973) as Part 51 of 10 CPR, which would replace
Appendix D to Part 50.

The HEPA states, auong other things, that it is the continuing
responsibility of the Federal Government to use all practicable
means, consistent with other essential considerations of national
policy, to improve and coordinate Federal plans> functions, programs>
and resources to the end that the Nation may:

~ Fulfill the responsibilities of each generation 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 beneficial uses of thc environ-
ment 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
permit high standards of living and a wide sharing of life'
amenities.

Enhance thc 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 human environment> Section 102(2)(C) of the NEPA
calls for preparation of a detailed statement on:

(i) the environmental impact of the proposed'action;

(ii) any adverse environmental effects which cannot be avoided should
the proposal be implemented;

(iii) alternatives to the proposed action;



(iv) the relationship between local short-tera uses of man's environ-
ment and the maintenance and enhancement of long-tern productiv-
ity> and>

(v) any irreversible and irretrievable commitments of resources which
would be involved in the proposed action should it be implemented.

Single copies of this statement may be obtained by writing the Deputy
Director for Reactor Projects, Directorate of Licensing, U.S. Atomic
Energy ~salon, Washington, D.C. 20545. Mr. F. A. St.Mary is the
ABC Environmental Project Manager for this statement. (301-443-6990) ~

An environmental report accompanies each application for a construction
permit or a full-power operating license. A public announcement of the
availability of the report is made. Any comments by interested persons
on the report are considered by the staff. In conducting the required
NRPA review, the staff meets with the applicant to discuss items of
information in thc environmental report, to seek new information from
the applicant that might be needed Eor an adequate assessment> and
generally to ensure that the staff has a thorough understanding oE the
proposed project. In addition, the staff seeks information from other
sources that will assist in the evaluation and visits and inspects the
project site and surrounding vicinity. Members of the staff may meet
with State and local officials who are charged with protecting State
and local interests. On the basis of all the foregoing and other such
activities or inquiries as are deemed useful and appropriate, the staff
makes an independent assessment of the considerations specified in
Section 102(2)(C) of thc HRPA and Appends D of 10 CPR 50.

This evaluation leads to the publication of a draft environmental state-
ment, prepared by the Directorate of Licensing, which is then circulated
to Federal, State and local governmental agencies for comment. A summary
notice is published in the Pederal R ister 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 couments on the draft statement>
the staff prepares a final environmental statement, 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 environmental
effects with the environmental> economic> technical, and other benefits
oE the facility; and a conclusion as to whether —after the environmental>
economic, technical, and other benefits are weighed against 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 environmental statement and
the safety evaluation report prepared by the staff are submitted to the
Atomic Safety and Licensing Board for its consideration in'eaching a
decision on the application.
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1 INTRODUCTION

1.1 The Pro osed Pro ect

The proposed project is the Sc. Lucia Plant Unit No. 2> a nuclear
pressurized vater type plant> vith a gross electrical pover output
of 850 MU aad a thermal power rating of 2560 MU. The uait vill be

- constructed on Hutchinson Island, approximately midway betveea the
cities of Fort Pierce and Stuart on the east coast of Plorida.

One other nuclear plant is currearly being constructed oa the same
site, St. Lucie Plant Unit No. 1, which is similar in design aad
power output to Unit No. 2. The tvo uaits vill share certain facili-
ties including the intake and discharge cooling vater canals and the
three-circuit transmission system.
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Unit No. 1 is scheduled for commercial pover operation in December
1975; Unit No. 2 commercial pover operation is scheduled for
December 1979.

1.2 Status of Reviews and A revels

The applicaat applied for a construction permit for Unit No. 2 from
the Atomic Energy Crrmission in April 1973; An environmental report
was submitted to the AEC in Augusc 1973.

The applicant states the folloviag ccajor licenses or permits vill be
required I I
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1. Plorida Peeler and Light Ceccpanyl St'. Lucie Plant Unit No. 2,
Ehvironncntal Re rt Section 12, hugest 10, 1973.
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2, THE SITE

2.1 Plant Location

The plant is located on Hutchinson Island in St. Lucia County about. half-
way between the cities of Fort Pierce and Stuart on the east coast of
Plorrda (see Figure 2.1). The site is approximately 120 highway miles
north of Miami, 225 miles south of Jacksonville and 150 miles east of
Tampa. 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 maxim'idth. This portion
of the island extends from Fort Pierce Inlet, at the city of Port Pierce,
south to Sewalls'oint 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 in the usual sense. It is a
long> thin, tidal lagoon stretching down the southeastern coast of
Plorida between the mainland and a series of off-shore islands. The
river is approximately 7200 ft wide at the plant site.

As shown in Pigurc 2.2, Hutchinson Island is generally flat. Much ofit consists of swamp covered with dense vegetation characteristic of
Plorida coastal mangrove swamps. Many of the black mangrovcs were
killed when parts of the island were flooded for mosquito control in the
1930's and 1940's. Red mangroves 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.

r o

The plant is located on 1132 acres near the mwpoint of the island. 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'he plant site will be left essentially as it was at the time
of acquisition in 1968, subject to disturbance only if other power plants
are built on the site.

" 2.2 Re ional Demo ra h Land and Water Use

b e

r Llg

~> 4>4

As shorn in Pigure 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 remaining portion neer the coast is
flatwoods country used extensively to raise cattle and citrus fruit.
IWo-thirds of the land area of the county is devoted to agriculture:
41X pasture, 23X citrus and 1X vegetables. Tomatoes comprise 99X of the
vegetable crop.

PICURE 2.1 SITE LOCATION MAP
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UNIT 2

g DISCHARGE

UNIT I ~

DISCHARGE

INTAKE
STRUCTURE

zL,P

South of St. Lucie County lies Hartin County; the county boundazy oa
Hutchinson Island is approximately 7.5 miles south of the plant. This
559-square-mile couaty is also flat aad Iow with large patches of flat-
woods ia the western third of the county. Approximately SOX of the land
area is devoted to agriculture: 35X pasture, 14X citrus aad 0.7X
vegetable. Host of the agricultural activities are west of the Sunshine
State Parkway (US 95).

DISCHARGE CANAL

m ATIANIC OCEAN

%Qf v.i

PUSS I DIE FUTURE
RECIRCULATION CANAL

Both counties are sparsely populated now, with most of the population
coaceatrated along the coastline. In 1970 the population within a~le radius of the site was 1165. Within a 10-mile radius the popu-
lation was 46,505 end within 50 miles it was 301,155. By 1980, when
Unit 2 is scheduled to be in operation, the population within 5 md.les is
estimated to be 1620, within 10 miles - 61,000, and within 50 miles is
estimated to be over 446,000. By the year 2000 the population wizhia 50
miles should exceed 740,000. A detailed breekdo»n of current and pro)ected
future population around the plant is shown in Figures 2.5, 2.6 and 2.7.
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St. Lucie County Total
Fort Pierce division

Fort Pierce city
Fore Pierce North division

Fort Pierce northwest
St. Lucie village

Fart. Pierce South division
Port St. Lucie city

Mesc St. Lucia division

Hartin County Total
Hobe Sound divisioa

Hobe Sound
Jupiter Island town
Salerao

Iadjantown division
Indiantown

Stuart division
Ocean Breeze to»n
Sewalls Point town
Stuart city

50,836
29,721
29,721

7,340
3>269

428
10,964

330
2,811

28,035
7, 751
2,029

295
1,161
4 >446
2 >283

15 > 838
714
298

4,820

39,294
25,256
25,256
5,776
1,417

6,415

1,847

16,9 32
4,001

114

2,652
1,411

10 >279

151
4,791

29 .4
17.7
17.7
27.1

130. 7

70.9

52. 2

65.6
93.7

158.8

67. 6
61.8
54.1

97.4
0.6

Currently population near the plant is concentrated around two cities,
Fort Pierce aad Stuart. Fort Pierce, the largest city and county seat
of St. Lucie County, is located approximately 8 miles north of the plant.
Stuart, the largesc city end county seat of Hartin County is located
across from the southern ead of Hutchinson Island. Recent census figures
for these couaties are:I

FIGURE 2.4 PLA.'IT PI&f PLAN
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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 some limited develop-
ment mainly related to tourism. At the north end, a pipeline has permitted
development with the city limits of Fort Pierce. 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 into- the line by paying a prorated
share of the cost, although the applicant has reserved two-thirds of the
line capacity (1800 gpm total capacity) for plant use.2 The line has been
extended south from thc 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 developments on the
island were tourism related. Much of the island adjacent to thc ocean
beach, including the areas on either side of thc plant site was zoned R-4
(see Figure 2.8). This zoning permits 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 5 miles south
of the plant (see Figure 2.9), a Holiday Inn is almost completed and a
Ramada Inn is under construction for the same vicinity. A major trailer
park/campground is in operation about 5 miles south of thc plant, partially
on thc 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.
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Across Indian River thcrc is a narrow strip. of primarily residential
development extending from Stuart north to Fort Pierce. This development
is bounded by Indian River on thc east and the Savannas, a swampy area up
to one-half mile wide in places, on the west. Thc Florida East Coast
Railroad line borders thc Savannas and South Indian River Drive borders
Indian River, with the rcsidcntial development between (see Figure 2.10).
'Ihe area immediately across from the applicant's plant is residential.
However, there were efforts undezway in September, 1973 to get approval
for a large condominium development on South Indian River Drive across
from Herman Bay just south of the plant.

Major recreational activities in the vicinity of thc plant include boat-
ing and fishing (particulazly in Indian River) > swimming, picnicking,
camping and limited duck hunting in season. Thc applicant estimates
about 15,000 boats per year traverse Indian River neaz thc plant site.
Stuart is considered a major boating and fishing resort area and some
sport fishing boats also opcratc from Fort Piercc.

FIGURE 2.7 POPULATION DENSITY CHART 50-NILE RADIUS

The Savannas Recreation Area, located approximately 5 miles UW of the plant
(see Figurc 2.9) is the largest center of recreational activities near
the plant. Approximately 440 visitors per day and 25 campers per night
are estimated to use this facility (Ref. 4 ~ p. 2.2-3). On Hutchinson
Island small 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 Archeolo ical Sites and Natural Landmarks
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The National Register of Historic Places lists 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 Okeechobce Battlefield is located about the same
distance west of the plant, near the town of Okecchobee.

The State of Nlorida, Board of Archives and History states "no
historical. damage will be done by this pro)ect.u They further indicate
there are unexplored middens and mounds'ut 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 transmission line right-of-way and concluded
"this pzo)ect 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 acco~lished during the construction
of Unit 1 there is virtually no potential for discovery of ob)acts of
historical, archeological, architectural> or cultural significance during
construction of Unit 2.

2.4 Ceolo and Scis=olo (Ref. 8, pp. 6-7; Rcf. 4, pp. 2.4-1 to 2.4-4)

»»I

»»I
»»Y'

I'l;
I

h,g

I
»»I O

«z «z «zOOO» O IL
or
OIA I»I «Z
ll «z cz

g
»n

cv

The general topography of Hutchinson Island is of thc 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
fozmation, a sedimentary rock formation composed of clay lenses'andy
limestone, and silty fine-to~odium sand with fragmented shells. This
highly permeable stratum extends 35 to 90 ft below sea level. Under-
lying this stratum there is semipermeable xone, Hawthorne formation,
consisting of slightly clayey and very fine silt which extends 600 ft
below sea level. In preparing the site, the applicant has raised the
plant area by filling 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 from the site. The one area of
observed earthquake concentzation, Creen Cove Springs, is more than 180 miles
from the site and about 25 miles south of Jacksonville, Plorida. Other
cazthquakes within the arete have been scattered. There is no evidence any
arc related to known structural features. The strongest earthquake felt in
the state was centered fax to the north, at Charleston, South Carolina.
There is no evidence of any structural features which might pro)ect the
effects of such an eazthquake toward this site ar. 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 ft below the land
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surface. Average aanual precipitation is about 62 in. Surface runoff
at the site is very small because of high soil peraeability 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.

Curreatly, there are ao freshvater supplies on Hutchiason Island: many
attempts to develop wells have proved uasuccessEul aad freshvater must
be brought ia from the mainland by pipeiines. The surface hydrologic
boundaries of the site are the Atlantic Oceaa to the east and Iadian
River to the vest.

Indian River is a long, thin, shallow, tidally influenced lagooa which
separates che island from the mainland. Tidal flovs eater snd leave
through Port Pierce Inlet, 8 miles north of the site> and St. Lucie Ialec,
14 miles to the south, neer Stuart. The lagoon is a brackish body of
vatcr vhich is supplied by subsurface return flovs, mainland runoff, small
stream inflovs and tidal exchange. The tidal range ia Indiaa River is
approximately 0.5 ft. The shallov depth of the lagoon, approximately 5 to
10 ft, ia coa5unction vith the tidal exchanges prevents any significant
thermal stratification. Average salinity varies seasonally from about
32 parts per thousand (ppz) to 15 ppt (Ref. 9, p. 3); these large vari-
ations ia salinity appear to occur from dilution vith Ereshvater zunoff
or reconcentration due to evaporation.

The coastal waters offshore of Hutchinson Island respond to a large
field of aocioa including possible variations in the Florida Current
and Culf Scream. Preliminary date iadicace che currents are generally
oriented parallel to the shoreline. Longshore currents predominately
nm south at about 0.6 ft per second (fps); hovever, during periods of
direction reversal a northerly current flovs at about 0.2 fps. The
maxismsm south and aorth currents arc 1.3 fps and 0.7 fps, respectively.

Ocean vater temperatures, zecorded from August 1970 through March 1972,
at the proposed condenser cooling discharge point, show a maximum of
86'P and a misdzsum of 61'F.II Highs occurred dusiag September aad Octo-
ber and love during January, February and March. Hormally, surface and
bottom temperatures closely parallel each other indicacing lack of a
pronounced therzeclinc Qef. 8> p. 27, 29) . Bovever, temperature
decreases have been acted ia mM-ssmmer pzobably due to upwelling (Ref. 4,
p. 2.7-9). Saliaity was reported to range from 33 to 36 ppt at the
eight stations sampled ia September and Hovenbez 1971.sz In July 1970,
no halocline was obscrvcd offshore and salinity vas reported to be
36.8 ppt.e Dissolved oxygen decreased during the mid-summer period to
3.2 ppss co~ared with 5 to 7 ppm during other seasons (Ref. 4, p. 2.7.8).

Hutrienc levels (phosphate, nitrate, nitrite, smmonia, and silicate) are
measured monthly and are available from Pebruary 1972 to March 1973 at

surface and bottom for five stations offshore. The sean levels for each

sampling day are plotted on Figures 2.11 through 2.15 (Ref. 4, p. 2.7.8,
2. 7-9) ~

Phosphate-phosphorous levels indicate a ma5or peek in December vich
sigaificaat peaks ia July and October. They range over an order of
magaitude, from less than 0.05 ppm to nearly 10 ppm. The peak in
July provides additioaal evMence of upvelling. These values are very
high compared with typical oceanic levels. Z Hitrate-nitrogea also peaks
in December with a slight peak in July; it ranges from about 0.002 to
0.0075 ppm. Similarly, nitrite-nitrogen has a peak in Dccenber but
reaches a minimum in July. It ranges from zero to about 0.001 ~pm>
vhich like the nitrate levels is quite lov for oceanic watezs. 1

Amonium-nitrogen levels were very high in February 1972, but arc
reported to be quite lov since then. Silicate-silicon values show a
vMe month-to-month fluctuation, but are within the mid-range oE typical
oceanic Icvels.13 The December maxima in nucrienc levels may result
from decomposition of the organisms in the fall bloom.

Proposed State of Plorida water quality standards (Ref. 14, p. 11)
classify the adjacent Atlaatic waters as Class IIIwaters (i.c. suitable
for recreation, propagation and management of fish and wildlife). Rules
of the Departzent of Pollution Control (Ref. 14, p. 8-BA) provide that:

The criteria of vater quality hereafter provided willbe
applied oaly after reasonable opportunity for mixture of vastes
vith receiving vaters has been afforded; the reasonableness of
the opportunity for mixture of wastes and receiving vater shall
be detersained on the basis of the physical characteristics of
thc receiving vaters... All discharges or proposed discharges
of heated vatcr into receiving, bodies of water which are con-
trolled by the state shall be sub)ected to a thorough study to
assess the consequences of thc discharge upon the environment...

Further specifications of vatez quality parameters are shown in Table 2.1
and 2.2.

In addition the current Nacional Pollutant Discharge Elimination System
15

(NPDES) permit issued by the U.S. Environmental protection Agency for
the St. Lucie Plant requizess

The discharge into the Atlantic Ocean shall noc cause a
temperature risc in excess of 0.8'C (1.5'P) above acbient sur-
face temperature outside a 162 Hectarcs (400 acre) zone of
mixing during the months oE June through September, nor a
2.2'C (4 F) rise during the remaining months. In addition,
the surface temperature conditions within the rona of ssixing
willnot extend a rise of 3.14C (5.5'F) over ambient tcmpera-
cuz'e nor & rssximum tempezaturc of 33,9 C (93 P) as an
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TLBIII 2. I

0.5

STATE OP FLORIDA
WATER QUALITY DESCRIPTION FOR CLASS III WATERS

Natural waters suitable for recreation, propagation and management of
fish and wildlife.

'.4

a- 0.3

C)
cn 02

0.1

0
J F M A M J J A S 0 N 0 J F M A

1972 1973

1. Sewage, Industrial Wastes

2. pH

3. Dissolved Oxygen

4. Bacteriological

5. Toxic Substances

6. Deleterious Substances-

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
(S.5)

Not artificially depressed below
four (4.0) ppm.

Coliform group not to exceed
1,000/100 ml as a monthly average;
nor exceed the number in more than
202 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
a nuisance.

FICIISE 2.15 CCTIII SZLICSTE LBIELS ST BOMIZNSON ISIIINO
CIEIIBS OF 5 STETIONSZ

7. Turbidity Not to exceed fifty (50.0) Jackson
units.
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TABLE 2. 2

STATE OF FLORIDA
WATER TEMPERATURE STANDARDS

Coastal
S I t J~St b ~Otb

instantaneous maximum at any point. Thezmal defouling of
the intake pipeline is authorised subject to (1) a maximum
release temperature limitation of 48.9'C (120'F), (2) a
maximum surface temperature rise limitation of 1.1'C (2'F),
(3) conditions necessary to assure that discharge limits
for aerial 001 are not exceeded due to recirculation, and
(4) minimization of frequency of defouiing and periods of
cleaning consistent with required defouling results...

Peninsular 904F Hax 90~F Hax
Plorida AM +5'P AH +3'F

92~F Max
AM+2 F

90'F Max 974F Hax
AM +4 P AM +17 F

Other NPDES effuent limitations are listed in Table 2.3. The NPDES
pezmit also provides for temperature, chemical and biological
monitoring requirements.

Northern
Plorida

92'F Max 92'F Max
AM+5 P AM+3 P

92'P Max
AH.+2 F

90'F Max 97'F Hsx
AH.+4 F ~+17 F 2 6~M.t* I*

AN - Ambient

Northern Florida - North of Lat. 30'N including Culf snd Franklin
Counties.

TABLE 2.3

NPDES EFFLUENT LIMITATIONS

1 Plow

2. pH

3. Total Chlorine Residual

4. Intake Velocity

1180 cfs

6.0 - 9.0

Not to exceed 0.1 ppm

Not to exceed 1.0 fps

Peninsular Florida - South of Lat. 30'N excluding Culf and Franklin
Counties.

The meteorology at the site zs ~noted by, the presence of thc Azores
Bermuda high pressure system which results in a subtropical marine type
climate for the Florida east. coast. 'Ihe summers are warm with abundant
rainfall while thc winters arc mild and dry. Only occasionally during
the winter is thc area sub)ected to an outbreak of cold continental air.
Sevezc weather at the site comes in the form of thundczstozms, tornadoes,
and hurricanes.

Based on climatological data from West Palm Beach from 1931 to 1960, the
nozmal monthly temperatures range from 66.94F in January to 83.0~F in
August. Thc highest reported rempcrature in the West Palm Beach locality
was 1014F in July 1942, while the lowest was 294F in January 1970. On
the average, the maximum temperature at West Palm Beach is above 90 F
53 days/yr, while the minimum temperature is below 32 F only one day/yr.
Data collected at Fort Pierce from 1904 to 1960, shows mean average
daily temperatures range from 64.7'F in Januazy to 81.8'F in August with
an annual average of 73.7 F (Ref. 4 ~ p. 2.6-7).

Precipitation at thc site is unevenly distributed during the year. 'West
Palm Beach data from 1931 to 1960 reveals the normal precipitation total
is 61.7 in. of rain/yr, while Februazy has the lowest with 2.35 in. of
rain/month. On thc average, precipitation at west Palm Beach is 0.01 in.
or care 131 days/yr. IS

Based on West Palm Beach data from 1964 to 1971 the annual average rela-
tive humidity is 722 and the annual average humidktics for the hours
1 s.m., 7 a.m., 1 p.m. and 7 p.m. are 80, 82, 60 and 722, respectively.ie

Heavy fog occurs on the average only eight days/yr (Rcf. 4, p. 2.6-2,
Ref. 16). Climatological statistics for temperature, precipitation,
thundcrstorms, winds, and humidity arc listed in Table 2.4.
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Potentially destructive vinds at the site are associated vith thunder-
stozus> hurricanes and tornadoes. Prom data recorded at West Palm
Beach from 1943-1971, on an annual a>rcrage there arc 78 days during
which thundezstozms are observed. July and August have the largest
mean ncmber of thvndezstozms vith 16.10 Prom 1955-1967 the mean annual
toznado frequency vas 2.5 for the 1 latitude-longitude square containing
the site. 'Ihus, the probability of a tornado actually striking zhe 1 degree
square area containing the site is 1.9 x 10 3, while thc recurrence interval
is 541 years. Toznadocs are ~t co«scen from May through October. Hurri-
cane occurzence in Ploz'ida for the period 1SS5 to 195S was reported to
be 1.6/yr with a range of 0 to 5 in indivMual years. 'Ihe probability oE
hurricane force vinds at the plant site is estimated to be one in
15 years. Hurricanes occur during June to November'(Ref. 17, p. II-11).
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The monsoonal nature oE the general circulation in the area together with
the proximity of the site to thc ocean results in a high percentage of
easterly component (onshore) winds. Wind data obtained at the site
during the period Harch 1, 1971, to Februazy 29, 1972, indicate onshore
winds occurred about 60X of thc time vith a mean wind speed of 9 mph
while offshore vinds occurred about 35X of the time vith a mean wind
speed of 8 mph. Gains occurred about 5X of the time.

Diffusion characteristics oE the site are generally favorable. The varm
waters of the ad)scent Gulf Stream current, located a fev miles offshore>
tend to inhibit the formation of strong persistent lov level inuersions
vhile instability, during the day is aided by the strong insolation.
Based on data taken at the site from March 1, l971, through Decem-
ber 31, 1972, unstable, neutral> stable, and very stable conditions

occur'bout

29, 27, 34 and 9X of the tine, respectively, with corresponding
mean vind speeds of 8 2> 8 6> 6.2 and 3 mph (Ref. 4, pp. 2.6-46 to
2.6-49).
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A meteorological zx>nitoring program vas begun at the site in March 1971.
Meteorological data acquisition during the preoperational and opera-
tional program is described in Section 6.

2. 7 ~geo 1o

2.7.1 Terrestrial

Hutchinson Island is typical of the offshore sandbars which line the
southern U.S. Atlantic coastline. It is made up of an eastern sandbar
which rises to about 15 ft and a swale on the inland side which extends
about a mile westward at the site of the reactor which is thc widest
place on the island. This divides the habitats into a beach-dune
eastern xone and a vestern svale primarily occupied by mangrove svamps.

The mangrove swamps were initially maintained by tidal and occasional
storm driven incursions of seawater as well as by rain. In the lower
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zones along, Indian River and Big Mud and Blfnd Creeks, the red mangrove,
~get* h ~1 ~ 'P d~ *t d hll th I d bl I g
h I I Itld*,dth II* hl' g,~tl I
were'established on higher ground less frequently and less deeply
fl & d. 2ypl lly, I ' I tb,tt M. e~.
vould be expected along the higher edges of such mangrove swamps but
there ie no evidence ac this tine of fts presence. These mangrove
svamps are notevorchy for their high productivity vith leaf fall leading
to a basal mangrove peat vhfch provides the energy source to support a
rich population of rooplaakcon, insects, snails, fiddler crabs and
mfnaows, vhfch in curn support large populations of fish, reptiles,
birds and mammals.

Much of this aatural community was destroyed in che 1930's and 40's
when a mosquito concrol program vas initiated under the W.P.A. The
mosquito control program vas predicated on the fact that mosquitos do
not breed successfully in saline vacer. Thus the mangrove swamps vere
trenched, diked and flooded vfth seavater vhfch remained stagnant at a
relatively fixed level. Since the mangrove roots obtain their oxygen
supply through specialized breathing pores vithin the tidal xone, such
floodfag caused the death of large aumbers of trees, principally the
black mangroves, aad drastically reduced the productivity of the area.

Essentially all of the land now being occupied by the pleat 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 fillof approximately 200 acres for Unit 1

changed one of these diked areas from its status as sa artificial
impoundment to that of an artificial knoll. It is doubtful chfs nevly
raised grouad vill provide much nev habitat for native life since it will
be intensfvely used.

The applfcanc has left a canal surrounding the Indfaa River side of the
site so that a band of mangroves shields the aev fillfrom 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 vater intake
to Unic 1 from Big Mud Creek. While this has decreased the screen of
trees which limited visibilityof the pleat from Indian Rfver, loss of
this porcioa of the perimeter canal has little signiffcaace to the biota.

The sandbar fnmediacely behind the ocean. beach rises to about 15 ft and
has typical small dunes stabilized in large part by a profusion of
pl t h: t,sil mi I, g p,e IbIf; ~ *dg,~g1 pe; tp l,g
p tl t;byd,d I* lel;d I thg
succulents, and voody species. In the more open and higher areas,
immediately behfad the dunes, Yucca, sav palmettos and cactus abound
along vfth many othet'lants. Where the Ausrralian pine has established
itself, fev uaderstory plants survive the dease shade and needle fall.
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Hutchfnson Island fs estimated to represenr. 0.1I of the world shore
line suitable for nesting of sea turtles (Ref. 4, p. 2.7-5). Three oae
mile segments of the islaad's beach vere censused ia 1967IS and a similar

.more extensive census vas made in 1971.2O Although the areas studied
vere noc identical, sampling sites can be related becveen the tvo studies
and it appears che nesting frequency did noc materially change in the
four years.

It also appears principal raccoon predation has shifted from mfd island
in 1967 to a more distributed pattern fn 1971 vich the race remaining
between 25 and 30I of nests. Ia the 1967 census, one nest vas presumed
I b the f g e tl (hl \ ~d hll lt197122 I
vere observed. Based oa multiple nesting returns, these sre estimated
t *p ~ ly I f I t tl . 91 I th b 2 ~hl~I t * sl f~ h.p dtl fgggby
vas observed for the loggerhead nests.

Some losses to birds also occur on land as newly hatched curcles move
from their nests to the oceaa. However, this movemenc typically occurs
at night due to a temperature response which fahibits hatchling emer-
geace at temperatures above 83'F, and bird predatioa is zdnfmfzed.
At the preseat time the greea seaturtle is considered either marginal or
fs included on most lists of eadangered species, primarily due to over-
exploftacioa by maa for food. During their nesting season the turtles
are protected by Florida game laws.

The applicaat has provided a list of plants, animals snd 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 either resideat or visitors to the
island with vater birds being the most common. Visitors listed as
rare or endangered include the American peregrfae falcon and southern
bald eagle which are frequent visitors and the Florida great white heron
snd shore tailed hawk, which are rare visitors to the island. While
Section 2.73 of the Envfroamental Reporc lists several species of "rare
or eadangered" animals, which may visit or be resident on Hutchinson
Island, the applicant has found no evidence that they reside on the site

Among nearly 40 mazmals reported for the island, the raccoon, opossum and
beach mouse appear to be the most abundanc. The rare or endangered
Florida manatee and Florida panther may also occasionally visit the
vicinity of the island.

There is ao evidence that hunting is a significant feature on the island,
chough some duck hunting along Indian River is reported aad hunting for
small mammals may be assumed. Such hunting should decrease on the island
as more of it is developed.
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2.7.2 ~uatXc

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. Running north-south down the river is the Intracoastal
Natezwayg a navLgation 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 location. A channel 55-ft deep was dredged during construction
of Unit 1 for barge. access and fillmaterial. Mangrove commmitles
encroach on both Indian River and Big Mud Creek frorg the Hutchinson Island
.shoreline.

Tidal exchange in Indian River is minimal due to small diurnal range (1 ft)
(Ref. 9, p. 7) and the constricted entrances to the rLver as well as its
shallow nature. Thc plant site and Big Mud Creek aze midway between the
channels at either end of the island and therefore in the region of least
tLdal exchange. No ~or streams enter Indian River in the area and
freshwater runoEE Ls primarily associated with seasonal heavy rainfall.
Thus, the salinity of the river varies greatly over short periods of time
and species present must be relatively euryhaline.

The waters of Indian River are reported to be a nursery ground with dense

C d 1 t 2 (CgcfMl ~ffflf . 11 g p ld
protection for eggs and larvae of fish species as well as invertebrates.
On its leaves grow diatoms (Ref. 8 pp. 38-39) and algae which serve as
food for the developing larvae. Llkewisep the mangrove conmunities
provide protection for aquatic fauna and sezve as additional nursery
grounds. A large benthic community which includes shellfish, tube worms

and crustaceans is also present (Ref. 22,- p. 2.7-6). Some shellfishing
took place in the river until 1970 when the Plorida Health Board closed
the waters due to .pollution 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).

Indian River supports both sport and comaercial fisheries. In 1970, 232

of the value of com((pezcial Landings in St. Lucie County consisted of fish
Ct 1 2&f kl t,pf ilpbl k llf.~il~bf
and silver mullet (M. ~cuzema (Rei. 8, p. 18). Popular sport species
f 2& cp tt& t C (W 1 ~bl, k (CCld

~ h d (C~b~tbl 1, d gc pp (Ctt
~Lscus (Ref. 4, p. 2.7-7).

Prioz to commencement of Unit 1 construction, Big Mud Creek had a high
biochemical oxygen demand (BOD) associated with an accumulation of decosg-

posing organic sedicentary debris. Plankton tows Ln Big Mud Creek yielded
very few organisms (Ref. 4, p. 2.7-7) . Dredging the barge access channel
removed much of the BOD and fishes have been recently obsezved in these
waters.

2. 7.2.2 Atlantic Ocean

The Atlantic Ocean lies to the east of Hutchinson Island. The bottom
topography gently slopes to a depth oE 40 ft, then rises to 21 ft at
Pierce Shoal approximately 1 mile offshore. Diving surveys indicate
the bottom sediment is coarse sand and contains shell fragzents. No

outcroppings, reefs, or grosses were reported within 6 miles of the site.
'Ihe benthos Ls diverse, but does not Include a significant nunber of
cocmczcfally valuable species.

Ocean waters adjacent to Hutchinson Island appear to be low in nutrients,
except phosphates, with evidence of some upwelling occurring in mid-
samer. 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
cozmonp but fish eggs and larvae are scarce Ln the plankton. Populations
of fishes appear to be small with thc exception of the surf tone where
migrating schools of anchovy are cozmon but transient members of the
community. In general> the area appears healthy with good diversity
and average productivity. The oceanic ecosystem is further discussed in
the following sections. Biological monitoring sites are shown on
Pigurc 2.16.

2.1.2.2.1 ~Ph t 1 k

Phytoplankton have been saapled offshore at five stations evezy second
month beginning Ln Septecbcr 1971 to Septeuber 1972 and monthly there-
after. Through April 1973, cell counts/liter ranged from 1 to 3),000,
with blooms apparent in thc autumn, January 1973, and Ln February-
March, 1972 (Rcf. 4, p. 2.7-10). Variance among stations at a given
sampling time was less than an order of magnitude except in Septeeiber
1971 and April 1973, when Station I (nearest shore) was lower than the
other locations. Nuzbers were lowest Ln July 1972, coinciding with the
upwelling described in Sectionc2.5. Cell counts are plotted in the
applicant's Environmental Report (Ref. 4, Figures 2.7-13 to 2.7-17).
Monthly chlorophyll a measurements arc plotted Ln Figure 2.17.
Chlorophyll a values range from 0.08 to 7. 70 ng/mz and also indicate
a decrease in midsuzmer with a winter and an autu(((n 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 Ln Septcebez and
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October and smaller peaks in December and Harch. z These values corre-
late well with ce11 counts and with nutrient levels. Thus, primary
production is near average or below for coastal waters. Generally,
diatoms were dominant in the phytoplankton and the most abundant of these
were Nitzhcia spptp Bellerochea apts Chaetoceros spp., Thalassionemait* b ld d Shl*t I t . Sl CI Mg d I 8

8 t ti (!It tt 111) I 8 ~ 1971 d t! I 8 t 1972
(Station I). Dinoflagellates were dominant in July and consisted primarily
of Cexatium spp. (Ref. 4, Figures 2.7-18 to 2.7-22). Detailed species
lists are presented in progress reports from the Plorida Department of
Natural Resources to the applicant.z '*

'.7.2.2.2~71 k

Zooplankton were sampled 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 Environmental Report (Rcf. 4, Figures 2.7-18 to 2.7-22).
Copepods comprised the ma5ority of these with counts from 82 to
10,930/m reported. A peak in numbers occurred in January with lowe
in November and July.

The inshore station (Station I) had fewest while Station IIIhad the
greatest numbers on tost occasions. The most abundant copepods included
1 tl, P I Cltb 7 8 ll I ~c ~ihth I
and Labidocera. Chaetognaths ~Sa ita sp.) were numerous. Larvae
included Oiko leura as well as various invertebrates and vertebrates
(Reft 49 p. 2.7-11 . Ichthyoplankton (fish eggs and larvae) were present
at numbers indicated in Table 2.5. They werc not identified to species.
Detailed species lists of zooplankters axe presented in progress repxts
.from the Plorida Depaxtment of Natural Resources to the applicant.

2.7.2.2.3 Fishes

TABLE 2.6

PISH SPECIES TAKEN IN TRANLS OPP BUTCHINSON ISLAND
(September-Hovcmber 1971)

Synod oat idae
~Sodus f( etens

Serranidae
~CC I tl ~heal d I hi

Cerreidae
Eucinostomus gula

Inshore lizardfish

Rock sea bass

Silver 5enny

Between September 1971 and March 1972 a single bl~nthly balloon trawl
was made and resulted in collection of 39 individuals of 12 species
(Ref. 4, p. 2.7-13). These are listed in Table 2.6. Beach seines at
three stations between October 1971 and Harch 1972 yielded primarily
anchovy (Engxaulidae). Some 22 species were taken and are listed in
Table 2.7 (Ref. 4, p. 2.7-13). Commercial fisherics are active for
Cp lh k M(8 b ~lt,kf2 ! 1(8. * 11),
gy t t(CC I ~th,bfflb(P t ltti),d
9 9 2 hl t ~lf (2 I 8, .p. 7). Sp 8 fl 1 y t h
8 64 Iayfl h gl ~. 'dt ~df 11 . 11 t~il spp.), and various billfish (Ref. 4, p. 2.7-14).

TABLE 2. 5
Sparidae

1 ~h~bh I Sheepshead

ICHTHIOPLANKXOH AT HUTCHINSOH ISLAND
(Counts per mz)

Seer paenidae~gb 111 t Barbfish

September 1971

November

January 1972

March

May

July

I II

2

24 62

+ 5

ll 4

4 14

Station
III IV

40

2

42 68

+

59 +

19 +

V Mean

8

1

24 44

28 7

7 10

43 16

Triglidae )

Prionotus scitulus
P. martis

Bothidae
Bothus ocellatus
~tfth I hth
~Etxo s crossotus
~Pll h h ~lM Ct
~gf ~ill

Leopard searobin
Barred searobin

Eyed flounder
Spotted whiff
Pringcd flounder
Gulf flounder
Dusky flounder

Mean N~/mz 7 12 27 10 15
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Clupeidae
Brevoortia sp.
~lh 1 l l
Oll hh ~ll
Sazdinella anchovia

Scaled sardine
Atlantic threadfin herring
Spanish sardine

Engraul idas
Anchoa cubana
A. mitchelli
A. nasuta
~lh hh ~h

Cuban anchovy
Bay anchovy
Longnose anchovy
Silver anchovy

TABLE 2.7
h ~

PISH SPECIES TAKEN IN BEACH SEINES ON HUTCHINSON ISLAND
(September 1971 - March 1972)

Spanish mackerel are found in Florida waters between October and March,
migrating northward in the spring. They apparently migrate near shore,
as most are caught within a mile of the shoreline. Spanish mackerel
spawn in the fall and, while small larvae have been collected near Cape
Canaveral, eggs and larvae have not been reported at Hutchinson Island.te'*'ing

mackerel spawn later than Spanish mackerel, but southeast Florida
waters are not thought to be important spawning areas for the species.
They are generally found 8 to 10 miles offshore (Ref. 4, p. 2.7-15).

Bluefish are also present in winter months and are caught within 1 mileof 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 schools and migrate from estuaries to open water prior to
spawning in the fall and winter. They migrate very close to shore and
are frequently caught in beach seines.

Pomatomidac
Pomatomus saltatrlx

Carangid ae
Caranx ~cr sos
CC. ~hi os
Chl *~ ~h
Selene vomer
Trachinotus carolinus
T. falcatus

Sparidae
~La odon rhomboides

Sciaenidac
Leiostomus xanthurus
Menticirrhus littoralis~PI h l
Umbrina coraides

Bluefish

Blue runner
Crevalle jack
Atlantic bumper
Lookdown
Plorida pompano
Pezmit

Finfish

Spot
Gulf kingfish
Black drum
Sand drum

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 echinodezms (starfishes, urchins, and sanddollars) and a few scallops
were zeported. In some places empty 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 m . Mallusks were concentrated primarily at stations midway between
the proposed discharge autlet and Pierce Shoal. Again, good diversity
was reported with total numbers ranging fram 20 to 1300 individuals per
mz. Amphipods, isopods and decapods were also found in low numbers and
with good diversity. Echinodezms were reported to be very mall and
consisted primarily of ophiuroids.

The substrate was much finer sand at Station I with IIIbeing intermediate.
Stations II, IV and V have a sand-shell fragment composition. Densities
of organisms were therefore lowest at Station I with the exception of
bivalves which were higher there.

None of the species found'as present in a sufficient density to suggest
a commercial import'ance. Surveys by the Fish and Wildlife Servico indicate
large bede of scallops in other areas offshore, but 19 30-minute trawls
in water 14 to 40 fathoms deep (aver 6 miles off Hutchinson Island) yielded
from sero ta I/2 bushel of scallops compared to several bushels per trawl
in other areas off the Florida east coast (Ref. 4, p. 2.7-12).

2.7.2.2.5 Intertidal

Little information on the sandy intertidal sane is available, but it is
known that sea turtles nest here as discussed in Section 2.7.1.
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2.7.2.2.6 Marine Vercebrates 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 migrate to unknown locations in the
Aclantic.

Marine ~ls in the area may include the manatee and porpoise although
these have not been reported in the licerature.

2.7.2.2.7 Rare and Endan ered S ecies

TABLE 2.8

TYPICAL BACKGROUND RADIOACTIVITYCONCENTRATIONS
IN VARIOUS SAMPLED MEDIA IN THE REGION OF

THE ST. LUCIE PLANT FOR 1971

Cross 8 K-40 Fe-55 Sz 90 Zr-95 I-131 Cs-137 Ce-144

Well Water
(pCi/liter) 20

None of the species of fishes reported by the s~plicant is included on
the U.S. List of Endangered Fish and Wildlife, nor in the 1973 edition
of threatened wildlife of the United Staies (Ref. 4, p. 2.7-16). The
8 Ll~ (chl 1 ~d~d,t 1 Idd al»leer 11
(Ref. 4, p. 2.7-5). The Florida manatee is also endangered and may be
present, although ic has noc been observed by the applicant.

2.8 Back round Radicle ical Characteristics

Seawater
(pCi/liter) 490 320

Biota (Fish)
(pCi/kg) 3000 2000 30 18

40
Citrus

(pCi/kg) 1800 1700 70

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
program can be found in Section 6.1. Table 2.8 lists some typical results
obtained from the survey. The background dose at che site is approxi-
mately 120 mrem/yr (Ref. 4, p. 2.8-1).

Milk
(pCi/liter)

Soil
(pCi/kg)

Beech Sand
(PCi/kg)

150

400 100

170

CLO 90

200 400
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As of September 1973, much of 'Mutchinson Island vas still undeveloped,
particularly in the area of the plaac site (see Figures 2.X aad 3.1).
Hangroves to a heighc 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 canaoc be completely hidden from viev in this cerrain. The
reactor and turbine buildings for Unit 2. along with associated facili-
ties. villbe located immediately ad3aceaz to snd south of Uait 1. The
iatake aad discharge cooling canal system installed for Unit 1 will be
shared by Unit 2. The two reactor containmenc vessel domes will be the
tallesc structures at 225.5 ft above mean lov vater (HLW). These build-
ings will be lefe in their natural (concrete) color. Plane lightiag will
be mainly confined to that x'equired for security and personnel'afety
pux'poses.

Hangroves and Australian pines will effectively block the viev of the
pleat from che ocean beach. As a condition of the operating license for
Uaie 1. plantings of AusCralian pine are required behind the dune line to
minimice plane lighting effects on turtles.

The nearesc po&t of general access to che plant is State Road A-1-A
which runs vithin 1000 fc of che reactor buildings (ceaterliae to
centecline).

Plans for landscaping the site are not complete. The applicant indicates
the ground area sloping from ehe road up to the plant vill probably be
grassed vith plantings of trees aad shrubs to blend in naturally with the
surroundings. The borders of the iatske and discharge canals passing
under. the road will be greased. Vegetation bordering the road could
block much of the viev of the reactor buildings and associated facilities
(see Figure 3.2) ii it vere detcrmiaed by the landscape architect ehis is
the most desirable laadscapiag approach.

A 100- to 200-ft vide border of naturally occurring vegetation (mainly
~agroves) will be left'etveen the plans. site and Indian River. The

. only exceptions are the barge facility on Big Hud Creek snd the emergeacy
cooling canal from Big'Mud Creek to the intake canal. These features are
not visible from the mainland 'and are only visible from one location on
State Road A-l-A.

The higher buildings can be seen from the mainland (see Pigure 3.3), but
the distaace is approximately 1.5 miles. These buildings caa also be seen
from a few locations to the south of the pleat (see Figux'es 3.4 and 3.5)
and from the three causevays across to the island.
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Approximately 8XI acres of the site will be retained in a natural state
unless additional plants are built there. This will include approximately
2-1/4 miles of ocean beach.

3.2 Reactor Stcam Electric S stem Fuel Invento

0
8

a

Unit 2 will be a pressurized water reactor designed and fabricated by
Combustion 'ngineering, Incozporated. Westinghouse Electric Corporationwill fuznish the turbine-generator. The design thermal power rating of
the reactor is 2560 )67, with an ultimate output of 2700 W. Cross
electrical povcr output is expected to be 850 NI and a net output of 810
HWe. Ebasco Services is the Engineer-Constructor.
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The reactor (primary) coolant system consists of tvo closed-piping loops
with water at 2250 psia prcssure and reactor inlet and outlet temperatures
of 540 and 601'F, respectively. Beat from the reactor coolant loops is
transferred to a secondary coolant system in two steam generators. Here
the vater in the secondary system is converted to steam at 815 psia pres-
sure to drive the turbine-generator. After lca&ng the turbine-generator,
the secondary coolant steam is condensed back to water in condcnsezs and
recirculated back to the steam generators to zepeat the cycle.

3.3 Plant Water Usc

Water required for potable, sanitary and other general uses villbe supplied
by thc Fort Pierce water system. Hakeup water for the nuclear steam supply
system will also be drawn from Fort Piercc. Approximately 210 gpm (0.5 cfs)vill normally be drawn from the Fort Piercc water system for Unit 2 with
peak flows to about 550 gpm (1.2 cfs). Figure 3.6 illustrates the vater
flov path through the various water'se and cooling systems.

3.4 Hest Dissi ation S stem

Heat generated by the nuclear steam supply system and not converted to
clcctrical energy is re)ected from the plant to ocean-water flowing in the
condenser cooling system. This system is not shared vith Unit 1 but is
connected to shared plant intake and discharge canal and ocean piping
systems. Ha)or components of this canal and piping system are 1) tvo
intake lines, 2) an intake canal, 3) a discharge canal, 4) tvo discharge
lines, and 5) a possible future recirculation canal. Figurc 3.7 presents
a general plant view of the system. Design flow for Unit 2 is 530,000 gpm
(1150 cfs) with maximum and nozmal temperature rises across the condensers
of 24 and 21'F, respectively.

3.4.1 Ocean Intake S stem

The ocean intake structures constructed for Unit 1, vhich will also serve
Unit 2, are located 1200 ft offshore and about 2400 ft south of the
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discharge structure. As shovn in Pigurcs 3.8 and 3.9, the top of the
intakes are situated approximately 8 ft below the vater surface at mean

lov water. A vertical section to prevent sanding and a velocity cap to
minimize fish entrapment vere installed for each pipe. No screens or
grates are planned. Horixontal intake velocities villbe about 1 fps
with both units operating.

Prom the ocean intake point, vatcr is dravn through tvo bur'led
pipelines'ID-12.0ft) at 10 fps to the intake canal. This 300-ft wide canal begins

450 ft vest 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 ad)scent to the canal. Pcs vithin these plant
intake structures provide the suction to draw water from the ocean through
the ocean intake structure, ocean pipelines and canals, and pump thc water
through the plant, the discharge canal, and under ocean pipes to tbe ocean
discharge pipes.

The plant intake structure Eor Unit 2 consists of four bays, each containing
one coarse screen, traveling screen and circulating vatcr pump. Approach
velocities to each bay villbe less than 1 fps. From this structure the
vater flows through a buried pipeline to the condensers at about 7 fps.
An emergency water, supply system has been installed for Unit I to provide
a backup supply of cooling vatcr to facilitate and maintain safe plant
shutdown. This emergency water supply is obtained from Big Mud Crock
via a canal connected to the intake 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 arc fitted vith inflated
rubber membranes Eor flov control. Each pipe is designed to pass cooling
water at a rate of 14,500 gpm (32.3 cfs).

The pnemaatic control plugs villbe tested semi-annually with each one
opened for no more than 30 minutes. An estimated 2 million gallons of
vater vill be drum from Big Mud Creek during each semi-annual test. A
recent agreement with the Flood Control District limits the water drawn
from Big Mud Creek to 4 million gallons pcr year for testing." Thc
emergency cooling canal is shown in Figure 3.10.
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FIGURE 3.8 OCEAN INTAKE STRUCTURE
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stem'eated

water leaving the condenser flove through a buried pipeline for
500 ft to thc discharge canal. This open canal is 200 ft vide and
extends approximately 2200 .Et to a point 400 Et vest of the shoreline.
'Ihere the discharged water is carried in one of two 12-Et diameter con-
crete pipes buried under the beach and ocean floor out to the ocean
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discharge structures. One line, installed for Unit 1, extends about
1200 ft out from the shoreline. 'Ihe other line, to be installed for.
Unit 2, villextend about 2800 ft out from the shoreline.

The Unit 2 ocean discharge structure, shown in Figure 3.11, consists of
a 48 port diffuser line. Each port villbe 1.5 ft in diameter, spaced
22.5 ft between centers and oriented to discharge horizontally. The gets
villbe mounted in an alternating manner on either side of a 1060-ft
manifold. Jets on the same side of the line will be 45 ft apart. Ocean

depth at the discharge point villbe about 35 to 40 Et below BLM. Exit
velocity oE the discharged water from each port villbe about 13 fps.
The diffuser line will produce a relatively high degree of entrainment
of ambient water and thus enhance the diluting characteristics of the
plume.
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The ocean discharge structure being installed for Unit 1 (shown in Fig-
ure 3.12), consists of a short transition section and a Y-type, high-
velocity get discharge; each port villbe 7.5-ft in diameter. Ocean

depth at the discharge point is -18 ft (MIW). A short sloping trench
villbc excavated to -36 ft with plans to line it with trcmie concrete,
sheet pilings and rip rap to prevent scour from thc jet discharge. The
centerline of the discharge ports willbe 30 ft below the water surface.
Exit velocity of the discharged vater from each port will be 13 fps.
The design is a high momentum type which produces a relatively high
degree of cntraitusent of ambient vater, thus enhancing the diluting
characteristics of the outfall.

C
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Some recirculation betvccn thc plant discharge and intake systems will
occur because longshore currents prevail in a southerly direction; cross
flow on thc thermal plume vill transport heated water tovards the intake.
This recirculation villnot be significant during normal plant operations
since the heated water villprobably be conEined to the upper 8 ft of
the vatcr column. Temperature rises of 1.5 to 3.0'F can be expected .
near the intake point, as a result of the interacting plumes of Units 1
and 2. No re'circulation is expected during northerly currents or during
slack current conditions.

3.4.3 Defoulin S stem

Harine organisms vill accumulate in the ocean intake lines possibly result-
ing in a need for periodic defouling. The applicant has studied various
pipe materials and conEigurations to determine a design vhich could accom-
modate marine growth, thus eliminating the need for defouling. 'Ihese
studies indicate growth of fixed forms (barnaclcsl etc.) is probably
limited and may be circuaventcd by ovcrsixing thc 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 shown 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.

3.4.4 Sfn le Unit ration

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" mit to dilute the effluent of
the operating unit. The second would employ diversion of flow to the
Unit 2 diffuscr line by means of a sluice gate in the discharge canal.

Hydrothermal calculations indicate that both schemes for water surface
temperature reduction will satisfactorily achieve temperatures below those
of applicablc water quality standards and the NPDES requirements. A sum-
mary of hydrothermal calculation for various cases is presented in
Table 3.1.

3.5 Radwaste S stems

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. Prom thc radioactive material produced, small
amounts of gaseous and liquid radioactive wastes will enter the waste
streams. 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.

The waste handling and treatment systems to be installed at the station
are discussed in the applicant's preliminary Safety Analysis Report,
Environmental Report, and their amendments. In these documents, the
applicant has prepared an analysis of its-treatment systems and esti-
mated the annual radioactive effluents.

Unit 1 and Unit 2 have separate radwaste treatment systems. While
this statement is for Unit 2 and estimates releases from Unit 2, the
estimated releases from both Unit 1 and Unit 2 have been considered in
calculating the doses from thc site. The applicant has cosmitted to a
similar steam generator blowdcwn system for Units 1 and 2. On this
basis we have nor. used the estimated releases given in the FES for
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 is given based on the ABC model of the applicant's radioactive
waste systems. The model has been developed from a review of available
data from operating nuclear pcsrer plants, ad)usted to apply over a
40-year operating life. 'Ihe coolant activities and flows used in the
staff's evaluation are based on experience and data from.operating
reactors. As a result, the parameters used in the model and the sub-
sequent calculated releases vazy somewhat from those given in the
applicant's evaluation. 'Ihe resulting differences do not lead to
significant differences in the evaluation. The staff's liquid source
tezms arc calculated by means of a revised version of the ORICEN code
which is described in ORNL 4628, Oak Rid e Isoto e Generation and D~eletion
Code. The staff's gaseous source terms aze calculated by means of the
RIEPPRC d d fhdf th p I~Al I fP I
Caseous Waste S stems, P. T. Binford et alt P 12th Air Cleaning Conference.
The principal parameters used in the staff's source term calculations are
given in Table 3.2. The bases for these parameters are given in Numerical
Guides for Desi Ob ectives and Limitin Conditions for eration to Meet
the Criterion As Low As Practicable for Radioactive Material indit-
Water-Cooled Nuclear Power Reactors, Vol. 2, Appendix B. Based on the
following evaluation, we conclude that the liquid, gaseous, and solid waste
treatment systems are acceptable and eeet as Iow as practicable levels in
accordance with 10 CFR Part 20 and Part 50.34a.

3.5.1 Li uid Waste Mana ement S stem

The liquid waste management system will consist of process equipment
and instrumentation necessazy to collect, process, monitor, and recycle
or dispose of potentially radioactive liquid wastes. Prior to releasing
liquid waste> samples will be analyzed to detezmine the type and amounts
of radioactivity present. Based on the results of thc analyses, the
wastes will be released under controlled conditions to thc Atlantic Ocean
or retained for further processing. Radiation monitoring will automati-
cally terminate liquid waste discharge if radiation measurements exceed
a predetermined level in the discharge line. A simplified diagram of
the liquid radwaste treatment systems is shown in Figure 3.13.

The liquid waste management systems will bc divided into two principal
systems: the bozon recovery system (BRS) and the liquid waste system.
The BRS will process high grade water from the reactor coolant system
which will normally be recycled for reuse in the plant after treatment.
'Ihe liquid waste system will process ~ster from equipment drains, floor
dz'sins, laboratory drains, decontamination drains, building sumps, and
laundry wastes. Some of these wastes will be discharged after treatment,
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TABLE 3.2
TABLE 3.2 (continued)

PRINCIPAL PARAMETERS AND CONDITIONS USED IN CALCULATING RELEASES

OF RADIOACTIVE MATERIAL IN LIOUID AND GASEOUS EPPLUENT

FROM ST. LUCIE UNIT 2

All Nuclides
~lR LAl Iodine

Reactor Pover Level (MWt)
Plant Capacity Factor
Failed Fuel(a)
Prinary Systea

Volune of Coolant (ft )
Letdoun Rate to CVCS (gpn)
Shia Bleed Rate (gpn)
Leakage Rate to Secondary Systen (lb/day)
Leakage Rate to Auxiliary Building (lb/day)
Leakage Rate to Containnent Building (lb/day)
Frequency of Degassing for Cold Shutdovns

(per yr)

Secondary Systen
Stean Flew Rate (lb/hr)
Mass of Stean/Stean Cenerator (lb)
Mass of Liquid/Stein Cenerator (lb)
Secondary Coolant Mass (lb)
Rate of Stean Leakage to Turbine Building

(lb/hr)
Stean Generator Blovdown Rate (lb/hr)

Dilution Flov (gpn)
Contsinsdent Building Volune (fts)
Frequency of Containnent Purges (per yr)
Iodine Partition Pactors (gas/liquid)

Leakage to Containnent Building
Leakage to Auxiliary Building
Stean Leakage to Turbine Building
Stean Generator (carryover)
Hain Condenser Air E3ector

Decontanination Pactors (Liquids)

Boron Rec cle and ui t Drains

2700
0.80
0.252

9670
40
1.5
110
160
240

1.2 x 10
9.5 x 10
1.3 x 10
1.3 x 10

1.7 x 10
7.0 x 10

4.8 x 10
2.5 x 10
4

0.1
0.005
1
0.01
0.0005

~Lt ld IBAD * *

Naste Evaporator DP
BRS Evaporator DF

1010'0'0
Anion ~Cs Rb(a)

Renoval by Plateout
Mo,Tc
Y

10
10

Containnent Building Internal Recirculating Systen
Flou Rate 2.0 x 10 CFH

Operating Period/Purge 16 hr
Mixing Efficiency 702

7) C R\ L& C,R,Y,RL,T

Mixed Bed Denineraliser DP 10*(10) 10 (10) 2(10)
Anion Denineraliser DF 1(1) IOs (10) 1 (I)

(note: for two deaineralisers in series, or for a polishing
denineraliser, the DF for the second denincralizer is given in
parenthesis)

Renoval Pactor

I
Cs, Rb
Mo, Tc
Y
Others

1 x 10
2 x 10s
1 x 10
lx10
1 x 10

1 x 10
I x 10
I x 10
1 x 10
1 x 10

(a) This value is constant and corresponds to 0.252 of the
operating poser fission product source tern.



3-22 3-23

0
g»5

I I
I I

I I

I I

I I

II
I I
I I
I

I
I

I

CC>>>»OMO»ll»M O»MYIIYNC)

vl v

and some will bc reused. The BRS consists of holdup tanks, mixed-bed
deccineralizers, evaporators> and polishing anion demineralizers for
processing. The liquid waste system consists of holdup tanks, an evapo-
rator, and polishing mixed&ed demineralizers for processing. Both
systems villbe processed barchvise..

In addition to the preceding systems, the chemical and volume control
system (CVCS) and the steam generator blowdovn treatment system (SCBTS)
are considered 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. 'Ihe SGBTS vill process steam generator blovdovn during
primary to secondary system leakages by cation and mixed-bed deminerali-
zation. Liquid leakage to the turbine building will be collected in the
turbine building floor drain system and released without treatment.
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3.5.1.1 The Boron Rec cle S stem BRS

Primary coolant vill+e withdrawn from the reactor coolant system at
approximately 40 gpm and processed through the CVCS. The letdown streamvillbe cooled and reduced in pressure, filtered, processed through one
of two zixe&bcd dcmineralizers> and sent to the volume control tank. The
second mixed&cd dcmineralizer will bc used intermittently for lithium
and cesium control. Boron concentration villbe controlled during corelife by feed and bleed operation to thc BRS, and at the end of core life
by the anion deborating demineralizer in the CVCS. Radionuclide rezmval
by the CVCS vas evaluated by assuming 40 gpm letdown flow at primary
coolant activity (PCA) through one mixed-bed dcmineralizer and 8 gpm
flow through the other mixed-bed demineralizcr.

Deaerated hydrogenated equipment drain wastes in the reactor containmentwill be collected in thc reactor drain tank. The shim bleed from the
CVCS letdovn stream villbe combined with the reactor drain tank stream
and be routed to the flash tank vhcre fission product gases and hydrogenvillbe removed> then to one of four holdup tanks for decay, and pro-
cessed through a mixed-bed demineralizcr, an evaporator, and a polishing
anion demineralirer. We calculated the shim bleed input activity by
applying the DP for a mixed-bed demineralizer to the shim bleed stream>
assuming a 1.5 gpm flew and CVCS output activity. The reactor drain
tank input flov to thc BRS was assumed to be 240 gpd and PCA. Radioactive
decay during collection in the holdup tanks was calculated in the ORICEN
code. 'Ihe collection time was calculated to be 27 days assuming tvo of
the 40,000-gal holdup tanks willbe filled to 80X capacity using the
cozbined shim bleed and reactor drain tank flaw rates. Radionuclide

I

Em:;=
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removal by thc BRS was based on the parameters in Table 3.2 for a mixed-bed
demineraliscr, an evaporator, and an anion dcmineralixer. Additional credit
Eor radioactive decay during processing was based on transferring the holdup
tank at the evaporator flow capacity C20 gpm), and for holdup decay in the
boric acid condensate tanks. In our evaluation we assumed that equipmcnt
downtime> ynticipated operational occurrences, and tritium control, will
result in approximately,IOX„nf, the evaporatoz condensate stz'earn being
'discharged:to th'e At1sntic Oceaic The applicant expects that this stream
willbe zecycled, but has assmzed that the BRS stream will be discharged
for purposes of the environmental impact analysis.

3.5.1.2 Li uid Waste S stem

Aerated radioactive wastes will be collected in the equipment drain
tank, chemical drain tank and laundzy drain tanks. The equipment drain
tank and chemical drain tank will be processed through the evaporator
and polishing demineraliser. Based on our parameters and inEormation
supplied by the applicant, the staff calculated the equipment drain
tank input stream flow to be approximately 940 gpd at 0.07 PCA, and
the chemical drain tank input stream flow to bc 415 gpd at 0.04 PCA.

Assuming one of the two 25,000-gal equipment drain tanks will be filled
to 80X capacity, thc staff calculates the collection time will be 21 days.
Thc staff calculated 2 days collection time Eor the 1,000-gal chemical
drain tank. Radionuclide removal by the liquid waste system was based
on the parameters in Table 3.2 for an evaporator and a polishing mixed-
bed denineraliscr. Additional credit for radioactive decay during
processing was based on transferring the tank at thc evaporator Elow
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.

through the turbine building floor drain system willbe due to
secondary system condensate leakage at a rate of 5 gpm. The quantityof activity zeleased through this path will be approximately 0.07 Ci/yr.
The staff concluded that the release of the tuzbine building floor drain
wastes without treats>ent is acceptable.

3.5.1.4 Steam Ccnerator Blowdown Treatment S stem SCBTS

The SCBTS as originally described in the PSAR considered a blowdown rateof 0.14 gpm being processed by'he liquid waste system. Thc staff did notconsider this system capable of handling the blowd<x>n so that liquid releasewQ.1 rect ABC as low as practicable guidelines. The applicant has substi-tuted a separate treatment system consisting of a heat exchanger and cationand mixed&cd demineraliser. The staff has thus analyzed thc blowdown
system with a blowdown rate of 14 gpm, processed by cation and mixed-beddcmincralisers, and discharged to the ocean.

3.5.1.5 Li uid Waste Mana emcnt S stem S>mma

Based on the staff's evaluation of thc waste treatment systems using the
parameters in Table 3.2, we calculated the release of radioactivematerials in thc liquid wastes to be 4.0 Ci/yr, excluding dissolved
gases and tritium. Based on previous expericncc at operating reactorsthc staff estimates the tritiua releases to be 350 Ci/yr. The applicanthas estimated the normal releases to be 0.1 Ci/yr excluding dissolved
gases and tritium> and 226 Ci/yr of tritium. The difference betweenthe staff's zclcasc values and those calculated by the applicant arc
due in part to the applicant's assumption of O.IX Eailed fuel. Thc stafE's
calculations are based on 0.25X failed fuel. In addition, the applicant'sevaluation is based on the system originally described in the PSAR, whereasthe staff considered the modified system committed by the applicant.

Wastes from laundry and contaminated showers willbe collected in the
laundry drain tanks for analysis. Normally these wastes are oE low
ectivity and will be filtered and discharged. They may be processed
by the liquid waste system. Based on the staff's parameters> it is
assumed the laundry and shower tank activity willbe equivalent to
10 4 pC1/cmz and the release rate is expected to be 450 gpd.

3.5.1.3 Turbine Buildin Floor Drains

Waste collected by the turbine building floor drain system will contain
radioactive materials resulting from secondary system leakage as well
as leakage from nonradioactive cooling systems. Th'e applicant has
indicated that these wastes willnot be treated prior to discharge.
Based on the staff's paramctezs, it is assumed the activity discharged

Based on the staff's evaluation, thc radioactivity in liquid effluents
from Unit 2, exclusive of tritfwa 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 5 mzcm/yr from the operation ofUnits 1 and 2. The staff's calculations indicate the liquid rad»aste
systems will reduce cffluents to as low as practicable levels in secor
dance with 10 CPR Part 20 and Part 50.34a, and the staff therefore concludes theliquid radwaste systems are acceptable> contingent upon review of the
SCBTS.

Table 3.3. summarizes the releases of liquid radioactive materials fromSt. Lucia Unit 2.
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TAIILE 3.3

ST. LUCIE UNIT 2 LIQUID RADIOACTIVE SOURCE TERN

(Ci/yr) 3.5.2 Osseous Waste S stere

Na 24
P 32
P 33
Cr Sl
Hn 54
Hn 56
Pe 55
Pe 59
Co 58
Co 60
Ni 63
Ni 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 91m
Y 91
Sr 92
Y 92
Y 93
Zr 95
Nb 95
Zr 97
Nb 97n
Nb 97
No 99
Tc 99n
Ru 103
Rh 103a
RQ 106
Rh 106
Te 125a
Rh 105

3.6(-4)
1.0(A)
3.5 (-4)
1. 3 (-3)
2. 2 (-4)
6.2(-3)
1.2(-3)
7.3(-4)
1.2(-2)
1.5(-3)
1.2(W)
3(-5)
2.7 (-4)
9 (-5)
5 (-5)
1. 7 (-3)
2(-5)
5.1(W)
1.6(A)
4.8(-4)
5(-5)
3.8(-3)
1.4(-1)
6.4(-3)
4.9(W)
2.5(W)
1(-5)
6(-5)
4(-5)
2(-4)
1.1(-3)
2.6(-3)
1(-5)
1.5(W)
7 (-5)
8(-5)

.8(-5)
2(-5)
2(-5)
2(-5)
5. 5 (-2)
5. 1(-2)
6(-5)
6 (-5)
1(-5)
1(-5)
4(-5)
2(-5)

Cs 139
Te 127n
Te 127
Tc 129m
Tc 129
I-130
Te 13ln
Te 131I 131
Te 132
I 132
Te 133m
Tc 133
I 133
Te 134
I 134
Cs 134m
Cs 134
I 135
Cs 135m
Cs 136
Cs 137
Ba 137a
Cs 138
Ba 139
Cs 140
Ba 140
La 140
La 141
Ce 141
Ce 143
Pr 143
Ce 144
Pr 144
Nd 147
Pn 149

Total
(excluding
triciun)
Tritium

2.8(-3)
3.6(-4)
5.1(A)
1.7(-3)
1.1(-3)
7.4(-4)
1.6(-3)
2.9(A)
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(A)
6.0(-1)
1.0(0)
2.8(-2)
8.2(-2)
4.9(A)
5(-5)
5.6(W)
3.6(A)
3(-5)
9(-S)
9(-5)
7(-5)
5 (-5)
5(-5)
3(-5)

~2-5

4.0(0)

350 Ci/yr

Note: Isotopes less than 5(-6)
Ci/yr are not listed.

The gaseous vesta trcatrent and ventilation systems will consist of
cquipaenc.and instrurentacion necessazy to reduce releases of radioactive
gases and airborne particulates from equiprent and building vents.
The principal source of radioactive gaseous vesta willbc gases stripped
froa the prinazy coolant in the CVCS and BRS. Additional sources of
gaseous vastes willbe nein condenser air effector exhausts, ventilation
exhausts froa the auxiliary building and turbine structure, and gases
collected in the reactor containment building. The principal syscea
for creasing gaseous wastes will be the vaste gas systea. The vesta
gas system will collect and store gases stripped froa the primary coolant
in three gas decay tanks, then release the gases to the atmosphere.

The containment atnosphere willbe recirculated through HEPA filters
and charcoal adsorbers prior to purging through addisionsl HEPA filters.
Ventilation exhausts from the auxiliary building willbe processed
through HEPA filters. The nein condenser air effector exhausts will be
released without treatment. The stean generator blovdmn villpass
through a heat exchanger, not a flash tank as indicated originally in
the PSAR, snd thus there villbe no releases to the atmosphere. The
turbine is located on an open scructurc and thus there is no treatment
for secondary system leaks. The gaseous waste treatacnt system is shown
in Pigure 3.14.

3.5.Z.I Waste Cas S tem

The vastc gas system vill collect and store gases stripped from the
primary coolant in the CVCS, BRS, reactor drain tank, and the quench
tank. The gases, consisting aostly of hydrogen and scull aaounts of
radioaccive gases willbe held up for decay in one of three pressurized
tanks (140 fcs, 165 psig). After decay the gases willbe released to
the atmosphere. Wc calculated a holdup tine of 25 days. The applicant
calculates a 30-day holdup time.

The staff's evaluation considered a 25-day holdup tire based on the
proposed systca. The staff essiaatcs that approxiaately 5400 Ci/yr of
noble gases and negligible iodine will be released froa thc waste gas
tank releases. The applicant estiaates that approxiaately 470 Ci/yr
of noble gases and 0.0013 Ci/yr of Iodine-131 willbe released. Staff
estimates assure all the noble gases are stripped in the BRS whereas
she applicant assumes a removal fraction of 0.9. 'Ihe staff assumed a
25-day holdup time and the applicant assumed 30 days resulting in less
release estimates for noble gases.
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3.5.2.2 Coasatament Pu es

Radioactive gases villbe released inside the reactor containment when
primary system components are opened or when leaks occur in the primary
system. The gaseous activity villbe sealed within the containmeat
during normal operatioa but villbe released during containmcnt purges.
Prior to purging, the coatainmeac atmosphere villbe recirculated
through HEPA filters and charcoal adsozbers> tvo 10,000 cfm units, for
particulate and iodine removal. Pollovtng recirculasion the containment
villbe purged through HEPA filters to the atmosphere. The aizbozne
activity was calculated based on the parameters for primary coolant
leakage to the containmeat in Table 3.2. Radionuclide removal was based
on 16 hr of recizculatioa system operation, 70X mixing efficiency, and
a DP of 10 for the recirculation charcoal adsozber. Ve assume four
containmcnt purges annually. He calculated the containment purge
zeleases to be 170 Ci/yz of noble gases and 0 01 Ct/yz of Iodine-131.
The applicant estimated a release of 93 Ci/yr of noble gases and
0.09 Ci/yr of radioiodine. The applicant has considered the recirculation
system ia operation for 10 hr versus che staff's 16 hr, zusulting in a
higher iodine-131 release estimase.

3.5.2. 3 Auxilia Butldin and Tuzb inc Structure Releases

Radioaccive gases villbe released to che auxiliary building due to
leakage from primary system components. The vcnti,lesion systems vill
be designed to ensure that air flov will be from areas of lcv potcncial
to areas having a greaser potential for the release of aizborne radio-
activity. Ventilation atr villbe exhausted through HEPA filters for
particulate removal. The.scaff's calculated releases were based oa che
auxiliary building leakage tate and iodine partition factor listed in
Table 3.2. Based on these parameters, the scaff calculates the auxiliary
building releases co be 1000 Ci/yr of noble gases and 0.1 Ci/yr for
Iodine-131. The applicant estimated the zeleases to be 643 Ct/yr of
noble gases and 0.23 Ci/yr of radioiodine.

Radioactive gases villbe released to thc tuzbine scructure due to
secondary system steam leakage. The su*inc structure is not enclosed
and releases willbe discharged directly to the atmosphere. Staff
calculated zelease values are based on 1700 lb/hr of steam leakage co
the tu*ine area assuming all of the noble gases and iodine remain
airborne as specified in the staff's parameters. Cn this basis the
staff calculated the turbine area releases Lo be negligible for noble
gases and 0.045 Ci/yr for iodine-131. The applicant estimated the
turbine area releases to be negligible for noble gases and 0.039 Ci/yr
of radioiodine.

FIGURE 3.14 GASEOUS WASTE TREATMENT SYSTEMS
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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 auxiliazy building release
term
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3.5.2.4. Stcam Releases to the Atcos here

The turbine bypass capacity to the condenser will be 452. Staff
analysis indicates that steam releases to the environs duc to tuzbine
trips and low power physics testing willhave a negligible effect on
our calculated source tczzc.
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3.5.2.5 Main Condenser Air E ector Bxhausts

The main condenser air ejector exhausts will contain radioactive gases
resulting from primazy to secondary system leakage. Iodine willbe
partitioned between the steam and liquid phases in the steam generators
and between the condensing and noncondensable phases in the main conden-
sezs and air ejectors. Based on staff parameters listed in Table 3.2
the staff considered 110 lb/day of primary to secondazy leakage, and
partition factors of 0.01 and 0.0005 for iodine in the steam generators
and main condenser air ejectors respectively. The staff calculates the
main 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 ncble gases and 0.128 Ci/yr for radio-
iodine.

3.5.2.6 Caseous Waste Summa

Based on the parameters given in Table 3.2, thc staff calculates the total
radioactive gaseous releases from Unit 2 to be approximately 7600 Ci/yr of
noble gases and 0.31 Ci/yr of Iodine-131. Thc principal sources and iso-
topic distributions are given in Table 3.4. Thc applicant has calculated
an overall release of approximately 4300 Ci/yr of noble gases and 0.18 Ci/yrof Iodine-131.

In its evaluation, the applicant applied a lowCr gaa 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 system that leak
to the building 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
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gases. The applicant has assumed a better fuel performance (0.12) than
the staff (0.252 of the operating power fission pzoduct source term avail-
able for leakage to the primary system) for normal releases.

Based on staff evaluation of the gaseous vaste treatment system> the
staff has calculated the release of radfoactive materials in gaseous
effluents from the operation of both Units 1 and 2 will resulc fn a vhole-
body dose of less than 5 nrem/yr to individuals at or beyond the site
boundary, and a dose of less than 15 nrem/yr to a child's thyroid through
the pasture-co»-milk pathvay from a cov located at the nearest potencial
pasture, 2 miles vest of che plant. Staff calculations indicate that the
gaseous radvaste systems will reduce zadfoactivc effluents to doses vhich
aze as lov as practicable fn accordance vfth 10 CFR Part 20 and Part 50.34a and
Regulatory Guide 1.42. The staff therefore concludes that the system fs
acceptable.

3.5.3 Solid Waste S stem

Solid vaste containing radioactive materials villbe generated during sta-
tion operation. Wet solid vastes villconsfst mainly of spent dcmineral-
izer resins, and evaporator bottom concentrates. Spent demineralizer
resins villbe stored in the spent resin tank, and then sluiced to a spent
resin shipping container, devatered, and shipped offsfte to a burial
ground. The resins may also be solidified in cement. The evaporator
bottom concentrates will be combined vfth a cement mixture, solidified,
and stored for offsfte shipment. The staff considers these wastes co be
stored for 180 days for zadfoactfve decay prior to shipment offsitc.

Dry solid wastes will consist of ventilation air filters, contaminated
clothing and paper, and miscellaneous items such as tools and laboratory
glassware. Dzy solid vastes villbe compressed into 55-gal drums using a

baling machine. Noncompressfble solid wastes will be packaged for offsfte
shfpmcnt. Since dry solid vastes vill contain much less activity than wec

-solid wastes, the staff did not consider che.need for onsite storage of
dry solid wastes fn its evaluation.

approximately 490 drum of solidified evaporator bottom totaling approxi-
mately 6 Cf> 100 to 500 fc3 of compressible dzy solid vastes at 0.5 to
1 Ci, 256 ft3 of demfneralizer resins ac 12 Ci after 6 months decay, and
500-1000 fc of miscellaneous noncompressible solid wastes at 5 to 15 Cf>

3

vill be shipped offsfte annually.

All containers will be shfpped co a licensed burial site fn accordancevith AEC and DOT regulations. 'Ihe solid waste system will be similar to
systems which ve have evaluated and found co be acceptable in previouslicense applications. Based on its sfmilarity to acceptable systems, vcfind this solid vesta system to be acceptable.

3.6 Chcmfcal and Biocide Efflucnts

Normal plant operations such as regeneration of vater treatment systems,
condenser defouling, borfc acid concentrator carry over, corrosion control,
chemistry laboratozy operations and laundry operations produce a varietyof chemical vastes. The more significant quantities of chemical wastes
(see Table 3.5) are produced by the vater treatment, condenser defouling
and boric acid concentrator systcss. These liquid wastes, aEter appropri-
ate neutralization are released to the discharge canal and ulcimacely
co the ocean. A detailed analysfs by che applicant of other plant opera-tions indicates only trace quancicfcs of chemicals will be released from
these sources and no detectable impact on the environment is expected.
Hakeup water will be pumped from the Fort Pierce >mx>fcfpal system and
treated for use in Che primazy and secondary cooling systems. The vater
treatment system utilizes ion exchange resin to demineralize Fort Piercccity water for plant processes. Sulfuric acid and sodium hydroxide are
used foz resin regeneration. 'Ihe spent regeneration solution, vhfch
includes thc fons extracted from the cicy vater, will be discharged to a
recentfon basin for neutralization and release in a controlled manner to
the condenser cooling discharge system.

There vill be a continuing small release of boric acid (abouz, 95 lb/yr)fn the effluent'rom the boric acid concentratozs which will be fed into
the condenser cooling discharge system.

3.5.3.1 Solid Waste Summa

Based on the staff's evaluation of similar reactors and operating reactor
data. the staff estimates that an equivalent of approximately 600 drum of
vet solid waste containing approximately 10 Cf/drum, and 450 drums of dzy
solid vaste containing less than 5 Ci total, will be shipped-offsfte
annually. Greater than 90I of the radioactivity associated with the solid
waste villbe long-lived fission and corrosion products,-principally
Cs-134> Cs-137> Co-58> Co-60, and Fe-55. The applicant estimates that

'Ihere will be infrcqucnt discharges of larger quantities of boric acid.
When the reactor fs starced up and a shutdovn occurs followed fmmedfately
by another, starcup (called 'back-to-back scarcup" by the applicant) the
boric acid holdup tank system vill be overloaded. Approximately 2400 lb
of boric acid will be released fn a controlled manner over 4 hr to the
condenser discharge cooling system. Boron concentration fn the dischargewill be approximately 2 ppm, less than ambient sea vatcr concentrations.
The frequency of this discharge fs expected co be about once per year for
Unit 2.
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The other possible aa)or discharge of boric acid vill occur if the refuel-
ing water tank has to be drained for ma)or maintenance Cthe applicant
expects this to occur about once during plant lifetime) ~ Approximately
8300 lb of boric acid would have to be discharged in a controlled manner.
The concentration of boron in the discharged water vould be approximately
4 ppa, less than that in mdsient seawater.

A chlorine solution willbe introduced successively into each of the four
vater boxes for the Unit 2 condenser cooling system (eight vater boxes for
both units) for approximately 15 minutes each day to control slime fozaation.
Chlorine requireacnts for Units 1 and 2 willbe about 700 lb/day. The
quantity will be regulated such that the residual chlorine at the vater box
outlet villbe no greater than 1.5 ppa at any time. With normal operating
flows through both units ~ the chlorine villbe diluted by a factor of. 8 in
the discharge canal to 0.19 ppa. Host of tho 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 dischazge for
lhit 1 to ensure no harmful effects to marine life. This.monitoring pro-2

gran willbe extended to Unit 2.

3. 7 Sanita Wssstes and Other Effluents

I.l.l ~8tt II

The sanitazy waste systca installed for Unit 1 operation utilizes a septic
tank and associated leaching fields for treatment and disposal of onsite
sewage. Portable cheaical toilets are used for the construction forces.
The operating systca is designed to accocaodate a aaxiaua of 100 persons
per day. A 2300 gal tank is used for 24-hr retention of the daily flow,
2000 gal/day, and for storage of 300 gal of sludge. The tank and tile
field system is installed about 300 ft vest of the Unit 1 reactor building.
Croundwater flow in this arcs is predominantly eastward towarci the
Atlantic Ocean. The applicant states the treatment system vill comply
with the State of ylozida health regulations.3

While this sanitary waste systea villnozaally be adequate for both
Unit 1 and 2 operations, occasional plugging problems aay occur. Therefore,
the staff has recoccsendcd tying into aunicipal sewage treatment facilitics
as soon as a sever linc is installed down the island.

3. 7.2 Refuse from Trash Racks

Debris cazried into the intake canal and entering the plant intake stzucturc
will collect on the bar racks and vertical traveling screens. The four coarse
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s creen ss reens coasfst of a ffxed rack vith 3" spacing to hold up large pieces of
tzash. The rack fs cleaned with a nanually operated rake that fs lovers
over the rack vith the aid of a aonoraf1 hofst. 'Ihe four travelfag screens
consist of a continuous belt of baskets fitted with copper nash screen vfth
a clear opening of 3/8". The basket speed is variable fzon 2.5 to 10 fpa.
Debris is c1eaaed fma the baskets by fixed spray nozzles that wash the
debris into a slufcevay where ft fs zouted to a sheet-pile holding pit or to
thc settling basin installed at the south cnd of the plant island. The screen
wash water flow rate is approxiaately 250 gpn for each screen. The traveling
screens are noznally operated fn the autoaatic unde where a differential
water level across the baskets initiates operation.

3.7.3 Storn and Other Drains e

Ccxabustfon Product.

Particulate

Eafssion Factor
~lb 1D *1

25

Eafssions
Pez'Wi

Set lb/hz~ft
Oxides of sulfur
(SO as S02)X

58 16

TABLE 3.6

ESTIMATED EMISSIONS FROM DIESEL GENERATORS

Roof and yard stozn drainage villbc touted directly to a stoza water
basin where it will percolate into the groundwater. Gravel-filled areas
will be provided for the transforaers to adsorb ofl spillage.

3.7.4 Diesel Generator Bzfssfons

Tvo 3500 kW diesel generator sets villbe used for energency power if offsite
poser is not available. Each generator set opcratfng at full capacity vill
require a aaxinun of 240 gal/hr of No. 2 diesel fuel. Periodic starting and
loading tests of these generators vill release various pollutants into the
ataosphere. Estfuates of these pollutants are given in Table 3.6.

Carbon aonoxide

Hydrocarbons

Oxides of nitrogen
(NO as NO )

Aldehydes (as ECHO)

Organic acids

27

348

16

145

3. 7.5 Condenser Tube Cormsion Pmducts

Corrosion and subsequent erosion of the condenser tubes vill release
snail quantities of copper and zinc to the discharge canal. The appli-
cant estfaates such zeleases to be about 7 ppb of vhfch 80X is copper
(Ref. 1, p. 3.6-5). Water velocity fa the tubes will be nafntained at less
than 7 fps to reduce the potential for erosion. Condenser chlorination
will afafnize gzovth of shells and barnacles which cause tube erosion.

(a) This table iadfcates the coabustfoa products released
per pound of fuel coasuned for each 3500 kW diesel generator
set based on aanufactuzers data and the V.S. Envfroaaental
Protectioa Agency's publication No. AP-42, February 1972,
Coa liance of Air Pollutant Eafssion Factors.

3.8 Traasnissfon Pacilitfes

Ihe applicant installed a threczcfzcuit., 240 kV transmission systen for
Haft No. 1. Each circuit'as the capacity to carzy the full output of
1 uait. Therefore, ao additfonal circuits villbe required for Vait 2.
With both uaits operating, there willstill be oae spare circuit.

The three circuits proceed due west froa the plant, acmss Indian River
to goin existing north-south tzunks at the St. Lucfe Substation 12.5 afles
vest of the plant (see Figure 3.15). Each circuit requires three tcvezs
fn Indfaa River and one on each shoze line. The aainland right-of~ay
fs 660 ft vide including nzfnly pasture and svaap ames.
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3.9 Construction Plan

Site preparation for Unft 2 fs scheduled to begin in February 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 constzuction of Unit 1. Some of the facilities constructed for
Unit 1 villbe shared with Unit 2 including the transmission system,
ocean intake structures, and intake and discharge cooling canals. 'Ihe
beach and ocean bottom villbe excavated foz'nstallation of an additional
discharge lfne.

The construction schedule is planned to maintain a relatively stable
construction force on site, vith a decline in consrzuction activities
for Unit 1 being offset by a buildup for Unit 2. The force is expected
to average 750 workers with a peak of about 1400 between December 1977
and December 1978. The decline should begin in January 1979 zeaching
about SOO by the end of May 1979 and zero by March 1980 (Ref. 1>
p. 4.1.1.

~ ~ 0-
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FIGURE 3.15 ST. WCIE PIlLHT TRANSMISSION SYSTEM
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1. Plorida Power and Light Company, St. Lucie Plant Unit No. 2

Environmental Re ort, AEC Docket No. 50-389, August 10, 1973.

4. ENVIRONMENTAL EFFECTS OP SITE PREPARATION AND PLANT AND TRANSMISSION

FACILITIES CONSTRUCTION

4. 1 I acts on Land Use

2. USAEC, St. Lucie Plant Unit No. 1 Pinal Environmental State=~t
Docket No. 50-335, p. V, June 1973.

3. Florida Power and Light Company, Hutchinson Island Plant Unit No. 1

Environmental Re ort, p. 35 'ay 20, 1971.

4. Plorida Power and Light Company, Comments on the Draft Enviro~ntal
Statement St. Lucie Plant Unit No. 2, p. 29, April 1, 1974.

The primary impact on the land arcs occurred with the construction of
Unit l. This impact involved about 300 acres and resulted from
approximately 2 million yards of fillbeing placed on a previously
damaged mangrove swamp. This fillcovered approximately 200 acres. In
addition, excavation of the intake and discharge canals between ocean
and reactor changed an additional 100 acres to watezways. More complete
descriptions of these changes are included in the Pinal. 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 (Hay 1971).

The area of fillon which Unit 2 is to be located willbe excavated for
foundations with associated dewatering of thc excavations. This will
involve approximately five acres. Water extracted in this process will
be directed to the intake or discharge canals. If tuzbidity is a problem,
this water will be directed to a settling basin prior to discharge. The

applicant assures such discharges will meet applicable State of Florida
regulations for turbidity (Ref. 1, Amcndmcnt 1, p. 4.1-2).

While all construction for the intake lines willbc complete during
construction of Unit 1, installation of the discharge line for Unit 2
will involve zecutting the beach and dune. Each excavation of the dune
provides an unusual opportunity for wave action from a severe storm to
cut through thc island, and this extra potential continues to exist until
dune stabilising plants have been fully reestablished. Reexcavat ion will
destroy thc native dune stabilizing plants which the applicant was required
to establish following installation 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 excavated. However, nozmal protection
will be attained only when native plants reach maturity with their network
of roots acting as a deterrent to cutting. Therefore, the staff requires
replanting the dune as soon as possible after excavation with dune sta-
bilizing plants indigenous to the arcs.

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 thc dune plantings would not have been redistu*cd.

Use of the site by thc public for rccrcational purposes during con-
struction and operation of Unit 2 should not be significantly affected
beyond that resulting from the presence of Unit 1. Thc applfcant has
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committed to unrestricted public access consistent «1th health and safety
and plant protection conditions. However, use of the ocean beach in the
vicinity of the dischazge may be limited during the time of discharge linc
installation.

Since thcrc will be no additional transmission rights-of~ay required
Eor Unit 2> thcrc wi11 be no affect on agriculture or water producing
savanna lands in thc surrounding areas.

Effects of.-construction on-the terrestrial biota are discussed in
Section 4.3.1.

4.2 I cts on Water Use

As there is no freshwater on Hutchinson Island, potable water supplies
at the plant site are brought in from the Fort Pierce municipal water
system. Consumptive use of these supplies by the large labor force is
estimated by the staff to be of insignificant impact.

Construction and placement of the ocean discharge line will tnyorarily
impede non~herc boat trafEic. However, significant impact on recrea-
tional water usc is not anticipated. General construction activities in
the ocean will create small scale turbidity currents as well as tag>o-
rarily interrupt the natural littoral proccsscs. Florida State Water
Quality standards3 will impose restrictions on such operations requiring
turbidity not to exceed fifty (50) Jackson units. Considering the rela-
tively small areal extent of thc constzuction xone in the ocean, no
significant impact on water usc is envisioned.

4. 3 Rcolo ical Effects

4.3.1 Terrestrial

Approximately three-fourths (about 830 acres) of the site will remain
csscntially in its preconstruction state. As thc zcmainder of the island
becomes developed for human use, this substantial acreage may serve as a
sanctuazy for species which would otherwise bc evicted from the island.

Construction activities on the beach and dune will causa another period
of disruption to turtle nesting in the area. Thc applicant has committed
to a daily nest identification and relocation program in the affected area
during the turtle nesting season (Rcf. 1, p. 4.1-4). This program would be
similar to that required for Unit 1 (Ref. 2, p.

iv).'lant

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 shield for the beach and
dune area (Rcf. 2, p. v). If this light screen is distuzbed for Unit 2

construction, the applicant has coemittcd 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 stabilixing plants. The roots of the pine are
less effective deterrcnts to wind and wave action than are thc native
plants.

The applicant has committed to a program to contzol all edible refuse
during plant construction and operation to limit the raccoon population
and thus minimize the amount of predation on turtle nests. This program
should include procedures to prevent deliberate feeding of raccoons in
the area by construction and operating personnel.

Thc applicant is cognizant of the potential for bird disorientation
during passage of storm fronts and has assured that outside lighting for
construction will be zuduccd, sub)oct to safety and security needs,
during such weather fronts (Rcf. 1, p. 4.1-3).

It is doubtful construction willhave any other significant effects on
thc terrestrial biota beyond those from the generally increased amount of
human activity in thc azea. Increased commercial development of the
island appears inevitable and willhave a much more serious eEfcct on
the terrestrial biota. Rclativc to the total acreage of the applicant's

. site, thc number of people working there is small. In fact, as mentioned
before, thc unused portions oE thc site may serve as a ma)or refuge for
wildlife although thc applicant has indicated no plans for specifically
devoting this acreage as a long term natural area.

4.3.2 Acoustic

The condenser cooling water intake and discharge systems constructed for
Unit 1 were designed for two-unit operation. Thus, little ncw con-
struction having an impact on the aquatic environment willbe required.
Howcvcr, a second discharge linc with a multiport diffuscr is planned for
Unit 2 and will extend into the ocean beyond the discharge for Unit 1.

Construction of this discharge line will involve dredging a channel
20-ft deep about 2800 ft into the ocean. Sheet piling willbc used to
protect thc first, 1000 ft which will be 40-ft wide. Then thcrc willbe
about 250 ft of unprotected channel 80-ft wide to thc end of zhc Unit 1

discharge linc. Finally, there willbc an additional segment about
1600-ft long and 60-ft wide which will extend beyond the Unit 1 dis-
charge and will contain thc difEuscr sections.

Some 17,600 m2 (4.3 acres) of bottom arcs will be dredged and 82,000 m3

(107,000 yd ) of material willbe removed. The spoils will bc transported
to shore and used for backfill. Any excess will be disposed in an
approved onshore disposal arcs (Rcf. 1, p. 4.1-4). Protection by shcct
piling and onshoze disposal of spoils should reduce the effect of
siltation on aquatic ecosystems to an insignificant level.
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Organisms dredged up willbe lost. The applicant calculates these vill
number some 16 million polycheatcs, bivalves, echinodezms, emphipods,
and decapods (Ref, 1, p, 4.1-6). 'Ibis number is a vezy small portion of
the total population of these organisms in the area and, in general>
repopulatioa of benthic ~ities so disturbed takes piece vithin about
a year's time. No species of cozmercial'importance are included in the
benthic fauaa in the area to be dredged, and the relatively aarrow band
of ocean bottom to be disrupted should return to its preconstruction
condition in a short. time. 'Ihus, no significant long tezm or population
effect on the aquatic ecosyscem is expected co resole from dredging
activities associated with he construction of the discharge line.

For several years the coadenser cooling system will be in use vith only
Unit 1 operating. Intake and discharge flows villbe half the design
Elow vith two unics operatiag. This zeaas the approach velocity at the
intake structures will be only about 0.5 fps which is belov that nor-
mally 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
line or close off half the iatake arcs nt thc intake structures). Thc
effect of velocity oa velocity cap funccion is discussed in greater detail
in Section 5.5.2.1.

Similarly half the normal flow of heated vater going out both discharge
lines vill result in unacceptably high ocean surface temperatures.
Thfs resulcs from insufficient entrainment and dilution by the ambient
water due to the lov exit velocity. Maximum surface temperatures of
7.4'F aad 2'F above ambient are predicted under these coaditions for
the Unit 1 aad Unit 2 discharge points, respectively (see Section 3.4.2).
Therefore, the staff recommends shutting off one of the two discharge
lines (preferably the Unit 1 Y-type discharge line) oace the Unit 2
multiport line becomes available. Operation with both discharge lines
should be permitced oaly when Unit 1 is shut down or full dilution flow
from the Unit 2 circulating pumps is available.

Chemicals used during plant construction and startup for cleaning piping
and equipment vill be discharged to the ocean after being routed to the
settling basin south of the plant or the neutralization basin in che
water treatment pleat if neutralization is required prior co discharge.
These chemicals will consist of alkaline solutions of trisodium phosphate,
sodium bicarbonate, disodium phosphate, aad detergeacs or wetting agents.
Most of these iona are found ia natural seawater and their discharge
should have little efEecr. on the ecosytem. Hovever, the applicant villneutralize these vastes to meet vater quality standards to ensure no
signiEicant damage to biota occurs (ReE. 1> p. 4.1-5).

4.4 Effects on Communit

Construction of Unit 1 is scheduled for completion ia September 1975.
Constructioa of Uait 2 is scheduled to commence in early 1975. As a result
there vill be little overlapping of the construction forces for the tvounits

The construction schedule and peek construction force for Unit 2 is
expected to be esseatially the same as for Unit 1. Siace there is ao
evidence the work force for Unit 1 has created any special burdea onlocal schools and other facilities and services, there are no reasons
to expect the vork force Eor Unit 2 vould create aay problems. In alocality geared to large influxes of seasonal visitors, the impact from
a work force averaging 750 and peaking at about 1400 people should

be'nsigaificant.

Diesel povered machinery employed duriag construction releases some com-
bustioa products to the ataosphere creating intermittent and localizedair pollution similar to thee produced by any large conscruction prospect.Noise and dust should have no impact on residents of the area because
the nearesc residence is over 1.5 miles away.

- 4.5 - Measures and Controls to Limit Adverse Effects Durin Construction

4.5.1 A licant's Commitments
Dcvatering of the construction site will take place aad will require
discharge either to Indian River or to the ocean. The applicant scates
dewatering waste will meet Florida water quality regulations relating
to turbidicy vhich rescricc discharges to 50 Jackson units (Ref. 1,
p 4 1 2)

r„~ ~

Host aquatic organisms aze not adversely affected by even higher turbidity.
Settling basins aze already available and are used Eor vater discharged
into Indian River. Water discharged to the ocean villbe put into the
intake or discharge caaal where settling vill take place. No significant
eEfect from devatering is expected Erom discharge of waters meeting the
state standard.

Construccioa activities associated with site preparation, the intake
system, the discharge canal, rhc emergency cooling canal, and trans-
mission lines are either in progress or completed for Unit 1. As thesewill be shared by both uaits, no additional impact is expected as aresult of Unit 2 construction.

The Eolloving is a s>mmary of the commitments made by the applicant tolimit adverse effects during construccion of the proposed plant.

(1) To minimize effects of constructing the discharge line for Unit 2,
the applicant plans to:
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~ Ccnstruct a temporary dune and use sheet piling to protect
against wave damage when the dune is cut. Natural plantings
will be maintained as much. as possible, and the disrupted area
behind the dune willbe replanted with Australian pine as a
light screen to protect turtle hatchlings from nisoricntation
due to plant lighting (Ref. I, p. 4.1-1);

Replant the dune as soon as possible after excavation vith dune
stabilizing plants indigenous to the area (Ref. 4, p. 3).

~ Survey the beach area sub)cot 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 (Rof. 1,
p. 4.1-4a) and

4-7

(I) Shielding outside lights installed for Unit 2 to minimize sky shine.

(2) Bonitoring fish entrapment in the intake canal during the tine onlythe Unit 1 circulating pumps are operating. If unusually large
numbers of fishes are detected, intake flow-rate should be increasedto provide an adequate warning signal zo fishes in the immediate vicinity.

(3) Once the Unit 2 multiport discharge line is installed, heated water
from Unit 1 should be routed thzough one discharge line only (pre-
ferably the multiport line).

of Environmental Effects of Construction

Table 4.1 contains a summary of the identified environmental impacts fromUnit 2 construction, their relative significance, any planned actions tominimize these effects and alternative actions availablc should the izzpactsbecome unacceptablc.

~ Use sheetpiling around the area being dredged to minimize silta-
tion of the ad)scent waters (Ref. 1, p. 4.1-5).

(2) Waste water from site devatering will be settled in a series of basins
to neet Florida water quality criteria prior to discharge (Ref. I,
p. 4.1-2).

(3) Chemical releases villbe neutralized prior to discharge to neet pH
standards (Ref. 1, p. 4.1-5).

(4) Elevated plant lighting will be shutdown to the extent possible
during passage of stozzz fronts to minimize bird kills (Ref. 1,
p. 4.1-4).

(5) Trash will be dumped on site and cozhustibles burned. The remain-
ing trash villbe coveted with clean fillmaterial (Ref. 1, p. 4.1-2).

(6) The applicant docs not plan to zestrict public access to areas
bctwccn the plant and the ocean unless considerations of public
safety require exclusion (Ref. 1, p. 4.1-2).

(7) Edible rcfusc will be carefully disposed of to prevent accessibility
by raccoons vith resulting increased turtle predation. This will
include procedures to prevent deliberate feeding of raccoons
(Ref. 4, p. 1).

(8) Discontinue use of the present septic system and connect to a
. sLunicipal sever treatment linc if and when such a linc is

extended to the applicant's site (Ref. 4, p. 5).
4.5.2 Staff Evaluation

The staff has rcvieved the potential effects of construction and thc
applicant's mitigation plans, and finds them acceptable with the follow-
ing additional requirements:
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5. ENVIRONMENTAL EPPECTS. OP 'OPERATION OP
THE PLANT AND TRANSMISSION FACILITIES

Most of the operating impacts on lend use will have occurred with the
installation and operation of Unit 1. Unit. 2 is expected to have little
additional impact.

The ma)or area of the site changed by fillwas a modified mangrove swamp.
The introduction of fillfor Unit 1 provided a promontozy o! 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 greased and
landscaped only after both units are completed. Peripheral areas of this
promontory, not in the construction area will undoubtedly start to develop
new associations of herbaceous and woody plants atypical of the preexisting
swamp. Depending on the effects of these new areas and the landscaping plansfor the plant> the applicant may allow these areas to continue their natural
development or may choose to establish a more controlled cover.

Most aesthetic impacts also occurred with the installation of Unit l.
These affect pzimazily residents along South Indian River Drive, boaters
and fishermen using Indian River and future apartment, condominium and
hote1/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 siteleft in its natural state all combine to minimize the aesthetic impact.
Ho~ever, the Unit 1 reactor and turbine buildings can be scen. 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 additional lines will be required
for Unit 2.

With Unit 1 operating, the applicant plans to permit public access to and
use of the beach and other areas of the site not within the immediate
fenced operating area sub)ect 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'enter.

The canals could become desirable fishing areas.

5.2 Im cts on Water Use

5.2.1 Groundwater

No fresh groundwater supplies have been found on Hutchinson Island, con-
sequently there is no direct usage of groundwaters at the plant site.

However, subsurface waters receive inflowe consisting of plant waste
waters discharged to the sanitazy treatment system and the settling
basins. Pollutants such as coliform bacteria, nitrates, sulfates and
other associated pollutants will be filtered and sozbed in the earth
materials. As a result, no significant contamination of ad)scent watersis expected from these sources. However, septic systems can plug up,
although this is an infrequent occurrence with a properly maintained sys-

The applicant has cozzzitted to tying into municipal treatmentfacilities if and when a sewer line is run down the island to the vicinityof the plant.

5.2.2 ~Bl M d C * k

During normal plant operation, condenser cooling water willbe drawn from
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 semiannually. The applicant indicates each of
the nine pneumatic plugs controlling flow will be tested individually for aperiod of no more than 30 min. Each stub pipe is capable of passing about
33 cfs of cooling water, and the total volume of water drawn from Big Mud
Creek during each semiannual test is limited to 2 million gal. Because of
the relatively small flow rate and short duration of the testing, nosignificant impact on the water use of Big Mud is envisioned. Furthermore,addition of Unit 2 will not alter the test frequency or flows. 'Iherefore,
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 primarilyrelated to the chemical and thermal releases to the Atlantic Ocean.
Chemical releases will consist of a variety of diluted liquid wastesresulting from such processes as demineralizer regeneration, corrosioncontrol, condenser defouling, and laboratory and cleaning operations.
Thermal releases associated with the once-through cooling system will
amount to about two-thirds of the heat generated by the reactor or about
5.4 x 109 Btu/hr.

Chemical releases to the circulating water are discussed in Section 3.6
and Table 3.5 lists the estimated average concentrations. Discharged
chemicals will exist in trace amounts and substantially below background
levels. Thus, these chemical discharges are not expected to have a
measurable impact on the use of the ad)scent ocean waters.

Chlorine gas will be utilized for biological defouling of the condenser
cooling system. The chlorine gas will be pumped into the circulating
cooling water at a sufficient rate to provide a concentration of
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5 ppm enteriag the coadenser> for 15 mfn each day. The biocide will
be coacrolled so the chlorine conceat of the circulating water leaviag
the coadenser will contain a e>extmum free residual of 1.5 ppm. This,
fn tura, will be diluted by a factor of 8 in the discharge caaal when the
circulating pumps for both Units 1 and 2 are operating. The free chlo-
riae will probably be completely depleted prior to «nteriag tbe oceaa.
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 condftioa was established for Unit 1 that conceatra-
tfons of total residual chlorine be moaftored at the ocean discharge to
verify the sbseace of adverse environmental effects (Ref I ~ p. v). This
coaditioa should be continued for Uait 2 operation. Chlorine residuals
such as moaochloramtne, dichloramfae aad trfchloramfae should be measured
to easure a complete description of the total chlorine residual.

The actual thermal plumes fn the vicinity of the Unic 2 discharge will be
highly variable as a result of wave action, reversing longshore currents,
wfad-driven currents and the plume interaction from the two discharge
lfaes. However, conservative estimates of the extent aad fnteasfty of
the thermal plumes at the ocean discharge point have beea 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 co cross check the final
estimates. Results from the Koh/Fan and Jirka/Harlcman" models predict
maximum ocean surface temperature rises oE 5.5'F and 1.5'F from the
Uatt 1 Y-type aad Unic 2 multiport discharge lfaes, respectively, with
both Units 1 and 2 operating at full capacity. This does not change the
expected temperature rise and impact from the Uaft 1 discharge line
(Ref. 1) p. i).
The near-field temperature prediction Eor che Unfc 2 discharge.was used
as a source temperature for the Ear-field predfccfoa. Using che ana-
lytical technique developed by Ditmars,S the predicted temperature Efelds
are showa in Table 5.1 for fadividual sad combined discharge plumes.
Figures 5.1 through 5.3 illustrate the spatial distribution of the
combined plumes for various tidal conditioas. 'The depth of influence of
the combined plume vill vary considerably in space sad time but it fs not
expected to be more than 8 ft except in the fe>mediate vicinity of the
discharge points. Considering the coabined plumes and a maximum
southerly current, recirculation from discharge to intake points should
be ao more than 5Z.

TABLE 5.1

PREDICTED ISOTHERM AREAS POR COMBINED PLUMES
FROM UNITS 1 AND 2 (REP. 2, P. 5.1-36}

Temperature
III P

Area of Isothezm Acres
Usft No. I Unit No. 2 Coebtned Plumes

5.0
4.0
3.0
2.0
1.5
1.0

4.6
11
35

180
565

2860

0
0
0
0

<1
512

4.6
11
35

180
565

3372

3.2.3.1 ~IB I 2 Ild

Because of the oriencatfon of the Unft 1 discharge and fts proximity to
the Unit 2 discharge system, chere exists a definite potential for a
thezmal buildup in the Unit 2 plume. The temperatures in the combined
plume will not exceed thc maximum conditions estfmated for the Unit 1
plume, f.e., a maximum surface dfffercncfal of 5.5'P. The presence oE
the Unit 1 plume could, however, increase the background ocean cempera-
ture fn the vicinity of the Unit 2 discharge. As a result, the dilution
capacity of the multiport diffuser system would be reduced.

In s~zy, with both units operating the exteat of the Uait 2 dfscharge
thermal plume is relatively small and the predominant thermal regime
is the Unit 1 plume. No measurable impact oa water use is envisioned
from Unit 2 operation.

However, if only one unit is operating, one oE the two discharge lines
should be shur. off (prcfrrabty the Unit 1 Y-type discharge line) or thc
circulating pumps for the shutdo>)n unit Should be opcratcd to maintain
full flow dilution. Otherwise maximum ocean surface temperatures may
reach 7.4 F and 2 F at the Units 1 aad 2 discharge points, respectively,
as described tn Section 3.4.4. These temperatures would exceed applicable
water quality standazds and NPDES requirements.

Coasequently, there is a question ss to whether the combined plume from
both units will meet the current NPDES surface temperature rise limit
of 1.5 P specified Eor areas outside the eoae of mixing (i.e., the 1.5'F
isotherm ts limited to 400 aczes by the existing NPDES permit for the
plant). Bo»ever, the staff concludes this plume iateraction should have
ao addttional impact on marine life fn the vicinity.
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PICURE 5.1 PREDICTED SURPACE WATER TEMPERATURE RISES DURINC
HAXIHUH OBSERVED SOUTHERLY CURRENTS OP 1.3 fpe
(Ref. 2, p. 5.1-62 to 5.1%3)

PICURE 5.2 PREDICTED SURFACE WATER TEHPERATURE RISES
DURING SLACK WATER (Ref. 2, p. 5.1-62 to
5.1-63)
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The pathways by whfch biota other than maa may receive radiation doses
in the vicinity of a nuclear pover station are showa in Pigure 5.4. Two
recent comprehensive reports have been conceraed vith radfoactfvfty in
the environment and these pathways. ~ Depending oa the pachvay being
coasidered, terrestrial and aquatic organisms vill receive either
approximately the same radiation doses as msn or somevhat greater doses.
Although no guidelines have been established for desirable limits for
radiatioa exposure to species other than maa> it is generally agreed the
limits established for humans are also conservative for these species. 8

5.3.2 Radioactivit in the Environment

The quantities of radionuclides expected to be dfscharged annually by
Units 1 aad 2 in liquid and gaseous effluents have beea estimated by
the staff and are givea ia Tables 3.3 and 3.4> respectively. The
basis for these values is discussed in Section 3.5. Por the determiaatfon
of doses to biota other than man> specific calculations are doae primarily
for the liquid cfflueats.

Discussioa coaceraing liquid dilutioa is presented fn Seccioa 5.2.$ .

Doses to terrestrial animals near the plant (such as raccoons or beach
mtce) due to the gaseous efflueats are quite similar to those calculated
for maa. Por this reason, both the aaaual average atmospheric dilution
factors locacioas of interest and the dose calculations for gaseous
efflueats are discussed in detail in Section 5.4.

5.3.3 Dose Rate Estimates

The annual radiacioa doses to both aquatic aad terrestrial biota including
man vere estimated on the assumption of constant conceatrations of radio-
nuclides at a given pofat in both the water aad air. Radiation dose has
both internal aad external components. Exceraal components originate
from irmersioa in radioactive atr aad vater aad from exposure to radio-
active sources on surfaces, ia dfstanc volumes of atr and vater> in
equipmeat, etc. Interaal exposures are a result of ingesting aad breath-
ing radioactivity (Figure 5.4).

PICURE 5.3 PREDICTED SURFACE HATER TEHPERATURE RISES
MRINC HAXIHUM OBSERVED NORIIIERIY CURRENT
OF 0.7 fps (Ref. 2, p. 5 ~ 1&2 to 5.1&3)

The»axfmum doses to marine organisms will be delivered to fish, crusta-
cea> molluscs, aad certain seaplants. This is princfpally a consequence
of accumulation in their structures of certain elements found in seavater.
Estimates have been made of the quaatities of elements preseat ia a
number of marine organisms relative to the quaatities present ia seawater.
Values of relative biological accumulation of a number of vaterborne ele-
ments by fish, crustacea, >x>lluscs> and sea pleats are provided in
Table 5.2.
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1
1

10>000
100

3>000
1>000

100
500

3
30

1
30
30

100
10
10

3
10

3
1,000

10
20
30

3
30
30

100
100
100

10
10

1
1

101000
1 1000

10,000
4,000

10,000
100

10
50

1
100
100
200
100
100
100
100

3
1,000

10
100

50
3

100
100

1,000
1,000
1,000

10
10

1
1

10,000.
1 >000

50,000
20,000

300
100

10
10

1
100
100
200
100
100
100
100

3
1,000

100
100

10
3

100
100

1,000
1,000
1,000

10
10

1
1

100>000
1,000

10 >000
6,000

100
100
100

10
20

300
1,000

100
100

1>000
1,000

100
10

10 >000
1 >000

10 >000
10

100
300
300

1,000
1,000
1>000

67
6

(a) All isotopes of an elenent have thc sate chemical
behavior.

TABIZ 5.2

SALTWATER BLOACCUMULATIOE PACTORS9

(pCi/kg organisn per pCi/liter water)

Elenent Fish Crustacea IIolluscs ~AI ae(a)

PIOORR 1 4 HYPOS>SR PAYSSAYS YO OROA>1$HS
OYHHR YIIAIIIMI
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The highest doses vould be received by marine organisms living tn the
discharge canal during full paver operation. Algae entrained in the
condenser cooling water would receive an external dose of about 1 x 10arad/hr from Unit 2 and about the sane for Units 1 and 2 combined.
Concentrations of radionuclides in the discharge canal vill scay about
the saae even when Unit 2 becomes operational, because its radionuclide
discharge and dilution flov villbe the saae as Unit 1. Thus, the doses
to aquatic organisms in the canal willbe subscanttilly the same. Actually,
since the effluent from Untt 2 will not be recirculated as in Unit 1, aslight decrease in concentration will take place. Pish, crustacea, molluscs,
and certain sea plants would be expected to receive doses of 10, 60, 60 and
50 ared/yr, respectively, from the liqutd effluents of both Units 1 and 2, if
they vere living dtreccly in the cooling water discharge canal during full
pover operation. Host of the dose to invertebrates ts froa the externalirradiation from radiocesiua accumulated in the bottom sedtaents of the
canal. No dilution has been assumed for these estimates.

A bird such as a heron, assumed to consume 600 g/day of fish harvestedfroa the discharge canal, vould receive an internal dose of about
10 ared/yr fzoa Units 1 and 2. An aniaal such as a raccoon, assumed to
censure 200 g/day of crustaceans and molluscs harvested fzsm the dis-
charge canal, would receive an inteznal dose of about 3 arad/yr. Avaterfovl such as a duck, assumed to consume 100 g/day of aquatic plants
harvested fzoa the discharge canal, would receive an inteznal dose of
about 30 arad/yr.

Species of considerable interest are the sea turcles which nest on thc
beach near the outfall. Thc dose received by a turtle swtmmirig
3 aonths/yr tn vaters diluted to lz20 that o'f the effluenc would be
1 x 10 arad/yr and che dose a turtle would receive vhile on the shore

-3
24 hr/yr vould be 8 x 10 3 mrad/yr. 'Ihe internal dose received by aturtle froa consuaing-seafood 3 months/yr in the vicinity would be
0.3 ared/yr.

The literature relating to radiation effects on organisms is extensive,
but very fev studies have been conducted on the effects of continuous
lov-level exposure to radiation from ingested radionuclides on natural
aquatic or terrestrial populations. The most recent and percinent studies
point ouc that, while the existence of extremely radtosenstcive biota is
possible and while increased radiosensitivity in organisms aay result fzoa
environmental interactions, no biota have yec been discovered that show.
a sensitivity to radiation exposures as low as those anticipated in the
area surrounding Units 1 snd 2. The "BEIR Report" states chat evidence
to date indicates no other living organisms are very much nore radio-
sensitive than aan.IO 'Iherefore, no detectable radiological impact is
expected in the aquatic biota or terrestrial ~ls as a result of the
quantity of radtonuclides to be released into the Atlantic Ocean and inco
the air by Units 1 snd 2.

5.4 Radicle ical I ace on Han

5.4.1 Basis for Estiaates

The staff estiaated che probable nuclide releasee listed in Tables 3.3
and 3.4 from the plane based upon experience vith comparable operating
reactors and evaluacion of the radvaste systems proposed for Units 1
and 2. Estimates were made of radiation doses to aan at and beyond the
site boundary via the mesc significant pathways among those given tn
Figure 5.5. These calculations are based on conservative assumptions
regarding the dilueions of et'fluenc gases and radionuclides in the
liquid discharged, and the use by aan of the plant surroundings.

5.4.2 Li uid Effluents

During routine reactor operation at full pover, mall quantities of
radioactive nuclides villbe released to the environment as 'discussed in
Section 3.5 and listed in Table 3.3. Bioaccumulation factors used for
the estimation of doses received through the consumption of aarine
organisms are listed in Table 5.2.

Since chere are no freshvater wells on the island and the groundvater
flows in this region are from west, to east, no contamination of any drink-
ing water supply is considered plausible.

The staff assumes persons vill have access to the discharge canal and
beaches near the discharge and vill consume seafood harvested from these
locations. During normal operation, the radioactive liquid vaste will
be diluted with condenser cooling water from the plant. While maximum
effluenc flov rates aay reach 1200 cfs/unit, che noraal flow of
1150 cfs/unit is used for this analysis. Due to the fact the discharge
is north of the intake and prevailing coastal currents are north to
south, there vill be so=e recirculation of diluted liquid effluents froa
the Unit 1 outfall Zine. The staff estimates the average dilution of
effluents ac the intake, considering currents, vinds and atxtng, vill be
about 42 for both units operating together. Increases in doses co
individuals and population taking into account. this recirculation are
estimated to be a maximum of SX 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
recirculation.

A conservative assumption is made that marine organisms vill establish
themselves tn the discharge canal, although most organtsas villbe killed
if an acceptable thermal defouling procedure is devised. If an individ-
ual spends 500 hr/yr on ehe banks of the discharge canal to harvest
seafood living in the canal and this person consumes 18 kg of fish, 9 kg
of crustacea and 9 kg of molluscs grovn in the undiluted discharge vater,
it is estimated hts total-body dose from eating this seafood would be
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0.2 nrem/yr from both Units 1 and 2. Under the same conditions the dose
to the individual's gastrointestinal (CI) tract would be 0.05 nrem/yr,
the dose to thc thyroid would be 2 nrem/yr and the dose to his skeletal
system (bone), would be 0.2 mxem/yx. During his 500 hr of fishing this
individual would receive a slight dose from the direction radiation Erom
the sides of the canal of about 0.2 nrem/yr to his total body Exon the
deposited radioccsium.

A summary 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 substantially the same (see dis-
cussion Ln Section 5.3.3). Por full power operation of both Units 1
and 2, the dose to an individual consuming 18 kg of fish, 9 kg, of
crustaceans and 9 kg oE molluscs harvested from the Atlantic Ocean near
the discha~e, would be less than one-tenth of the above due to the
dilution in thc ocean.

5.4.3 Gaseous Efflucnts

Host 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 halt-life
radionuclides prior to release. The gases arc filtered at the time of
release to remove particulate matter.

won

~e%c nrrorr+15err

er

I
o

/o

g
O

4565'~
CKCRRQ~ $

O

I
Mrm

Conrrnrrrrron

Ihe staff estimated radiation doses to persons in the environs of the plant
from the gaseous effluent xelease rates given in Table 3.4 and the one
year of meteorological data fuznished by the applicant, Harch 1, 1971,
to February 29, 1972, (Ref. 2, p. 6-36 to 6-42). SLnce the plant vent is
located 184 ft above ground level and thc containmcnt building is hLgher
than the plant vent, atmospheric dilution was calculated assuming a
ground level xelease and a wake factor based on the height of containment
building (200 ft). The highest air submersion doses will be received by
people living, working or using recreational facilities Ln the vicinity
of the plant.

5.4.3.1 Subccrsion Pathwa

rx~ r.r rrrorllrr rrrrrrrr rr rrrr

Incerren During reactor operation at full power, the highest dose rate at the
plant. boundary is expected to be at Big Hud Crack 0.1 mile NW of the
plant where the annual average atrrnsphcric dilution factor (X/0) is
6.6 x 10 S sec/m3. At this location, the total-body dose was estimated
to be 1 x 10 3 mrem/hr from both Units 1 and 2 combined. Ihc skin dose
would be smaevhat higher (3 x 10 3 mxem/hx) from both Units 1 and 2
combinedr because oE the contribution from beta radiation. The air
pathway doses from both rsrits operating together will be about twice



5-15 5-16

Bj-

Q o ~

D
D
OC

D o d

DÃ$ $ ~ lO

Qo o

Dd
0

o d

Cn
OC

CO

IDd d aaad

d D d
Q
CC

~ ~ 0
~ ~

d d

~ ~

Q OC

Z an

i5

't
O

I

8
LJ
I
an

an
COIn D

m

is
an
EL gC

~ ~

ip ap 3p < z 0

~C
~n
na

~ ~

~ ~

D

cS
W I

Rz
Man

I
CCI ~
Q an

Xo

h
z z

OC Og

CR
z a

8

O D 0R
d d d 9 D

I
~n

Q
oa

I x g
nl ~

a~

5-„- "zva an ~ c5

IL'
ag> ol oc 5g~ov

$ O anIII~
w~

zzc
II~<o-) )I
~v oc oaz ez

OC CO OC CCDOICO O Inanan I z
:59QKe DK

that of one unit operating alone. A boater remaining at this point. Eor
500 hr/yr would receive a skin ckxle of 1 mremlyr and a total-body
dose of 0.5 nrem/yr. Individuals using the ocean beaches 0.6 mi)es NE
of the plant, where the atmospheric dilution factor is 6.5 x 10 sec/mt,
would receive a total-body dose of 0.05 mrem/yr and a skin dose of
0.1 nrem/yr from both Units I and 2 cocbined for 500 hr/yr occupancy.

The closest continually occupied dwelling is across Indian River on the
mainland 1.9 miles WSW oE the plant where the atmospheric dilution factor
is about 5.5 x 10 7 sec/ms. The total-body dose to an individual resid-
ing at this location all year would be about 0.06 mrem/yr and the skin
dose would be about 0.2 mrem/yr iron bath Units 1 and 2- corbined.

5.4.3.2 Inhalation Pathwa

Inhalation of radioiadine results in a radiatfon dose to the thyroid.
The inhalation dose at the nearest residence (1.9 miles 'WSW), assuming
continuous occupancy, is estimated to be 0.12 mremlyr to. the adult thyroid
from both Units 1 and 2. The inhalation dose to a small child (2-gram
thyroid) ~ould be only 202 higher than that to an adult thyroid because of
the reduced inhalation rate of thc child. A fisherman remaining 500 hr/yr
near the shore of Big Mud Creek (0.1 mile NW of the plant) would receive
an inhalation dose of 0.9 nrem/yr from both Units 1 and 2 cocbined.

5.4.3.3 Terrestrial Food-Chain Pathwa

There is soce beef production west of the plant in an area primarily
outside the 10-mile radius where the atmospheric dilutian factor is of
the order of 10 7 sec/ms. Therefore, the beef pathway is not a
consideration.

Dairy herds supplying milk to the arcs are located beyond the 14-mile
radius. The nearest private cow is 7.5 miles SSW of the plant Werc thc
atcespheric dilution factor is about 3.4 x 10 . The dose to the thyroid
of an adult drinking milk at the rate of 1 liter/day, assuming the cow
grates 12 months/yr, is calculated to bc 0.2 mrem/yr (Unit 1 plus Unit 2).
Under the same conditions, thc dose to a. child's thyroid (2 grass) is
conservatively calculated to be 2 nrem/yr from both Units 1 and 2
cocbined. Facdly cows were not observed nearer than 7 miles from the plant
and little pasture land was available within 5 mil'es of the plant.

Fresh leaEy vegetables cultivated near the plant could bc a pathway for
which airborne radioiodine could bc ingested. A dose to an adult residing
at the closest house 1.9 miles WSW oi the plant consuming vegetables
throughout the year was estimated. In addition, the dose to an infant
nursing from its mother eating these vegetables was estimated.
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A mother nursing a small child and eating 72 kg/yr of green leafy vege-
tables out of such a garden at the nearest residence would get an
estimated dose to her thyroid of 1.4 mrem/yr. Her nursing child consumingall of her milk ~ould obtain an estimated thyroid dose of 3.5 mrem/yr.(a)
Both these doses would be derived from radioiodines released from both
Unit 1 and Unit 2.

5.4.4 Direct Radiation

*

TABLE 5.4

ENVIROh".%NIAL IMPACT OP TRANSPORTATION OF FUEL AND WASTE TO AND
'FROM ONE LIGHT-WATER~LED NUCLEAR POWER REACTOR(a)

5.4.4.1 Radiation from the Pacilit
'Ihe direct radiation from the turbine building 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 units. 'Ihe closest approach to these
tanks would be the highway in front of the plant (>820 ft). An
individual at this location would probably receive a dose rate of less
than 7 x 10~ nrem/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 area. The dose from both tanks would be almost double this
value. These doses were estimated assuming the refueling water tank
activity was a maximum immediately after thc refueling operation. In

. all probability, the actual dose derived from these tanks by an indi-
vidual would be much less.

Direct radiarion from the primary water storage tanks and condensate
storage tanks would be less by at least a factor of 10. Radiation
from the turbine is expected to be negligible, since it operates
normally with a secondary water supply which normally contains verylittle radioactivity (as in other pressurized water .reactors).

5.4.4.2 Trans rtation of Radioactive Haterial

The transportation of cold fuel to a reactor, of irradiated fuel freya 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, "Environcental Survey of Transportation of Radioactive
Materials to and fram Nuclear Power Plants". The environmental effects
of such transportation are sceaarized in Table 5.4.

'5.4.5 Annual Radiation Dose to Po ulation

Normal Conditions of Trans rt

Heat wei ht and traffic densit
Environmental Impact

Ne li ibis

Exposed
population

Estimated
number of
persons
ex sed

Range of doses
to exposed Cumulative dose to
individuals(b) exposed population
(nrem/yr) (man-rem/yr)

Transportation
workers

200 0.01 to 300 4

General public
- Onlookers

Along route
1,100

600,000
0.003 to 1.3
0.0001 to 0.06

(a) Data supporting this table are given in the Commission's "Environ-
mental Survey of Transportation of Radioactive Materials To and From
Nuclear Power Plants," WASH-1238, December 1972.

(b) The Federal Radiation Council has recommended that the radiation
doses from all sources of radiation other than natural background
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 mrem/yr.

Total radiation dose to the populqtion residing within80 miles of the
plant was calculated for four pathways associated with the liquid efflu-
ents: consumption of locally harvested seafood, swimming, boating and
shoreline activities at the ocean beach. The radiation dose to man from

(a) This assumes that 30X of the radioiodine intake of the mother is
transferred to her milk. I I
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consunption of produce is due alnost entirely to radionuclides which con-
centrate in the green, leafy portions of the plant. Since tonatoes
account for 99X of production other than citrus in this area and the
leafy portion of the tonato plant is not usually consuned> this pathway
was not considered.

Pro>a reports on Florida fish landings issued by the Departs>ent of Con-
nerce 1970>I2 1971>IS and 19721" seafood landed in St. Lucie County
averaged 1.6 x 106"kg/yr of fin fish, 3.8 x 103 kg/yr of crustaceans
and 9.0 x 104 kg/yr of nolluscs. Since these anounts arc less than
those reported eaten by the population in this region, the staff
assuned all this seafood is consuned locally. In calculating the dose
fron consuned seafood, it was further assuned 50X of the total catch
was edible and only 20X of the harvest cane from waters containing
plant effluent radionuclides diluted to 1/20 that of the concentration
in the discharge canal. The anount of contaninated water would increase
by approxfs>ately a factor of 2 with both units operating. Thus, the
10X of seafood harvested in contauinated waters with one unit operating
would becoae 20X with both operating. The decay tine fron the reactor
discharge until the consuuption of the seafood was taken to be 25 hr.
These calculations indicate a dose of 0.04 nan-re>a/yr to the population
within 50 niles of the plant because of seafood consunption (fron both
Units 1 and 2 conbined).

In addition, the total population within 50 niles of the plant was
assuned to spend 45,000 nan-hr/yr swinnlng and boating, and
30,000 wan-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 nan-rcu/yr to the
approxinately 450,000 persons living within 50 niles of the plant.
The total-body dose fron gaseous effluents to the 450,000 persons
estinated to live within 50 niles of the plant by 1980 was calculated
to be 0.56 r>an-ren/yr to the total body (fron both units operating).
Values of the population dose for the 1980 population at various
distances fran the plant are tabulated in Table 5.5.

The cunulative population dose due to transportation of solid wastes
and irradiated fuel would be 14 nan-ren/yr fron both units 1 and 2.
Table 5.6 tabulates the doses fron various pathways to the population.

5.4.6 Occu ational Radiation E sure

TABLE 5. 5

CUNULATIVE POPULATION ~ ANNUAL POPULATION DOSE AND AVERAGE ANNUAL DOSE

PRON GASEOUS EPPLUENTS AT SELECIED DISTANCES PROM

THE ST. LUCIE PLANT UNITS 1 AND 2

Cunulative
Radius

Cunulative
1980

~>1* 1

Cunulative( )
Annual Dose

>san-reu

Average( )
Annual Dose

140 0.013 0.090

0.022 0.056

0.030 0.042

10

20

40

1,5 70

62,570

104,855

182,015

264,715

446>515

0.044

0.54

0.64

0. 72

-0. 76

0.028

0.0060

0.0040

0.0028

0.0018

(a) Based on calculated radionuclide releases fron Units 1 and 2 operat-
ing together. Doses based on releases fro>a Unit 2 only would be
lialf these values.

Based on a review of the applicant's safety analysis report> the staff
will deterulne that individual occupation doses can be maintained within
the lis>its of 10 CPR Part 20. Radiation dose Ii>sits of 10 CPR Part 20
are based on a thorough consideration of the biological risk of exposure
to ionising radiation. maintaining radiation doses of plant personnel
within these Iinits insures that the risk associated with radiation
exposure is no greater than those risks nornally accepted by workers in
other'resent day industries. IS
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26>UI 6.6

ANNUAL POPULATION DOSES FROM OPERATION OP
THE ST. LUCIE PLANT

Using infor~tion compiled by the Atomic Energy commission >IS and
others > 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-rem/yr/plant.

Pathwa

Air Submersion

Total Body Dose
man-rem)

Ul>262 ~I>I 26l
0.82 0.41

Remarks

External dose to the nearly
450,000 people residing
within a 50-mile radius of
the plant from the radio-
active gases released.

The total man-rem for St. Lucis 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 system
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 8.8 and other guidance provided through the staff review
process is expected to result in an overall reduction of total doses from
those currently experienced.

Beach recreation 0.030 0.015

Transportation of
spent fuel and wastes 14 7

15 7.4

Ingestion of seafood 0.045 0.022 1.6 x 106 kg finfish and
9.4 x 104 kg shellfish
taken from water during
year at I/20 discharge
concentration

3 x 10 manor of exposure4

along beaches ad)scent to
site where water is at 1/20
of discharge concentration

5.4.7 Evaluation of Radiolo ical Im act

Based on conservative estimates, thc total annual dose from all path-
ways received by the approximately 450>000 people who will be living
within a 50-mile radius 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-
rcm/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-rem to the same population. Therefore, normal operation of
the plant will contribute only an extremely small increment to the
total-body radiation dose that area residents receive from natural back-
ground.

The 900 man-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 living within a 50 mile radius of the St. Lucie
Plants.

Operation of St. Lucie 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
liquid and gaseous effluents are as low as practicable.

5,5 Nonradiolo ical Effects on Ecole ical S stems

5.5.1 Terrestrial

The overall effect on the terrestrial biota of adding an additional unit
to the site is expected to be insignificant.
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Plant lighting could conceivably cause some bird misoricntation 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 n>mber of kills.
Plant lighting zmy also cause misorientation of turtle hatchlings result-
ing in increased mortalities. Hith use of lights having no direct sky
shine snd the addition of tall plantings behind the dune to screen the
beach and dune area from the lights, the impact on turtle hatchlings
from Unit 1 operation was considered by the staff to be pzobably 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 additional staff for Unit 2 plus increased Elms of water (and
possibly increased aquatic life) in the intake and discharge canals
increases the problem of refuse control. Improper storage and disposal
of edible refuse and/or deliberate feeding can lead to sn increased
raccoon population and resulting increase in turtle predation. This
problem was considered probably minor for Unit l. The additional effect
of Unit 2 will probably be insignificant if 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 become food for raccoons. Special sur-
veillance of the canals is recozmended> particularly if a warm water
recirculation method is developed to defoul the intake lines> until
the amount of fish kill is well established. If fish kill is cozmon
snd leads to carcasses on the banks where they could serve as food
for raccoons, special plans for their removal should be formulated and
implemented.

5.5. 2 A9uatic

The primary effects of plant operation on the aquatic environment will
be those resulting from physical circulation of an additional 1150 cfs
of ocean water and from thermal and chemical additions to this circu-

— lating water. Potential impacts include:

~ Entrapment of fishes in the 'intake system,

~ Impingement of organisms on the traveling screens,

~ Passage of small organisms through the plant>

Effects of chemicals on organisms passing through the plant,

~ Effects of heat and chemicals in the discharge plume,

~ Effects of the thermal plume as a blockage to fish and sea
turtle movements>

~ Cold shock resulting from simultaneous shutdown of both units,

~ Scour of the ocean bottom>

~ Effects of chemical discharges, and

~ Effects of testing the emergency cooling canal.

Each of these is discussed in detail in the following sections.

5.5.2.1 Entre ment of Fishes in the Intake S stem

The ocean intake for the required cooling water is fully described in
Section 3.4. A velocity cap will be used at the intake to minimize
entrapment and impingement of fishes. Its design is similar to that
employed by Southern Califoznia Edison Co. at their El Segundo and

Huntington Beach fossil fuel plants. At El Segundo 272 tons of fish
were entrapped during the first year of operation when no velocity cap

was used and the flow vectozs entering the intake were vertically down-

ward. After installation of a velocity cap, flow characteristics were

changed to horizontally radial, and only 15 tons of fish were entrapped

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 current,
even when their net movement is downstream> and are familiar with hori-
zontal velocities. Higher velocities are also considered to frighten
the fish, causing them to tend toward avoidance. Vertical velocities,
however, are not cozmonly found naturaDy and a detection-response
mechanism does noz seem to exist for them in fishes- Thus. they may be

drawn down into an intake structure and not recognise the danger until
they are trapped in it and confused by the velocities within the pipe.

Maximum design flows at El Segundo are 3.5 fps and at Huntington Beach

2 fps. Even with velocities of 0.5 fps at Huntiqton Beach (one unit
operating only) little fish entrapment was noted. 2 However, ii is
possible that some fish msy seek the shadows of-the intake for protection
when 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
program is recommended during the period of Unit 2 constzuction when only
Unit 1 is operating. If significant numbers of fish arc drawn into the
intake canal, closure of one intake port will raise the intake velocity
and assure adequate warning to fish in the area. Alternatively> a pro-
gram of removal and return of fish to the ocean could be considered.

The dazting speed of a fish (that which can be used only in single bursts)
is generally considered to be 10 body lengths per second, while the sus-
tained speed (that which 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 able to sustain at least a 1 fps
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svizming speed and could escape from the edge of the velocity cap. Even
dist c
smaller fishes could escape ff the daager were detected at a gr tea ers ance from the cap, as the velocity decreases roughly as the squareof the dfstaace from the center of the cap. Since velocity decreasesquickly moving away from the cap, a single dart might also carry a saallerfish avay from the danger.z > "

The ocean vaters off Hutchinsoa Island do not appear to be a suitablenursery ground; large nuzbers of juveaile fishes are not expectedand have not boca found. The applicant has reported large numbers ofcngraulids in beach seiae hauls, but these are generally confined to theshore xone and the adults are large enough to escape the 1 fps velocity.Adult Spanish mackerel and bluefish may be in the vicinity of the inta estructure, but they should be capable of escaping the velocities at thecap

edgar'hould

fishes enter the velocity cap aad the intake pipeline, thevelocities in the pipeline villprevent their escape and they will beentrapped fn the intake canal where they, will reaaia uatfl they sreimpinged on thc iatake screens, dfe, or are otherwise renovcd. With anadequate velocity at the fatake structure, their numbers are expect>4 tobe small> and the effect oE eatrapmeat should be minor. A monitoringprogram villbe required to determine the actual numbers of fishesentrapped. If fish entrapmeat fs sigaificant during single unit opera-tion, several remedies are available including their removal and returnto the ocean or blocking one of the intake lines to increase the velocityat the cap vhen only one uaft is operating.

5.5.2.2 I in ament of Or aaisms on the Intake Screens

A punphouse with a trash rack aad traveling screeas will be located atthe end of the intake canal vhere the cooling vater enters the plant.The traveling screen villbe 3/8 fa. mesh to prevent organisms and debris
b
larger than the mesh size from passing into the plant. The screens ille automatically washed vhea they are sufficiently clogged to cause a

v
drop in head pressure at the pumps. The washings are sluiced to a trashpit vhere they are collected for disposal (Ref. 2, p. 3.4-2).
Impingement losses are expected to be of minor significance because1) the velocity caps at the ocean intake are expected to minimize thenumbers of fishes entering the intake system, and 2) fev large inver-tebrates such as crabs have been reported in the offshore vaters nearthe intake and, as the intake fs raised above the bottom, fev of theseare expected to enter the canal system.

5.5.2.3 Passe e of Or anizms Throu h the Pleat

Phytoplankters, zooplankters, and fish eggs aad larvae small enough to
pass through the 3/8 fn. intake screens will be subject to passage
through the plant condenser system. They vill experience physical effects
of pumping and passage through piping systems as well as thermal and
chemical efEects before being discharged to the canal system. Thermal
and chemical eEfects vill continue during transport through the canal and
discharge pipline and for some time after discharge to the ocean. Most
of these organisms vill be killed as a result.

The applicant's monitoring program has indicated aa average of 282,000
phytoplankton cells/mz with a maximum of 1.09 million cells/mz at the
sampling location nearest the intake. The majoriry of these are dfatoms.
This represeats some 800 bfllioa cells/day average (3 trillion cells/day
maximum) passing through Unft 2. The applicant calculates this represents
about 3,500 grams of phytoplaakton/day (Ref. 2, p. 5.1-28). Since the
intake is in the opea ocean, this represents only a small portion of the
phytoplankters passing the site. In additioa, phytoplankters have a high
reproduction rate and the loss will be replaced naturally vithia a short
time. The dead phytoplankters will aot be lost to the food veb but will
be returned fn the discharge vatcr, thereby minimizing the effect of
their loss on organisms at higher trophic levels. Even assuming complete
mortality, their passage through the plant is expected to be of insignifi-
cant impact.

Total zooplankton collected at the statioa nearest the intake numbered
an average of 147,000/m . This would represent passage of about 4 billion
organisms/day. About 70Z of these are copepods, represeating a veight
of 4 million grams/day (Ref. 2, p. 5.1-29, Table 5.1-7). Lfke the
phytoplan'ktcrs, these represent only a small part of the total number
of xooplankters passing the plant duriag a 24-hr period, aad they vill
not be entirely lost to the food web. Thus, the impact of entrainment
of rooplankters vill be minor aad is not likely to have a measurable
effect on the ecosystem oE the ocean varers adjacent to Hutchiason Island.

Fish eggs and larvae will also be subject to passage and vill include
some 20 million/day (Ref. 2, Table 5.1-7). While these have not been
identified, the waters off Hutchiason Island are not thought to be
important spavaing or nursery areas for species of coxmercfal importance.
Thus, these arc expected to represent a general populatfoa rather than
a local one and, therefore, would be only a small fraction of the numbers
passing the area. No measurable effect is expected on the local oceanic
ecosystem from their passage through the plant.
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5.5.2.4 EEEects of Chemicals on Or anisms Passin Throu the Plant
Chemical discharges from Unit 2 are described in Section 3.6. Most ofthese will not result in a signiEicant increase in normal seawater con-centrations beyond natural fluctuitions and, therefore, willnot havea signiEicant impact. Exceptions are chlorine used for defouling for
15 min/day in each of two sections of the condensezs, cyclohexylaminefrom steam generator blowdown> and copper resulting from condenser tubecorrosion. In 'addition, dichromate might be accidentally released(ReE. 2, Section 3.6).

Chlorine willbe diluted by a factor of 8 (or 4 if only the Unit 2circulating pumps are operating) and simultaneous chlorination of bothunits willnot take place. 'Ihus> the free chlorine concentrationsentering the discharge canal will be diluted to about 0.19 ppm, and thisconcentration will be further reduced by the chlorine demand of dilutingseawater resulting in the formation of chloramines. While little infozma-cion is available concezning free chlorine toxicity in seawater, it ishighly toxic to freshwater organisms at levels of 0.1 ppm. Lower levelsgreatly reduce marine phytoplankton productivity. 6 Thus, it is expectedto contribute to a'portion of the mortalities associated with passage oforganisms through the plant; however, no effects are expected at theocean discharge due to the rapid dilution. A monitoring program isplanned to confirm that total residual chlorine at the discharge remainsbelow levels harmful to marine life. If chlorine is determined to bea problem, the staff will require remedial measures (such as mechanicalcleaning systems) to be taken.

Cyclohexylamines used in the steam system will be released at less thanpart per billion levels while their toxicity is low at concentrationsof parts per million. Thus, no significant effect is expected fromtheir use.

Copper at a few parts pez'illion is reported to retard growth of marinephytoplankton and is toxic at 50 ppb and 20'C to marine diatoms anddenoflagellates. Thermal increments increase copper toxicity.25 Cor-rosion of condenser tubes and resulting estimated copper releases ofabout 6 ppb may therefoxe, also contribute to mortalities due to
passage through the cooling system.

5.5.2.5 Effects 'on Or anisms in the Dischar e Plume

be decreasing, mortalities to plankters should notresult in a measur-
able change in the populations of organisms in the local ecosystem.
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 Dischar e Plume on Fishes and Turtles

The thermal plume, described in Section 5.2, is primarily associated
with Unit 1. Because of the design of the multiport discharge line for
Unit 2, the maximum ocean surface temperature from Unit 2 is expected to
be no more than 1.5'F. Unit 2 operation should increase the area of
the 1'F isotherm from 2860 acres (with only Unit 1 operating) to 3372
acres (with both Units 1 and 2 operating). 'Ihus, the overall additional
impact of the Unit 2 thermal plume is expected to be insignificant.

'Ihe location of the thermal plume precludes interaction with the near
shore fishes found in the surf xone during most times. 'Ihus, there
should be no effect on mul1et, or engraulids found very near shore.

A rigorous survey designed to identify fishes in the potential plume
xone has not been conducted; however, the ocean bottom does not include
out-croppings or grasses conducive to nursery or spawning grounds andit is unlikely that a significant number of fishes breed near the coast
in the vicinity of the discharge. In fact> plankton studies have indi-
cated few fish eggs or larvae off Hutchinson Island.

King mackerel are primarily caught several miles offshore and the ma)ority
of them will, therefore, not be likely to encounter the plume. However,
Spanish mackerel and bluefish are found about a mile offshore and the
combined 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 fishes 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-Hovember to mid-May, while bluefish are present
only in the winter and migrate northward between February and April..
Thus, even a 10'P increase in parts of the plume should have no signifi-
cant effect on bluefish.

Spanish mackerel are also present only during the winter and, thus>
should be similarly unaffected.

During discharge of the warm water, planktcnic organisms in the oceanwill be mixed in vazying proportions into the discharge plume and itsthermal and chemical content. As the plume mixes with ambient oceanwater, both the incremental temperature and the concentrations oEchemicals will rapidly decrease. While chlorine residuals will likelynot be rmasurable> the cosbined effects of heat and chemical forms may

h
have some detrimental effect on phytoplankters entrained into the plp use>owever, as the exposuze time will be short and the concentrations will

In general, fishes are capable of detecting thermal gradients in both
the vertical and horizontal direction and will avoid lethal temperatures.27
The plume 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 combined 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



5-29
5-30

willnot significantly 1ncrease the predicted e'ffect of the Uaic 1 discharge
at the intake area. Thus, the thermal plume is not expected-to have a
significant impact oa fishes or their migration.

The ma]or potential for iateractioa is with the sea turtle populations
which frequent Hutchfnsoa Island. Little data are available oa the
thermal colerances of the sea turtle, particularly with respect to
sublethal responses during mating> nest site selection and hatchliag
migratioa. Creea turtles mate within I sile of shore ~ puttin th

teapo eatially in the plume zoae duriag the complex behavioral period of
mating. Female green turtles are highly selective ia choosing nes 5~~
sites, a procedure apparently involving several seasory processes.
Thermal f ee fects on these processes could disrupt their breeding pattern
as well as that of the loggezhead turtle 1E they behave s1milarly.

Turtle hatchliags sre knovn to respond to increased temperatures by
slowing activity. The mechanism prevents them from digging out of the1r
sand-nests during hot daylight hours vhea they vould be vulnerable co
desiccation and predation ~bile traveliag dovn the beach to the vater
line. It has been postulated the response continues for a time after
the young, turtles emerge and water temperature could play a role in
determining the degree of swimming activity. Should they cease swim-
ming vhen they encouater the thermal plume, they vould be carried by
the currents and perhaps be susceptible to increased predation.zs

The combined thermal plume from Units 1 and 2 could, therefore, have a
significaat eEEecc oa sea turtles, the degree of which cannot be accurately
determined st this time. However, green turtle nesting has not beea
observed immediately adjacent to the plant and the staff believes the
probable impact on other sea turtles is an sccepcable one, particularly
whea balanced against the beneEits to turtles of maintaining a large
portioa of che site ad)scent to the ocean in its present condition. The
staff required special studies of thermal effects on sea tuztles as a
condition of Uaic 1 operation (Ref. I, p. v). Furthermore, the staff
believes the increased thermal plume area resultiag from Unit. 2 opera-
tioa should have no significaat additional impact.

5.5.2.7 Cold Shock

The combined thermal plume froa Uaits 1 and 2 may varm the waters off
Hutchinson Island and on pierce Shoal aad make them more attractive to
the trop1cal corrzunities found only a short distance south of the plant
site. Should such tropical forms be established in the outfall zone, an
ualikely simultaneous shutdown of both uaits or change in cuzrent direc-
tion could conceivably result in a cold kill. Hovever, the staff believes
a more probable resulc vould be the movement of such fish to a more
southerly and suitable area.

5.5.2.8 Scour of the Ocean Bottom

The ports oE the planned diffuser villbe 7 ft above the ocean bottom

and 1-1/2 ft in diameter. They villbe directed horizoncally and the

plume should noc impinge on the ocean boctom; thus, no scouring is
expected.

5.5.2.9 Effects of Testin the Emer enc Coolin Canal

The applicant proposes that every 6 months the emergency cooliag system

«ill be tested resulting ia approximately 2 million gsl of water from

Big Hud Creek entering the plant intake canal. Organisms present vill
pass through the plant aad are expected to experieace high mortality
rates. Hovever, this volume o! vater is only about one-third of the

small tidal prism of Big Hud. Since this is a small part of the volume

of Big Hud and only cakes place twice a year, the stafE Judges che-.impact

to be miaimal snd acceptable. Furthermore, this impact is associated

only with Unic 1. No additional testing villbe required as a result of
Unit 2 operation.

5.6 Effects on Communit

Operation of Unit 2 will require about 25 addicioaal employees. This

should result in a cecal community employment iacrease of 50 persons

ia the area because of aa estimated increase of one service employee

for each additional manufacturing employee. hbout 40 additional
residences would be needed to house chese persons because, on the

average, about 1.25 personsIhousehold are employed.

'Ibis small increase in total employmenc should have an insignificant
effect on the surrounding cozaLunicies. These persons are expected to
reside primarily aear the cities of, Stuart and Fort pierce, which are

currently handling the Uaic 1 construction force vithout significant
problems.

The diesel generators supplying emergency power to the plant will be

tested about semi-monthly for approximzteIy oae hour. Because of the

infrequent operation, the limited combustion products involved, aad the

distance from surrounding cozmanities, aiz pollution effects should be

insignificant. See Table 3.6 for estimated emissions from diesel
generators.

5.7 Sumzar of Environmental Effects of 0 crazies

Table 5.7 contains a summary of the idenrified environmental impacts

from the combined operacion of Units I aad 2 and incremental effects of
Unit 2 operation, their relative significance, any planned actions to
minimize these effects and alteraative 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 BNVIROh.OCTAL NRASURDIENTS AND HONITORINC PROGRAMS

6.1 Prep erational Pro raus

6.1.1 Terrestrial

Preoperational and operational surveillance of terrestrial life for radio-
logical effects should include native species which derive their Eood from
the immediate site. Such samples will serve as an independent indicator
of possible unsuspected local contamination. Because of their abundance,
omnivorous 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, gamma and beta
radionuclide contents. Similar analyses should be made of a native
rodent, preferably the marsh rabbit.

The swamp 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%). 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 periodically 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 AcCuatic

Since April 1971, the Plorida Department of Natural Resources has
conducted a comprehensive study of the oceanic ecosystems off Hutchinson
Island under thc applicant's sponsorship. Pive offshore stations located
ad)scent to the plant site and three beach stations are sampled regularly.

At each of the offshore stations a surEace and bottom water sample is
taken monthly and analyzed for suspended inorganic particulate matter,
chlorphyll a, phaeopigzents and, since February 1972, orthophosphatc,
nitrate, nitrite, amzonia and silicate. At the same time temperature.
dissolved oxygen and salinity are determined and surface currents are
measured. Sediment-size analysis is performed semiannually on samples
from each of the five stations. Biological sampling which began in
September 1971 includes plankton samples taken bimonthly until Scptcmber
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 Ilute balloon trawl is also made each month at
each of the stations for invertebrates and fishes. The beach stations
are sampled with a 50-ft beach. seine net to determine fish populations
in the shore zone (Ref. 1, Section 6.1.1).

The continuation of preoperational monitoring through plant startup
(planned in 1979) willprovide an extensive data base against which
effects of plant operation may be measured. This program should include
careful monitoring oE fish entrainment in the cooling canals with only
Unit 1 operating to determine if 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 program 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 signiEicant
numbers, although their presence is suspected based on sport and~rcial catches. The applicant should investigate the use of other
sampling techniques such as a variable mesh size gill net or a baited
line to determine populations of fishes in the proposed intake and
discharge areas. In addition> the applicant should attempt to identify
and more extensively enumerate fish eggs and larvae.

The applicant also needs to develop an improved program to synthesize
and analyze the data collected to note trends and identify seasonal or
yearly variations sufficiently to determine whether plant operation pro-
duces fluctuations beyond those expected without thc plant.

6.1.3 ~M* 1 1 1

Since Harch 1971 the'applicant has provided an onsitc meteorological
monitoring program. This program includes continuous monitoring of wind
speed and direction, temperature at three recording levels, precipitation,
barometric pressure and dew point temperature.

Temperature and wind data sensors are located on a guyed 200-ft steel
frame tower located approximately 2400 ft northeast of Unit 1. The
tower is situated in a relatively flat area densely covered by mangrove
trees from 6 to 8 ft high.

The onsite monitoring system consists of thc following equipment (Ref. 1,
p. 6.1-4):

~ Mind sensors — six bladed aerovanes are located at the 50- and
190-ft levels of the tower. The starting speed of the direc-
tional vane and the anemometer blades are equal to or less than
3.0 mph and 1.5 mph, respectively.

Temperature sensors - platinum resistance therzometers are
installed in Climet aspirated radiation shields at the 33-, 110-,
and 200-ft levels with an overall sensor accuracy of 0.2MF.

~ Rain gauge - a standard ESSA type weighing rain gauge is
installed at ground level at the site near the tower.



Deu point temperature - a lithium chloride de>N cell >>ith an
accuracy of BORSOF betveen 10 and 902 relative humidity is
installed at the 10-ft level of the tover.

Barometric pressure - a Belfort microbarograph is located at
the base of the tover to provide a continuous record of atmo-
spheric pressure.

////////

Al1 data obtained by this system are recorded continuously on strip
charts so that mean hourly values can be obtained. Hourly dare are then
sucmarised on a monthly and annual basis.

A rigorous date reliability program has been established to ensure quality
meteorological data is obtained (Ref . 1, pp . 6 . 2-ga to 6 . 2-ge) .

6. 1 .3. 1 ~Air u~alit

Air quality measurements in the region in uhich the site is included are
the responsibility of the Florida State Department of Pol lution Control,
Southeast Region, Fort Lauderdale> Florida. High volume samp 1ers are
used to determine particulate concentrations for 24-hr periods at four
stations within 3$ miles of the site. These samples are taken at one of
the four locations about tvi ca each month > varying the locations from
month-tooth. The closest station is at Forr. Pierce> a distance of
9 miles NNW of the site. At this station chemical pollutants are also
measured once every three months .

6. 1.4 Prep erational Radicle ical Surveillance Pro ram

The applicant initiated an environmental radiological monitoring program
in January 1 97 1 to determine p reope rational background levels of radio-
ac tivity around the site (see Figure 6 . 1) . This program is summarized in
Tables 6. 1 and 6.2. The program uas established under a grant-support
arrangement betveen the applicant and the Department of Health and
Rchab i1itative Services of the State of Plorida. The program vas
developed by the same personnel and is similar to the operational radia-
tion monitoring program in 'effect at the app 1 icant ' Turkey Point Nuclear
Station. The on site portion of the program is conducted by the applicant .
State-collected samples are processed at the Orlando Regional Laboratory.
Reports from the Division of Health are compiled quarterly and published
as public information in the division ' annual reports . The staff consid-
ers the preope rat iona 1 mon itoring program as presented in Table 6 . 1 to
be adequate to determine the radiological characteristics of the area
so that trends vhich might develop in the operating phase may be differ
entiated from normal background radiation.
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6.2 erational Pro raus 6.2.3 ~M1 1 1

6.2.1 Terrestrial

Monitoring 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 Island. Clearly the presence of the plant has an effect
on the biota due to the increased level of human activity in the area
as well as from the direct occupancy of land formerly the home of native
plants and animals.

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 compared with those arising from other sources. It is much
more important to assure careful operation to minimise impacts through
control oE lighting, control of edible refuse> and minimising plant
related activities in the unoccupied portions of the site which sur-
round the plant.

However, the preoperational monitoring programs described in Section 6.1.1
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
changes in operating methods would be beneficial.

6.2.2 A9uatic

The applicant has not yet proposed an operational monitoring program for
either Unit 1 or 2. The program Eor Unit 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-
niques and frequencies of sampling expected to result from review of the
data. The operational monitoring programs should be similar to the pre-
operational studies and will be required to be comprehensive.

As part of the operational program Eor Unit 1, the applicant is required
to monitor concentrations of total residual chlorine at'he 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 environment and, specifically, is to include sampling the cooling
canals to determine entrainment and impingement effects. Furthermore, a
study of thermal plume effects on turtle nesting and hatching activities
is required (Ref. 2, p. v). These programs will be continued for
Unit 2 operation.

The meteorological operational program will be basically a continuation
of the'reoperational program except that the data acquisition system
willbe installed in the plant control room. Meteorological data col-
lected will be summarised and reported in the format and time period
compatible with these then existing governmental regulations.

6.2.4 erational Radiolo ical Surveillance Pro ram

The applicant states the proposed operational monitoring program will be
an extension of the preoperational program with modifications as indicated
by use of the preoperational program and experience in monitoring at the
Turkey Point Station. In addition the staff recommends that the applicanr.
consider the following modifications to its operational program:

(1) Analyse Eor Sr-90 in air particulates.

(2) Sample benthos> plankton and other aquatic vegetation in the discharge
canal and perform gamma-scan and H-3 and Sr-90 analyses.

(3) Sample some terrestrial animals and water fowl in region around site.

(4) Sample forage at closest cow pasture.

(5) Make census of food producing farm animals within five miles of the
plant at least once a year.

(6) 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
Environmental Technical Specifications for the operating license.

6.3 Related Environmental Pro raus and Studies

-- No monitoring programs are being conducted other than those previously
discussed.
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7. ENVIRONNENTAL EFFECTS OF ACCIDENTS

1. Plorida Power and Light, St. Lucie Plant Unit No. 2 Environmental
~Re ort, AEC Docket No. 50-389, August 10, 1973.

2. USAEC, St. Lucie Plant Unit No. 1 Pinal Environmental Statement,
Docket No- 50-335, June 1973.

7.1 Postulated Plant Accidents Involvin 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 oi the reactor system, as willbe considered in the Commission's safety
evaluation. Deviations that may occur are handled by protective systems to
place and hold the plant'in a safe condition. Notwithstanding this, the
conservative postulate is made that serious accidents might occur, even
though they may be extremely unlikely; and engineered safety features are
installed to mitigate the consequences of those postulated events which are
fudged credible.

The probability of occurrence of accidents and the spectrum of their con-
sequences to be considered from an environmental effects standpoint have,
been analysed using best estimates of probabilities and realistic fission
product release and transport assumptions. For site evaluation in the Com-
mission's safety review, extremely conservative assumptions 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 Commission issued guidance to applicants on September 1, 1971, requir-
ing the consideration of a spectrum 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 Re ort, dated
August 31, 1973.

The applicant's report has been evaluated, using the standard accident
assumptions and guidance issued as a proposed amendment to Appendix D of
10 CPR Part 50 by the Commission on December 1, 1971. Nine classes of
postulated accidents and occurrences ranging in severity from trivial to
very serious were identified by the Commission. In general, accidents in
the high potential consequence end of the spectrum have a low occurrence
rate. The examples selected by the applicant for these cases are shown in
Table 7.1. The examples selected are reasonably homogeneous in terms of
probability within each class.

Commission estimates of the dose which might be received by an assumed
individual standing at the site boundary in the downwind direction, using
the assumptions in the proposed Annex to Appendix D, are presented in
Table 7.2. Estimates of the integrated exposure that might be deliver d
to the population within 50 miles of the site are also presented in
Table 7.2. The man-rem estimate was based on the pro)ected population
within 50 miles of the site for the year 2000.
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TkltlE 7.1

CLASSIPICATION OP POSTUIATED ACCIDENTS AND OCCURREhCES

TABLE 7 2

SUNNARY OF RADIOLOGICAL CONSEQUENCES
OF POSTULATED ACCIDENTS(a7

Class AEC Descri tion

Small releases outside
containment

1. Trivial incidents

A licsnr.'s Exam les

Small continuous leaks.

Crack in CVCS piping.
Class Event

1.0 Trivial Incidents

Estimated Fraction Estimated Dose
of 10 CPR Part 20 to Population in
limit at site 50-mile radius
boundar (b) man rem

(c)

Radioactive waste system
failure

Equipment leakage or malfunction,
waste gas decay tank failure,
failure of liquid waste holdup tank.

2 0 Small releases outside
containment

(c)

(c) (c)

Pission products to pri-
mary system gag)

Fission products to pri-
mary and secondary
systems (PWR)

Not applicable.

Fuel cladding defects and steam

generator leakage. Steam generator
tube rupture.

3.0
3.1

3.2

3.3

Radwastc System failures
Equipment leakage or mal-
function
Release of waste gas
storage tank contents
Release of liquid waste
storage contents

0.016

0.062

0.002

2.3

0. 25

7. Spent fuel handling
accident

6. Refueling accident Fuel bundle drop inside containment.
Puel bundle drop outside containment.

Spent fuel transportation accident
on site.

< ~ 0 Fission products to primary N A
system (BUR)

N. A.

Accident iniriation events
considered in design-basis
evaluation in the Safety
Analysis Report

Hypothetical sequence of
failures more severe than
Class 8.

Loss~f~oolant accident. Control
element. assembly egection accident.
Steam line rupture accident.

Not considered.
(a) The doses calculated as consequences of the postulated accidents are

based on airborne transport of radioactive materials resulting in both
.a direct and an inhalation dose. Our evaluation of the accident doses
assumes that the applicant's environmental monitoring program and
appropriate additional monitoring-(which could be initiated subsequent
to a liquid release incident detected by in~lant 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.

(b) Represents the calculated fraction of a whole body dose of 500 nrem,
or the equivalent dose to an organ.

(c) These releases are expected to be in accord with proposed Appendix I
for routine effluents (i.e., 5 nrem/yr to an individual from either
gaseous or liquid effluents).
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TABLE 7.2 (C > 0

Class Event

5.0

5.1

5.2

5.3

Fission products to pri-
mary and secondary
systems (PNR)

Fuel cladding defects
snd steam generator
leaks
Off-design tzsnsients
that induce fuel failure
above those expected and
steam generator leak
Steam generator tube
rupture

(c)

<0.001

(c)

<O.l

6.0 Refueling accidents
6.1 Fuel bundle drop
6.2 Heavy object drop-onto

fuel in core

0.003
0.056

0.48
8.3

7.0
7.1

7.2

7.3

Spent Euel handling accident
Fuel assembly drop in
fuel rack
Heavy object drop onto
fuel rack
Fuel cask drop

0.002

0. 008

0.05

0.3

1.2

8.0

8.1

&.la

8.2a
8.2b
&.3a

8.3b

Accident initiation events
considered in design basis
evaluation in the SAR

lass-of-Coolant Accidents
Small Break
Large Break
Break in instrument line
from primary system that
penetzates the containment
Rod e3ection accident (PWR)

Rod drop accident (BWR)

Steam line breaks (PNR>s

outside containmcnt)
Small Break
Large Break
Steamline break (BlR)

0.035
0.028
N. A.

0. 003
N A

<0.001
<0. 001

N. A.

9.5
16

N. A.

1.6
N. A.

<0.1
<0.1

N. A.

Estimated Fraction Estimated Dose

of 10 CFR Part 20 to population in
limit at site S~ile radius
bounder (b) msn-rem

To zigorously 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 framework of routine effluents from the plant. Except
for a limited amount of fuel failures and some steam generator leakage, the
events in Classes 3 through S are nor. 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 accidents in Class 8 are of
similar or lower probability then accidents in.Classes 3 through 5, but
are still possible. The probability of occurrence of large Class 8 acci-
dents is very small. ThereEore, when the consequences indicated in Table 7.2
are weighted by probabilities, the environmental risk is very low. The
postulated occurrences in Class 9 involve sequences of,successive failures
more severe than those required to be considered in the design bases of
protection systems and engineered safety features. Their consequences
could be severe. However, the probability of their occurrence is fudged so
smakl that their environmental risk is extremely low. .Defense in depth
(multiple physical barriers) ~ quality assurance for design, manufacture and
operarion, 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 initial zesults of these efforts are expected to be available
in 1974. This study is called the Reactor Safety Study and is-an effozt
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 Commission has organized a special group of about 50
specialists under the direction of Professor Norman Rasmussen oE MIT to
conduct the study. The scope of the study has been discussed with EPA
and desczibed 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 boundazy to concentrations of radioactive
materials that are within the Maximum Permissible Concentrations (MPC) of
10 CFR Part 20. The table also shows the estimated integrated exposure of
the population within 50 miles of the plant from each postulated accident.
Any of these integrated exposures would be much smaller than that from
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naturally occurriag radioactivity. %hen considered vith the probability
of occurreace, the annual potential radiation exposure of the population
from all the postulated accidents is an even saaller'Erection of the
exposure from aatural background radiation aad, in Eeet, is vali vithia
naturally occurring variations in the natural background. It is conc1uded
from the results of the realistic aaalysis that the environmental risks
due to postulated radiological accidents are exceedingly saall and need
not be considered further.

7.2 Trans rtatioa Accidents Involvia Radioactive Materials

As ect Eavironmental Risk

Radiological effects Small

Common (noaradiological)
causes

1 fetal ingury in 100 years;I nonfatal in3ury ia 10 years;
$475 property damage per year

TABLE T.B

IROLNENTAL IMPACT OP ACCIDENTS DURINC TRANSPORTATION
OF FUEL AND UASTE TO AND PROM ST. LUCIE PLANT UNIT 2

As discussed ia Section 5.4.4.2, the staff has recently completed aa
analysis of the potential impact oa the environment of transporting fuel
and solid radioactive vastes for nuclear pover pleats under existing
regulations. The results of this analysis vere published in a report
eatitled "Environmental Survey of Transportation of Radioactive Materials
to and fraa Nuclear Pover Plants," dated Deceaher 1972. The report
contains aa aaalysis of the probabilities of occurrences of accidents
and the expected consequences of such accidents, as well as the potential
exposures to transport vorkers and the general public under normal condi-
tions of transport.

For the St. Lucia Plant, the characteristics of the reactor fuel aad
vastes and the conditions of transport for the fuel aad vaste fall within
the scope of the Environmental Survey of Transportation. The initial
fuel supply for each unit will be supplied Erom Windsor> Connecticut.
New fuel eIements villbe shipped approximately 1400 miles from the
fabricatioa plant to the site by truck.

Each unit will replace about 72 of the 217 fuel bundles each year. Spent
fuel eleaents villbe shipped from the site by truck to Earnwell, South
Caroliaa, a distance of about 500 miles.

The staff assumes solid radioactive vastes will be shipped by truck to
the nearest disposal site, Horeland> Kentucky, a distance of about 800

miles. This vill iavolve approximately 3lb40 shipments per year for both
uaits.

In accordance with the proposed amendment (Section F) to Appendix D

of 10 CFR Part 50, published on Pebruary 5, 1973, and the subsequeat
rul~king heariags> Table 7.3 summarizes the environmental impact of
accidents during transportation of fuel sad vaste to aad from the pleat.
(Normal coaditioas of transport vere summarized in Table 5A.)



8. IMPLICATIONS OP PROPOSED PROJECT

8.1 The Re uirenent For Power

The following analysis of the rcquirenent for power in the applicant's
systes6 is based on data available in September 1973. The staff recog
nixes the effect the evolving energy crises nay have on this forecast>
and further analysis of this effect is described in Section 8.1.2.

TABLE 8.1

PRESENT» PAST AND PROJECTED POPULATION OP PLORIDA
POWER AND LIGHT SERVICE AREA2

1960FPL Service Area: 1970 1980

Based on this overall analysis of the applicant's systcc6 which considered
(1) growth in denand for power, (2) power conservation efforts> (3)
syster» capabilities and reserve zequirenents, (4) c~osition of generation
capability (base load versus peaking)> (5) recent history of load curtail-
nents> and (6) availability of power fron outside the applicant's systen,
the staff concludes:

~ Given systen size and the expected growth in denand> annual addi-
tions of 1600 MW generation capability will be required by 1980.

~ 'Without the generation capacity available frow Unit 2, the
applicant.'s systen reserves will be inadequate after 1979.

~ Is2portation of large, continuous blocks of power fron outside the
applicant's systez> is not feasible.

8.1.1 Chan e in Deuand

Changes in the der2and for power is a function of changes in population
and consux2ption per custos2er. Population in the applicant's service
area increased by 51X during the period 1960-1970. Consistent with
this population growth, new custoners in the systen increased by 79X in
the period 1962-1972, conpared with a 24X gain for the nation as a whole.
Population in the applicant's service area is expected to increase by 32X
during the period 1970-1980 (see Table 8.1). This service area covers
nany of the principal Florida population centers, as seen in Figure 8.1.

In addition to population increases, the applicant indicates kilowatt-hour
consunption per average residential custoner has about doubled in the
past 10 years.I

The coubined effects of increases in population and unit cons~tion are
responsible for the 1&2X and 234X respective growths in peak denand and
energy sales experienced by the applicant since 1962. This growth rate is
one of the highest in the nation as shown in Pigure 8.2. The 19'72 increase
in energy sales of 12X over 1971 tends to confirn present expectations
that this rate of growth in densnd will continue.

Brevazd
Broward
Charlotte
Collier
Colunbia
Dade
DeSoto
Flagler
Indian River
Lee
Manatee
Martin
Okcechobee
Pals> Beach
Putnan
Sarasota
Sec2ino1e
St. Johns
St. Lucie
Suwannee
Volusia

111,400
333,800

12,600
15,800
20,100

935,000
11,700
4,600

25>300
54,500
69,200
16,900

6>400
228,100

32>200
76.900
54,900
30,000
39,300
15>000

125 3>D

TOTAL 2,219 > 100

230,000
620,100

27>600
38,000
25,300

1,267,800
13>100
4,500

36,000
105,200

97,100
28,000
11>200

348,800
36,300

120,400
83,700
30,700
50,800
15,600

169 5DD

3,359,700

285,5DO
920,000
45,300
64,000
29,500

1,534,700
14,300
4,600

50,000
148,300

-120,800
40>500
15,700

472,600
39>600

157,300
161,500
31.300
61,700
16,000

221 500

4,440>700
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UTILITY

U.S.A. (TOTAL INDUSTRY)

FLORIDA POWER AND LIGHT

HOUSTON LIGHTING AHD POWER

VIRGINIA ELECTRIC AHD POWER

SOUTHERN CALIFORNIA EDISON

GEORGIA POWER

DUKE= POWER

OHIO POWER

NORTHERN STATES PO'WER

PUBLIC SERVICE ELECTRIC AND GAS

CONSUHERS POWER

COHMONWEALTH EDISON

PACIFIC GAS AND ELECTRIC

DETROIT EDISON

OHIO EDISON

CONSOLIDATED EDISON

UNION ELECTRIC

PHILADELPHIA ELECTRIC

NIAGARA HOHAWK

PERCENT INCREASE

O ZOO 4OO GOO

5 YEARS

10 YEARS

~15 YEARS

FIGURE 8.1 FLORIDA POWER AND LIGHT SERVICE AREA

FIGIIRE 4.2 FIFTEEN FEAII (1955-1970) hlf-2 SALES GROIIIE OF IITXLITIES IIITE IF7O

REVENIES IN EXCESS OF $250 MILLIONVERSUS U S TOTAL



Annual growth in the applicant's system capabilities and corresponding
peak loads for the period 1968 to 1972, as well as pro)ections to 1982,
are shown in Table 8.2.

8.1.2 The act of Eoex Conservation and Substitution on Need for
Power

Recent energy shortages have focused the Nation's attention on the
iuportancy of energr conservation as well~s measures to increase-the.*=.
supply of alternative energr sources. The need to conserve energy
and to promote substitution of other energy sources for oil and gas
have been recoemended by the Report to the President on the Nation's

r t I EE t I g t t g tt I II lg
sufficiency by 1980. ~ In the following sections, the staff considers
conservation of energy as related to the need for the electricity to be
produced by the St. Lucie plant.

8.1.2.1 Pxozotiona1 Advertisement

In the past, electric utilitics have attempted, thxough advertising, to
accelerate the demand for electricity in their service areas. Generally,
the ma)or thrust of advertising was to promote demand during off-peak
periods, thereby covering expensive peaking capacity with expanded lower
cost baseload capacity. Notably electric space and water heating has
been promoted to offset. increasing air conditioning and, hence, srremer
peaking demands.

The applicant terminated promotional advertising in 1971 and by direct
mail and mass media advertising disseminated information designed to
pxomote efficient residential usage of electricity. Accordingly, elimina«
cion of proerotional advertising is no longer an available measure for the
applicant to dampen demand. On the other hand, prouotiOnal advertising
by manufacturers of electrical applicanccs and equipment has not bccn
eliminated. These manufacturers spent an estimated 8450 million in
promotional advertising in 1972.IS Thus, it is doubtful that the appli-
cant's rcduccd promotional advertising will have each. if any, significant
impact on pro)ected demand.

8.1.2.2 Chan c in Utilit Rote Structure

The Federal Power Commission regulates the rates for interstate wholesale
electric energy,~e while the Florida Public Service Coeleission regulates
the rates utilities charge the ultimate consumer in the applicant's
area.i4

Historically, utility rate structures vere designed to encourage consump- .
tion of electricity by using the dec1ining block rates, which reflected
the declining average cost of furnishing additional kilowatt hours of
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electrical energy to each customer. In the past the economic logic for
under d
declining block rates was never seriously disrupted. T d hup . o ay, owever,un er conditions of increasingly scarce fuel resources. declining blockrates, by lowering the price of each additional kilowatt hour, may tend«o encourage unnecessary use of electricity by individual consumers andalso encourage individual consumers to use more and more electricityat the expense of other energy sources.

da
The most cormonly mentioned alternatives to declining block rates tnpen demand for electricity are increasing block rates, peak load

a es to
pricing and flat rates.

Table 8.2 rep sents some statistics on the average cost of electricityto consumers and the average energy (Kilowatt-hours) used per customerfrom 1964 through 1971. Statistics such as these indicate that acrossthe United States even though the price of electricity has increasedduring the last few years> the demand is still increasing. The questionthat statistics such as these do not answer, is at what point will thecosts of residential and commercial electricity cause the consumer tosignificantly decrease his demand. However, with sufficient economicincentive, total demand could be reduced, or at least it t fs ra e o growth

TABLE 8.3

STATISTICS ON COST AND CONSUMPTION OF ELECTRICITY17
(1964-1971)

Average Cost to Consumers - Cents
Per Kilowatt - Hour

Average Kilowatt - Hours Per Customer
Thousands

Residential Cormerclal Industrial Residential Commercial Industrial
1971 2.32 2.20 1.10 7.639 42.598 I~ 735.4821970 2.22 2.08 1.02 6 '00 40.480 1>695.0871969 2.21. 2.06 - .98 -- 6.246 37.607 1>666.0192.07 .97 5.706 35.009 1>578.3661967 2.31 2.11 .98 5.220 32.234 1,481.4962.13 .98 4.931 30.238 1,445.8021965 2.39 2.18 1.00 4.618 28.093 1>289.9491964 2.45 2.26 1.02 4.377 25.450 1,217.878

Since the demand for electricity is also sensitive to such other factors
for more scar
as Cross Hational Product, the"local economy> the substitution of 1 I is ce fuels, population'growth> and local temperature variations

n o e ectr c ty
there are questions of how long it would take a rate change to have adetectable effect considering these other variables.

8.1.2.3 Load-sheddin Load Sta erin and Interru tibia Load Contracts
to Reduce Peak Demand

Load shedding is an emergency measure to prevent, system collapse when peak
demand placed upon the system is greater than the system is capable of
providing. This measure is usually not taken until all other measures
are exhausted.

The Pederal Power Commission's report on the major load shedding that-
occurred during the Northeast Power Failure of November 9 and 10, 1965,
indicates that reliability of service of the electrical distribution
systems should be given more emphasis, even at the expense of additional
costs. This report identified several areas that are highly impacted by
loss of power> such as elevators, traffic lights subway lighting> prison
and communication facilities. It's the serious impact on areas such as
these that result in load shedding as only a tesporarily method to over-
come a shortage of generating capacity during an emergency. It cannot
be considered 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
customer and worker preferences as well as productivity to be of
significant impact 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 system planning, the
load reduction must be large enough to be effective in system 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 insufficient installed capacity, the customer
will convert to a normal industrial load contract. Even if the applicant
had 1200 MRe of interruptible load> it is speculative to pro3ect that
customers would continue this contractual relationship if faced with
frequent and long period with no electrical service.

8.1.2.4 Factors Effectin the Efficient Vtilisatlon of Electrical Ener

Promoting the efficient utilisarion 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 thc applicant's service areas.
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In general, municipalities adopt and enfozce local building codes which
.. govern the standards for buildings and structures. Apart from these

requimants> the owner of a-house or coxmercial 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 heating or cooling would increase the
economically optimum quantity of insulation. As local building codes are
changed and insulation in existing structures inczeased, the change in
both sucmer and winter demand in the applicants'ervice area will be-
reflected in their historical loads. However, it is speculative at this
time to predict which codes will be changed and to what degree homeowners
will add insulation so that the projected peak demand could be reduced.

Average annual electricity
use in households

having the appliance
kWh/household

1970 1980

TABLE 8.4

Projections of Average Annual Electricity Use»

1990

Hith respect to new lighting requirements, electrical energy savings do
to some extent, appear possible for both new and existing residential
and cocmercial buildings. For example. encouraging residential customers
in existing houses to use lower wattage electzic bulbs and reduced usage
is important in the next decade as an emergency conservation measure and
will compliment savings brought about by institution of new standards
and requirements in new house construction. Fluorescent lighting is
about four times more efficient than incandescent lighting and is
presently in widespread use in industry and commerce. Host residential
houses have incandescent lighting. One study indicated that if all
households in 1970 had changed to fluorescent from incandescent lighting,
the residential use of electricity for lighting would have been reduced
approximatel~ 75K and total electrical sales would be reduced approxi-
mately 2.52. However. since the majority of residential lighting occurs9

in off peak hours, the reduction on peak demand would be less than one
percent. Thus the decrease in peek demand resulting from such lighting,
changes is minimal.

The importance of energy efficiency labeling of spplicances 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 household
appliances based on historical trends. As indicated space heating, water
heating, air conditioning, freezers. cooking and clothes drying are among
the large uses of'lectricity in residential appliances. Of these
appliances, improvement in the efficiency of air conditioners has been
a major area of consideration since air conditioners contribute sub-
stantially to the peak summer demand.

For instance, making air conditioners function with lower energy demand
typically requires a combination of increased hest exchanger site and
higher efficiency compressors. This results in higher initial cost.
Estimates of the cost differential for a typical zoom aiz conditioner to
double the efficiency from 5-5 BTU per watt to 11 BTU per watt is approxi-
mately $ 100. Foz this conservation of energy method to be effective,»

Refrigerators
Air conditioning,

Room
Central

Lighting
Space heating
Mater heating
Clothes drying
Cooking
Television
Food freezers

1,300

1>946
3>560

750
14>588

4>500
993

1,175
417

1,384

1. 600

2,000
3>600

850
15,000
4,800
1,000
1.200

440
1,500

1,800

2,000
3,600

900
15,000
4,800
1,000
1,200

470
1,600

In addition the staff is aware that the National Institute of Occupational
Safety and Health has recommended heat stress standard to the Occupational
Safety and Health Administration which, if adopted, would require a

significant number of employers to air condition their plants.ie This
possible requirement> coupled with future substitution ot'lectrical
energy for fuels in short supply, namely oil and natural gas, will tend

to increase the demand for electrical power snd thus make any reduction
in the future peak demand for electricity due to this conservation of
energy measure speculative.

the consumer must be convinced that it is profitable for him in the long-term
to purchase the more expensive machine. This will require a public educa-

tional program and effective energy efficiency labeling. In addition,
selection of central air conditioners by subdivision developers has

historically been based on minimising front end costs consistent with
meeting local building codes. This approach continuea 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 undeterminable at this
time.
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8.1.2.5 Consumer Substitution of Electricit for Scarce Fuels

awhile conservation 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
Impact 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 pro)ected to grow Erom 7.6 percent
Eor all homes in 1970 to 16 percent in 1980 and to 27 percent in 1990.
Other'ncreases are forecasted in the growth of electric water heater and
ranges. The advent of electric automobiles or other new uses o!
electricity cannot be discounted but are not now quantified in pro-
jecting need for power since the use of such items is speculative. It
is the staff's evaluation that substitution effects will to some degree
oEEset 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 system is
the desirability of adding nuclear capacity as soon as possible in order
to reduce fuel consumed by gas- or oil-fired units now forming a signifi-
cant parr. of the applicant's system. This, in turn> will increase the
availability of these material resources for other uses for which there
is no available substitute.

8.1.3 S stem Reserve Ca acit

Forecasts oE system demands and capabilities must include reserve allow-
ances to cover such contingencies as forced outages, delays in new plant
and transmission line construction. scheduled and unscheduled maintenance.
and variations in demand. On a national basis, power pools typically
recommend a reserve margin of 15-25X. Por the period 1968 to 1972, the
applicant's reserves were well below this recommended level> but they are
expected to reach the 15-20X range in 1973 with the addition of several
large generating units.

The addition of Unit 2 is necessary if the applicant is to maintain
acceptable reserves during 1980 and beyond. The addition of the plant
on schedule provides system reserves of 17.2X in 1980 and 18.6X in 1981,
as shown in Table 8.2. One- and two~ear delays in startup have a
significant effect, resulting in reserves of. 11.5 and 13.6X> respectively,
for. 1980 -and 1981> which are about half the. desirable 25X level for sys-

.tems.in the,Florida subregion as. stated. by. the Southeastern Electric
'Relia&iiity Council.S

In recent years reserve inadequacies in the app
'licant's s stem have con-

tributed to load interruptions of increasing significance as shown in

Table 8. 3. This trend can be expected to continue if adequate reserve

margins are not maintained.

8.1.4 Plorida Reserve Ca selt~

As a mc er o t e ornb f h Pl ida Power Pool, the applicant's operations are

closely coordinated with those of other ma)or systems n or a.

f d la in startu of the plant on the overall Florida reserve
reduces a decline in

situation are shown in Table 8.4. A 1-year delay pro uces a

reserves fron 20.4 to 17.1X for susmer 1980. A 2-year delay produces a

rom 21.7 to 18.8X in summer 1981. System peak loads reached in
he summer saks> producing

J nuary or February are generally higher than t e s p

decreases in reserves to 18.1 and 20.0X, respect y>iveI for winter 19

and 1981-82 assuming 1- and 2-year delays in startup. These reserve

levels would be below what is considered normal

study by the Federal Power Commission's Bureau of Paver has concluded

that> as one o e nf th ational regions with a critical reserve capacity
d has used a

situat on, a reI 20X serve would be inadequate for Florida an
calculations.

reserve level of 28X as the necessary reserve level in its cele>

8.1. 5 Other Sources of Power Availabilit

Power nee e rom n cd d f U it 2 cannot be provided through deferred retirement
o arativel recent

o o er un s.f ld it . All units currently operating are of comp y
n service through

post- or a-M ld W r II vintage and are scheduled to remain i
1980 and beyond. (The applicant plans additions to the syss s'tem &s shown

in Table 8.5.)

Th licant will on occasion, purchase sisable blocks of power for
e app can

w 11 as small blocks of power
s or uh t durations to meet emergency needs, as well as

for extended periods of t,inc. However, the reserve sitituation e eriencedxp

by the applicant s ew selikewise experienced by most other Plorida utilities.
cks of ower from these

ConsequentIy. sustained purchases of large blocks o power rom

sources is not feasibIe.

Althou h an intertie exists with utilities to the nor th these utilities
do not possess sufficient reserves to perm xpt oug n it e orr. of substantial amounts

nce ate inade-
of power, an t e ow-vod h I ltage interconnections now in existence ate na e-

quate for this purpose. Interconnections of sufficient vo ge y

be available before 1980.LI

8.].6 Conclusion

In view o t e pro~ec onsf h 5 ti discussed above and the unavailability of
ca acit

ha ed th taff concludes that additional generating capac ty
Ewill be needed in the 1980 to 1982 time frame. Although each o the
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TABLE 8.5

FLORIDA POVER AND LIGHT, RESULTS QP LOAD CURTAIDGBT

TABLE 8.5 (Continued)

* Date

12/16/68

7/7/69
7/8/69
7/9/69

1/8/70
1/9/70
1/9/70
1/10/70
1I10/70

Load
Curtailment

Period

5:00 - 7:00

4:00 - 7:00 pm
4:00 - 7:Qo pa
4:00 = 7:00 pm

5:00 - 9:00 pm
6:30 -10:30 am
5:00 - 9:00 pm
7:00 -10:30 am
5:00 - 9:00 pm

Number of
Customers

155

46
58
67

281
204
337
254
215

Amount of Load
Curtailed RM

115,688

87,240
86>210
77,980

151>680
131,080
161,290
148>910
131,410

Date

7/3/72
7/5/72
7/28/72
7/29/72

9/7/72
9/14/72
9I15I72
9/18/72
9/19/72
9/25/72
9/26/72
9/27/72

Load
Curtailment

Period

4:00 - 8:00 pm
4:00 - 8:00 pa
4:00 - 8:00 pm
4:00 =8:00 pa

4:00 - 8:00 pa
4:00 - 8:00 pa
4:QQ - 8:Qo pm
3:30 - 8:00 pa
3:30 - 8:00 pm
4:00 - 8:00 pa
3:00 - 7:00 pm
3:30 - 7:00 pa

Number of
C ~

444
477
609
321

692
671
683
678
692
668
682
704

Amount of Load
Curtailed RW

140,002
180,871
228>357
87,728 (Volunrary)

242>079
256,170
263,760
266,142
263>977
241,032
275,734
262,546

2I4/70

7/15/70
7/16/70
7/27/70
7/28/70
7/31/70

5:30 - 9:00 pa

4:4S 7:00 pm
4:30 7:00 pm
4:00 - 7:00 pm
4:30 - 7:00 pa

12:OQN-10:00 pa

182

106
98

119
118
211

122>660

82>699
72,603
87>616
79>665

173,592

(Voluntary)
(Voluntary)
(Voluntary)

112,237 (Voluntary)
80,422 (Voluntary)

104,452 (Voluntary)

5/28/73
5/29//3

4:00 - 8:00 pa
2:00 - 8:00 pa

85
267

57,350 (Holiday)
229,650

8/3/70
8I4I70
8/5/70

9/2/70
9/3/70

1/20/71

4>/29/71
4/30/71

6/16/71

8/18/71

3:00 - 7:00 pa
4:Oo - 7:OO p
4:00 - 8:00 pm

4:00 - 7:00 pm
4:00 - 7:00 pm

5:00 - 9:00 pm

4:00 - 8:00 pm
4:00 - 8:00 pa

4:00 - 7:00 pa

3:00 7.00 pm

349
108
317

257
137

467

703
498

572

684

105,570 (Voluntary)
90,072 (Voluntary)

175>272

202,110
149,372 (Voluntary)

162,082 (Voluntary)

245,788
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TABLE 8.6

SOUTHEASTERN ELECTRIC RELIABILITYCOUNCIL
FLORIDA SUBREGION

ESTINATED CAPABILITY

TABLE &.7

GROSS SUMMER PEAK CAPABILITY AND UNIT ADDITIONS

Peak
Hour

Period Load

1973 Sunsaer 12747
73/74 Minter 13156

1974

&earner

74/75 Winter

1975 Sunsaer
75/76 Winter

14190
14578

15713
16129

1976 Suszoer 17408
76/77 Minter 17863

1977 Bonner 19291
77/78 Minter 19768

1978 Sunsaer 21316
78/79 Minter 21861

1979 Sunaaer 23533
79/80 Minter 24181

1980 Sussner 26001
80/81 Minter 26693

1981 Suaaaer 28651
81/82 Winter 29377

1982 Sunna r 31504
82/83 Winter 32212

Total
>»1»>

15593
16233

17191
18656

19906
22214

22254
23801

24439
25261

25852
26724

28862
30684

31304
32386

34877
36098

39371
39632

Reserve
With St. Lucie

Unit No. 2
NW I Peak

2846 22.3
3077 23.4

3001 21.1
4078 28.0

4193 26.7
6085 37.7

4846 27.8
5938 33.2

5148 26.7
5493 27.8

4536 21.3
4863 22.2

5329 22 6
6503 26.9

5303 20.4
5693 21.3

6226 21.7
6721 22.9

7867 25.0
7420 23.0

Mithout St» Lucie
Unit No. 2
NW I Peak

2846 22.3
3077 23.4

3001 21.1
4078 28.0

4193 26.7
6085 37.7

4846 27.8
5938 33.2

5148 26.7
5493 27.8

4536 21.3
4863 22.2

5329 22.6
6503 26.9

4450 17.1
4840 18.1

5373 18.8
5868 20.0

7014 22.3
6567 20»4

Unit Additions

Sunna r
Capability

Fuel

Fossil
Systen Capability Gas

Nuclear Fossil Turbine
Stean Stean ~HM Total

4,298274,271

1969

1970

197 I

5,09&

5,098

5,09S

27

471

915

5,125

5,569

6,013

1972

1973 Turkey point No. 3
Turkey point No. l
Sanford No. 5

728
728
l00

Nuclear
Nuclear
Fossil

5,49& 1,356

5,898 1,356

5,898 2,043

6,857

8,713

9,397

1975 Sas Turbines

1976 St. Wein Ho. 1

Hanatce No. 1

1977 Manatee No. 2
Hartin No. 1

197& Hartin Ho. 2

1979 Steaa To*inc
Stean Turbine

1980 St. Lucia No. 2
Stean Turbine

1981 Stean Tu*ine
Stean Tu*ine

1982 Stean Turbine
Stean Turbine

6&l Fossil

Nuclear
Fossil

Fossil
Fossil

800 Fossil

Fossil
Fossil

850
1,100

1 ~ 100
1,100

1,100
1 ~ 100

Nuclear
Fossil

Fossil
Fossil

Fossil
Fossil

l,l56

2.306

2,306

2.306

5>SSS 2>727 10>081

6»698 2>727 ll>731

8>298 2>727 13>331

9»098 2»727 ll»131

2,306 10,698 2,727 15,731

3,156 11,798 2,727 17,581

3,156 13,998 2,727 19,881

3,156 16,198 2,727 22,081

197l Ft. Hycrs Sas Turbines 6&l Fossil 1.456

Note: Ho rctireaents planned durin9 this period.
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conservation of energy measures evaluated has a potential for reducing
the future demand Eor electricity, there is no reliable vay at this timeto quantify the reduction in power demand resultiag from conservation ~

oE electricity methods which could be implemented by either federal,state, or local regulating bodies or voluntary actions of the public.
Our ability to predict is speculative due to the uncercain nature of theeffectiveness of the measures that may be taken, by subscitutioaal effects,and by possible regulacions that may require increased electrical demand.Finally, even if consezvatioa of energy measures are effective in reducingthe demaad for eleccricity in the 1980's. the staff concludes that it isdesirable co add nuclear capacity to reduce the amount of fuel consumed bygas or oil fired units thus increasing the availability of this resourcefor vhich there are ao available substitutes.

8.2 Social and Economic Effects

Operation of Unit 2 affects the local region primarily through direct
employment and payment oE taxes. It aEfects the entire region of Florida
through provisioa of electricity. This subsection vill discuss oaly thelocal effects of plant operation. Section 8.3 will discuss the conse-
quences of power availability on a regional basis.

8.2. 1 Em~laent

Unit 2 will have a permanent operating staff of about 70 persons with anannual payroll of about $ 1>000,000. Since each 3ob in the United States
supports aa average of 2.5 persons, an estimated 175 persons vill receivetheir basic support from operation of Uait 2. Ia addition> because eachadditional manufacturing gob creates about one service gob> the total
persons supported by the operation is estimated to be about 350.

8.3 Conse uences of Power Availabilit

Electricity is used in homes, offices, schools and factories vhich support
additional gobs and produce goods further adding to the economy. In
addition, particularly in Florida, electricity cpcrates air conditioning
equipmenc that increases comfort 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 lover standard of living for those customers.

If all other future additions to the applicant's generating capability
occur as planned, operation of Unit 2 vould result primarily in an
increase in system reliability. This vould be evidenc as a reduction
in the number of load reductions due co lack of adequace reserve capacity.
There would be increased economic benefits to customers because of lees
disruption oE manufacturing and service activities and increased comfort
due to fever disruptions of air conditioning.

8.4 Unavoidable Adverse Environmental Effects

About 300 of the 1132 acres ovned by the applicant vas altered for che
inscallation of Unit 1. The reactor building and associated facilities
for Unit 2 villoccupy about 5 acres of the existing filled area. Most
of the original site area vas mangrove swamp> vith many of the mangroveskilled 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 tvo units vill
consist oE landscaped fillareas and cooling system canals. The remainder
of the site villbe left in its original state, predominately modified
mangrove swamp> although future plants on the site may affect additional
acreage.

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 householdscreated in the viciaity of Hutchinson Island as a result of operation ofUnit 2.

8. 2. 3 Taxes

The plant cannot be completely hidden from viev in the flat. generally
lov grovth terrain of Hutchinsoa Islaad. Hovever> natural plaatings will
hide the plant from che ocean beach except for paxts of the cooling system
caaals. The plant caa be seen from the mainland resideatial areas, buc
the distance is approximately 1.5 miles. The principle visible facilities
added to the site for Uait 2 will be the reactor and turbine generator
buildings. The transmission lines and cooling canals installed'for Unit 1will serve Unit 2 also.

Construction and operatioa of Uait 2 will add to the tax base a $ 365 millionpover plant plus residences with aa,estimated value of about $ 1 millioa.This vill result. in a sigaificant increase in local tax payments with aless chan proportional increase in services needed from local governmentalbodies.

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 light quality. Consequently> the staff proposed an oper-
ating license conditioa for Unit 1 that Australian pine planting be
extended behind the dune line and the lights be shielded to minimise
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lighting eEEects on turtles. Pines disrupted for Uait 2 discharge line
villbe replanted. Migrating birds may also become disoriented by light-
ing during storms and may be killed Erom exhaustioa or by hitting lights
and supporting structures, but this is augmented very little by the
pzesence of Unit 2.

Constructioa activicfes for the oceaa discharge line villprobably affect
turtle nesting during oae nesting season. However, a daily nest surveil-
lance and relocation program is planned by the applicant to minimize
short-tera effects and no long-term effects are expected.

Cutting the beach and duae line for the Unit 2 discharge liae increases
the likelihood of wave damage aad the danger of the island beiag cuc in
two during major storms. Hovever, che applicaat plans co minimize the
time the beach villbe cut aad an excavation procedure is plaaned vhich
villhelp maintaia the protective dune line at all times. The staff has
further recozmended the dune be replanted with duae stabilizing plants
iadigeaous to the area as soon as possible after dune construction is
complete.

Fish may enter the Atlantic Ocean intake to the condenser cooling system
and collect in the 500Dft long intake canal. There is no vay for these
fish to return to the ocean. Hovever, fev fish have been found ia the
vicinity of the intake and, therefore, entrapment in the intake canal
should be a minor problem.

Similarly, planktonic organisms villbe entrained in the intake syetea.
Most of these vill be killed as they pass through the plant condensers.
Hovever, the coaceatration of these organisms ia the vicinity of the plant
intake is relatively small ia comparison with many ocean locatioas and
the Indian River, and the amber expected to be entrained is a small
fraction of the total in the area. Consequently the impact should be
minor.

The maximum ocean surface temperature rise at the Unit 2 cooling discharge
should be ao more than 1.5'P. This should only increase the area of the
Unit 1 1'F isotherm from 2860 acres to 3372 acres. Consequently the
additional thezmal impact from Unit 2 operation should be insignificant.

The total body dose from normal operatioa of Uaic 2 to the estfmated
450,000 people vho will be living vithia 50 miles of the plane by 1980,
excluding dose to the plant work force. is estimated to be about
0.4 maa-res/yr. This is less than che normal fluctuations in the
54,000 man-rem/yr natural background dose this population vould
receive. A persoa fishing extensively ia the discharge caaalv would
receive the highesc iadividual dose, coaceivably up to 2 mrem/yr to
his thyroid from seafood consuaptioa.

Transportation to and from the plant oE non-irradiated and irradiated
fuel and solid radioactive vastes which are packaged aad shipped ia
Federally-approved containers and shielded casks villbe subject to both
the Cohesion's regulatioas ia 10 CFR 70 and 71 and the Departmeat of
Tzaasportation's (DOT) regulations in 49 CFR 170-179. The populatioa dose

resulting from the traasportatioa of speat fuel aad wastes from Unit 2 is
estimated to be 7 man-rem. The probability of accideatal release of any
radioactivity during transporr. is sufficiently small, consfderfag the form

of the transported material and ics packaging, that the likelihood of
significant radiation exposure is remote. 'Pith use of proper packages

and containers> coatinued surveillance aad testing of packages, and con-
servative design of packages, the enviroamental risk is small.

Potearial exposures co the population from postulated accidents during
operation of the plant willdepend on the type aad magaitude of the
accidenc that may result. Uhen the different types of accidents are
multiplied by their probability of occurrence, thc potential annual
zadiation exposure of the population from all the postulated accidents
is aa even smaller fraction of exposure than that from natural background

radiation and is, in fact, well within naturally occurring variations in
the natural background. The enviroamental risks due to posculated
accidents involviag abnoraal release of radioactivity during operation
of Uait 2 are exceedingly small.

Plant operation should r.suit in ao sfgnificanc.increase in the level of
nonradioactive afr pollution in the area. Insignificaat amounts of
combustioa products villbe released from the plant during testing and

emergency use of diesel-powered emergency geaerators.

8.5 Relationshi Between Short-Term Uses and Lon -Term Productivit

Oa a scale of time reachiag into the future through several generations,
the lite-span of the plant would be considered a short-term use of thc
natural resources of land and vater. The resource vhich will have been

dedicated exclusively to the productioa of electrical pover during the
anticipaced life~pan of the station villbe tho lead itself and the uranium

consumed. Ho significant cosmitmcnt of vater for consumption or use vill
have beea made, due co the relative size of the Atlaatic Ocean compared

to the vater requizements for the plant. No deterioration of receiving
water quality is anticipated due to the plant effluent.

Approximately 300 acres of the site vill be devoted to the production of
electrical eaergy 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,
approximately 2-1/4 miles of oceaa beach, villbe left ia their aatural
state unless additional plants are built there.
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At some future date, the pleat vill become obsolete and be retired. Many
of the disturbances of the environment will cease when the plant is shut
down> aad the original ecosystem could be reestablished. Thus, the
trade-off betveen production of electricity and small changes in the
local environment is reversible. Recent experience vith other experi-
mental and developmental nuclear plants has demonstrated the feasibility
of decocmissioning and dismantling such plants sufficiently to restore
their sites to their former use. The degree of dismantlement> as vith
most abandoned industrial pleats, will take into account the intended
new usc of the site and a balance among health and safety considerations,
salvage values, aad environmental impact.

No specific plan for decommissioning the plant has beea developed. This
is coasisteat vith the Commission's current regulations which contemplate
detailed consideration of decocmissioning near the end of a reactor's
useful life. The licensee initiates such consideration by preparing
a proposed decommissioning plan vhich is submitted to the AEC for
reviev. The licensee vill be required to comply vith Commission regula-
tions then in effect and decocmissioning of the faciliry may not cormence
vithout authorisatioa from the AEC.

To date, experience with deco~ssioning of civilian nuclear pover reac-
tors is limited to six faciliries vhich have beea shut dovn or dismantled:
Ballan Nuclear Pover Pacility, Carolina Virginia Tube Reactor (CVTR),
Boiling Nuclear Superheater (Boaus) Pover Statioa, Pathfinder Reactor,
Pique Reactor, and the Elk River Reactor.

Thcrc are several alternatives vhich can bc and have beea used in the
decoxmissioning, of reactors: 1) remove the fuel (possibly folloved by
decontaminatioa procedures); seal and cap the pipes; and establish an
exclusion area around the facility. The Pique decocmissioniag operation
vas typical of this approach; 2) in addition to the steps outlined in
(1), remove the superstructure and encase in concrete all radioactive
portions vhich remain above ground. Thc Hallam decommissioning opera-
tion vas of this type; and 3) remove the fuel, all superstructure, the
reactor vessel aad all coatamiaated equipmeat and facilities, and
finally fillall cavities with clean rubble topped vith earth to grade
level. This last procedure is being applied to decoca>issioaing the
Elk River Reactor. Alternative decommissioning procedures (1) and (2)
would require long-term surveillance of the reactor site. After a final
check to assure all reactor-produ«ed radioactivity has been removed,
alternative (3) vould not require subsequeat surveillance. Possible
effects of erosion or floodiag villbe included in these considerations.

8.6 Irreversible and Irretrievable Cocmitments of Resources

Numerous resources are involved in constructing and operating a ma)orfacility such as the proposed plant. These resources include the land
upon vhich the i'acility is located, thc materials and chemicals 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 cocmitted irreversibly and irretrievably due to
the operation of the pleat are the land (during the life of the plant)
and the uranium consumed by the reactor. Only that portioa'of the
nuclear fuel which is burned up or not recovered in reprocessing is
irretrievably lost to other uses. This vill amount to approximately
25 metric tons of uraaium-235 during an operating liferime of 30 years.
Host other resources are either left undisturbed or committed only
temporarily during construction and plant operation, and are not
irreversibly or irretrievably lost.

Of the lead for Uait 2, it would appear only a small portioa beneath
the reactor> control room, radwaste and turbine-generator buildings
vould bc irreversibly committed. Also, some componeats 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 decontamination. The degree of plant dismantle-
ment vill bc determined by the intended future use of the site, vhichvill iavolvc a balance of health and safety considerations. salvage
values, and environmental effects.

Use of the environment (air, vater, land) by the plant does not repre-
sent sigaificant irreversible or irretrievable resource cormitments,
but rather a relatively short-term investmcnt. Biota of the region
have beea studied, and the probable impact of the plant is discussed in
Sections 4 and 5. Ia essence, ao significant short- or long-term damage
or loss to the biota of the region is anticipated.

The staff concludes the benefits derived from thc plant in serving the
electrical needs of the area outveigh the short-term uses of the
enviroament in its viciaity.
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9 ALTERNATIVES TO THE PROPOSED ACTION

The proposed action to construct St. Lucie Plant'Unit 2 ral ternativc to rovidin t an ' t represents one
the ap licant to me

prov g the electric generation capability required bh pp meet increased demands for power as outlined in See-
n r

tion 8. Other alternatives to this proposed action include:
A decision not to provide the power to be supplied by Unit 2Construction of an equivalent capacity nuclear plant at another
Use of alternative fuel (fossil or hydroelectric)Nodification ocation of the proposed condenser cooling system to utilize:a cooling pond

a spray pond
dry cooling towers
mechanical-draft, saltwater cooling towersnatural-draf t, saltwater cooling towersdilution of the discharge water

Alternative sanitary systems
extended aeration
installation of a sewage line to Fort PierceAlternative biocide systems
mechanical cleaning
ozonization

Alternative chemical systems
crystallization of wastes
reverse osmosis of supply water

Alternatives to normal transportation procedures.
An analysis of each of these alternatives is presented bel . Ba

y es, including a review of cost-benefit data supplied by the
ow. sed on

and three wer
applicant, most of these alternatives were determined t ben o unacceptable
These thre

e were idcntificd for further analysis as described in See are: 1) dilution of the discharge water; 2) oil-fired
ection 10.

power plants, and 3) natural draft cooling towers.

9.1 Alternative Ener Sources And Sites

9.1.1 Not Provide the Power to be Su lied b St. LuciePlant Unit 2

The n
eluded this r is ne

e need for power from Unit 2 was discussed in Se i 8.ct on . It was con-s power needed if the applicant is to continue to maintaina high degree of system integrity in meeting future demands for power. A
for the a lidecision not to construct the plant will result in inad equate reserves

pp cant s systems after 1979, with increasing risk of loadcurtailments. Sufficient power is not available from deferred retirement

of existing units (no retirements are planned in the next few years) or
from outside the applicant's system. Therefore, this alternative is con-
sidered unacceptable.

9.1.2 Installin Nuclear Facilities at Another Site

The Hutchinson Island site was originally selected as a site for a nuclear
power 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 provisions with a minimum environmental
effect. The decision to install Unit 2 at that site was based on these
same criteria plus the additional advantages of a lower construction and
operating cost as a result of construction at an existing power plant
site, minimum additional environmental 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
systems are not available because of undependable stream flows and
restrictions on discharge ~ster 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 example 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
$10 million higher for the same reasons the alternative coastal site is
more costly: namely additional site improvement and excavation, zmre
cooling system construction, 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 specifically until an inland site
is selected. A new land area would need to be cleared for the site and,
as a general rule, larger impacts would be expected because of occupancy
of a large land area by-a cooling pond plus consumptive use of a
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COHPARISON OP COASTAL POWER REACIOR SITES (Ref. 2, p. 9.3-2a)
significant quantity of fresh water as makeup for evaporative and blow-
down losses. Disposition of blowdown water arid chemical wastes also
could be a significant problem.

arison Parameters

Total Construction Cost

Annual Fuel and Operating
Costs

Replacement Power Cost

Access

Geology

St. Lucis

$ 365,000>000 "

$ 21>000>000

0

On state highway
On Intracoastal
Waterway-
No railroad

Typical Coastal
Island

Alternative Site

$435,000> 000

The same if a'second
unit. is built at site

$24,000,000-

On federal highway
On Intracoastal Waterway

No railroad

The selection of the St. Lucie site results in a lower economic cost and
earlier provision of the needed power. Since other sites do. not appear
to have a potential for a significantly lower environmental impact> the
St. Lucie site appears to be at least as satisfactory as any other site.
By having Unit 2 adjacent to Unit 1, less land is committed than if
separate sites were developed.

9.1.3 Alternative Fuels

An alternative to the St. Lucie nuclear plant would be the construction
of an equivalent fossil fuel power plant at the Hutchinson Island site.
Of the fossil fuels, coal and oil are commonly used in Plorida. Use of
natural gas is limited. Two small hydroelectric plants have been
operated in Florida. However, due to che generally flat terrain> no
hydroelectric sites exist with the power potential of the proposed
plant.

Poundation Conditions

Land Use

Population

Hydrology

Ecology

Heteorology

Unoccupied island
eventually prob-
ably would be
developed-

310,000 within
50 miles

Larger population
because of closeness
to major population
centers

Once-through ocean Same
cooling available

Coastal island — Same

Coastal island

Similar conditions Similar conditions
expected at both expected at both
sites sites

Although the use of natural gas offers improved operating efficiencies
and reduced air omissions over other fossil fuels, its long-tera avail-
ability in.quantitfes sufficient for base load power generation in
Florida is questionable. Until adequate sources of natural gas are
developed, the use of natural gas for new base load ~its is not con-
sidered by the staff to be an acceptable alternative.

The rapidly changing energy picture raises significant questions on
future supplies, costs and environmental legislation pertinent to coal
and oil usage for electric power generation. Until now, oil has been
the major fuel used for electric power generation in Florida. Coal has
not been used extensively by utilities on the east coast of Floiida
primarily because of long distances to sources of supply and high ship-
ping costs.

In comparison with nuclear plants, the major environmental impacts associ-
ated with the use of coal and oil involve 1) reduced thermal impact and
2) increased'olume of solid and gaseous combustion products. The higher
thermal efficiency of a fossil plant results in a lower heat rejection
requirement as compared to an equivalent capacity nuclear plant. As a
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TABLE 9.2

SOLID AND CASEOUS PRODUCTS FROM
AN 850 HWe FOSSIL-FIRED PLANT(a>b)

Product
.Coal(')

metric tons ear
Oil( )

metric tons/ ear

S02

Particulates

Ash (all)

28,000

16>000

2,400

330,000

18 >700

7,100

2 >400

18 '00

(a) SOZ plant factor.
(b) Theke emissions comply with the standards of the CleanAir Act of 1970 (Federal Register, December 23~ 1971),

which are as follows: Particulates 0.10 Ib/million Btu(oil and coal); S02, 1.2 lb/million Btu (coal) and
~ 0.8 lb/million Btu (oil), NOx, 0.7 lb/million Btu (coal)

and 0.3 lb/million Btu (oil).
(c) 10,000 Btu/lb; 14Z ash; 0.55Z sulphur; 2,360,000 metric

tons/year.
(d) 152,000 Btu/gal; 0.83Z sulphur; 1,230,000 metric tons/year.

eAssuming operating efficiencies-of 33 and 40Z for nuclear and fossil
plants, respectively.

consequence, an 850 HWe fossil plant rejects approximately 1270 HWt ofheat including 165 HWt to the atmosphere and 1105 MWt to the ocean. Bycomparison, the proposed plant will re5ect 1715 MWt of heat, essentiallyall to the ocean.*

The volume of solid and gaseous waste products produced by fossil units,
shown in Table 9.2, can be a significant environmental problem. Oil-fired units are generally better than coal in this regard, but neither
can compare with the essentially zero emission of these wastes from
nuclear plants.

In addition, environmental impacts result from the delivery and storage
of these fossil fuels. An 850 HWe fossil plant requires approximately
2>360>000 metric tons-of coal/yr or approximately 1,230>000 metric tons
of oil/yr, assuming operation at an 80Z plant factor. By comparison
a nuclear facility-requires only about 28 metric tons of fuel/yr.

Oil or coal plants require several barge shipments per week, and with oil
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, assuming a minimum 60-day storage
supply;

The. applicant estimates an oil-fired unit could be built on the site for
$ 175 million (Ref. 2, p. 9.2-3), or $ 190 million less than the proposed
nuclear facility. A coal plant is estimated to cost about $ 240 million
(Ref. 2, p. 9.2-1). Because of the shorter construction time for a
fossil plant, it is not expected construction of a fossil plant would
delay startup.

Because of higher fuel costs for fossil plant operation in comparison 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 discount rate of 8.75X.(a)

In summary, conversion of the present plant to a fossil facility is
feasible but involves large cost penalties with no significant net
improvement- in environmental impact. A fossil plant would produce less
waste heat; although the environmental effects of heat from the pro-
posed nuclear facility ar» considered insignificant. Conversely, a
fossil plant would produce substantial solid and gaseous combustion
produces> and the impact on Indian River of an oil spill would be ma)or.

Solar, wind, fusion, and geothermal 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 Desi n

9.2.1 Coolie Ponds and Canals

The use of either fresh- or saltwater cooling ponds or canals without
sprays is not feasible primarily. because insufficient surface areaexists at or near the site. A fresh- or saltwater cooling pond would
require a surface area of about 1800 acres to dissipate the heat fromUnit 2 to the atzr>sphere. Makeup and blowdown requirements would be

(a) Present value analysis is discussed in Section 10.
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similar to that required for a natural&raft cooling tower: approxi-
aately 70 cfs foz'altvater or 50 cfs for freshvater. This volume of
freshvater makeup is not available at the site, hence the freshvater
pond is aot feasible. Pioduction of freshvater by desaliaacioa is too
costly at present. The annual cost> assuming a desalination cost of
$0.50/1000 gal, vould be about'3,600,000.
9.2.2 Saltwater S ra Pond or Canal

A saltvater 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 vould be made up of pover spray
modules as opposed to spray heads fed by piping because of the excessive
cost of piping for such a large area. Makeup and blowdown requirements
vould be generally the same as Eor natural-draft cooling tovers, or
approximately 70 cfs and 50 cfs, respectively. Heac dissipation to the
oceaa would be approxizzately 4Z of chat released by the proposed once-
through system because of blovdova requirements.

Dry cooling tovers have not baca developed ia a sire capable of meecing
the cooling needs of the proposed plant. In addition, it is questionable
whether they could be designed to operate at aa acceptable efficiency
level under the temperature conditions prevailing at the Hutchinson
Island site. Dry cooling towers are therefore considered by the staEE to
be an unacceptable alternative to the proposed desiga.

9.2.4 Natural- and Mechanical-Draft Saltwater Coolin Towers

In a cooling tover the heat rejected by condensing steam is carried avay
into the ataosphere primarily by che evaporation oE water. Aa air flov
is provided by either fane or thermally induced draft. The applicant has
stated a natural&raft system for Unit 2 vould consist of a natural-draft
cooling tover, a nev circulating ~ster pump house, cooling tover booster
puaps, piping froa the condenser to the cooling tover and froa the cool-
ing cover back to the condensez (Ref. 2, p. 10.1 10). Makeup and blov-
dovn systems would also bc required.

The aajor iapacc from a saltvater spray pond vould be froa selt deposi-tion. No quantitative data are available on the drift probl~ associ-
ated with spray systems. Hovever, salt concentrations and deposition
oa the areas irmediately surrounding the pond would probably severelylimit the numbers and diversity of plant and animal species. — Drift
quantities are reported to be an order of magnitude greater than for
mechanical-dzaEt cooling tovers, alchough the larger droplet sire
results ia a saaller deposition area. In addition, spray zz>dulce have
noc beea proven reliable as yet for continous saltvater service. Fogging
could also occur iafrequently and could affect travel on State RoadA-l-A.

Therefore, on the basis of probable aajoz salt drift impact and unproven
system reliability, saltwater spray pond cooling is considered by thestaff to be an unaccepcable alternative.

A naturaldrafc cooling tover for Uait 2, designed to operate ia summer
conditions with a vater flov of 1200 cfs and temperature range oE 24'P,
would be massive. Ic would be approxiaately 480 ft in diameter and
400 fc high. About 70 cfs of makeup vater vould be required to replace
the 50 cfs of blowdovn and 20 cfs lost in evaporation and drift for
Unit 2.

Arrangements for pu=ping and channeling the circulating wacer flov for
natural-draft and mechanical-draft saltvater cooling tovcrs are very simi-
lar. The mala differences are in the tovers themselves. Two mechanical-
draft towers vould be required for Unit 2. Each tower would be spproxi-
aately 480 ft long, 70 ft vide aad have 12 faa modules. The top of the
fan modules would be about &5 fc above sea level. The fan diameter vould
be about 28 fc in diameter, and about 4500 hp would be required to drive
the fans.

9.2.3 Dr Coolin Tovers

-In a dry cooling systea heat is rejected directly to the atmosphere vith-
out using water as aa intermediate heat receiver. Obvious advantages oEthis system are the elimination of the need Eor a saltwater makeup supply
and the elimination of water,and salt drift Eroa the tower. Disadvan-
tages include losses in plant efficiency due to increased turbiae back
pressures, condenser replaczmeat costs, large land and capital require-
ments, increased plant pover requirements for cooling tover fans, and
increased noise. The dry cooling system would be composed of about
20 mechanical&raft air cooler modules for Unit 2 alone> rendering
20 acres of the site unusable for other purposes., A system of condensate
storage tasks vould also be required vith a total capacity of 400,000 gal.
The total capital cost is estimated to be about $ 70 million.

Among the aajor disadvantages of the saltwater cooling towers are saltdrift, plume aesthetics, visual intrusion of the towers and, ia the case
of the mechaaical-draft towers, noise. Salt drifc can cause damage to
equipment snd vegetation. Saltwater cooling covers produce drifc whose
maximum impact may be up to a mile avay. -Hovever, for a coastal setting
such as the St. Lucie site, additional drift is likely to be lov relacive
to ambient levels. Jersey Central Power and Light Company calculated.
annual salt drift concentrations from a natural-draft towez, using a con-
servative drift rate of 0.00375Z> would be an order of aagnitude less than
natural leve1s." Improved tover design could lead to lover drift levels.
Based oa these conclusions no unacceptable environmental iapacc is likely
to occur for salt drift from natural&raft tovers. Hovever, no data are
available to verify this assessment.
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The natural-draft rover and its accompanying plume vould dominate the site
skyline. In general, natural&raft cooling tovers 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 .tovers is indeed quite small. The elevated plumes from natural-
d'raft rove'rs are persistent> generally being a few miles izz lenzzth>
although plume lengths of 20 to 30 miles have been reported.» z These
plumes generally rise vali above the surface and frequently rise above
naturally existing cloud layers. Theoretical analysis suggests no ground
fogging problems.

Precipitation attributable to cooling tovers has been reported. > Pre-cipitation initiation or production does not appear to be a cozmon occur-
rence, although little is known, and it is impossible to assess the exactinteraction with natural precipitation processes.

A much more significant environmental impact can be expected from a
mechanical-draft cooling tover. Motors and fans in a mechanical-draft
cooling tover would increase background noise levels in the surrounding
area. The plume can be expected to reach ground level more often.
Theoretical analysis shovs 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 ad)scent water surfaces. Hence, thepotential exists for the plume interfering vith plant operations, navigationin the nearby areas and travel on State Road A-l-A.

The acceptability of mechanical-draft saltvater cooling tovers has not
yet been demonstrated I'oz conditions prevailing at Hutchinson Island. The
ma/or concern is salt carryover and drift. The applicant plans a test oftover behavior at their Turkey Point site, but czitical data needed fromthe program are not expected for 2 to 4 years.

In summery, mechanical-draft saltvater cooling tovers are technicallyfeasible but are considered not acceptable because of the significantenvironmental impact from noise, salt carryover and drift. Hatural&rafttovers are ecologically feasible buz have the aesthetic disadvantage ofthe visual intrusion of the tower and plume.

9.2.5 Dischsz e 'Mater Dilution S stem

It is feasible to dilute the heated effluent from the condenser cooling
system to attain lower temperatures at the discharge. The proposedrecirculation canal could be used to divert vater from the intake canalto the discharge canal, bypassing the condenser. Por example, at anestimated capital cost of $4.7 million an additional 1150 cfs of watercould be added to the discharge system increasing by 502 the amount ofcooling ~ster discharged with both Units 1 and 2 operating, but at lovertemperatures. This would require 1) an additional intake line, 2) possibly

a second multiport diffuser line and 3) adding an appropriate pumping sys-
tem. By this dilution scheme, the maximuzz ocean surface temperature rise
would be decreased from 3.5'F to less than 1'P above ambient.

Hovever, insignificant environmental 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 from dilution. On the other hand> increasing the
volume of,vater dravn through the pumping systems> would significantly
increase the number of entrained organisms.

The staff has concluded the temperatures resulting from the presently
proposed system vill result in insignificant environmental impact. Hence,
the staff. concludes the additional costs associated vith this alternative
are not balanced by environzzental gains.

9.2.6 Alternative Seve e Treatment

As described in Section 3.7.1 approximately 2000 gpd of sanitary vastes
will be passed through a 2300 gal septic tank and then dispezsed into an
ad)scent 900 ft filter bed. The filter bed is situated in an area where
the effluent vould percolate down through the permeable ground until it
reaches the water table. Croundvater flov in this area is predominately
eastward toward the Atlantic Ocean.

Mhile 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 savage treatment method is extended aeration modification
of the activated sludge process, followed by disinfection. In this process,
rav savage continuously flovs into an aeration tank where it is continuously
air sparged to provide oxygen for the biological degradation of the organic
components of the waste. The aeration tank is sized to provide approxi-
mately a 24-hr retention time for the sewage. Contents of the aeration
tank continuously overflov 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, «hile the clarified effluent flows
into a chlorine contactor for chlorination to kill any remaining pathogenic
bacteria prior to release into the circulating vater discharge canal.
Periodicallly, the excess sludge is receved to a landfill site.

It is the staff's opinion installation of an extended aeration plant is
not varranted at this time unless operating experience with the septic sys-
tem indicates unexpected problems. However, if and when a municipal system
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sewer line is extended down the island to the vicinity of the plant, the
applicant should connect to this system to forestall any possible future
plugging problem with the septic tank system.

9.2.7 Biocide S stem Alternatives

Chlorination will be used to control biofouling of the main condenser
system. The chlorination program 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 ppm if the
circulating pumps for only one unit are operating). The applicant plans
to monitor total chlorine levels at the ocean discharge to determine any
impacts on the marine biota.

If marine life is affected by this chlorination program, two mechanical
alternatives are available for controlling biofouling in the condenser:
one which circulates sponge rubber 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 number of balls required would be about 102 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.

crystallize and concentrate the dissolved solids in the wastes by evapora-
tion and centrifugation. Solids could be stored in rain~roof shelters
onsite for the life of the plant. Distilled water produced by the process
would be used as feed to the demineralized system.

Another alternative which would substantially decrease ion exchange
resin regeneration waste is the use of a reverse osmosis process to pre-
treat the feed water to the demineralizer. The reverse osmosis process
could remove 902 or more of the dissolved salts, and therefore reduce the
amount of regeneration chemicals by an equivalent amount.

The staff concludes the existing system of dilution in the ocean is not
ecologically objectionable because the sodium and sulfate fons are a
natural constituent of seawater and the amounts added to the discharge
do not change the seawater concentration to an objectionable degree.

9.2.9 Normal Trans rtation Procedures For Alternatives

Alternatives, such as special routing of shipments, providing escorts in
separate vehicles, adding shielding to the containers, 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 is not considered to be sufficient to
justify the additional effort required to implement any of the
alternatives.

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
accomplished by reversing flow through the condenser on a periodic basis.
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 biocide should be carefully controlled. Alternative biocides such
as ozone and acrolein have been proposed in the literature, but the
feasibility of employing them has not been clearly established.

9.2.8 Chemical S stem Alternatives

The chemical system for water treatment for Unit 2 will consist of two
600 gpm demineralizers and associated equipment. Sulfuric acid and caustic
soda wastes generated by the system 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
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10. BENEFIT-COST ANALYSIS

2. Plorida Power and Light Company, St. Lucie Plant Unit No. 2 Environ-~tl>, A>C D 1 t 1 . 39-399, A 9 t 1D, 1933.

3. "An Evaluation of the Powered Spray Module for Salt Mater Service at
Turkey Point," Southern Nuclear En ineerin Inct> Dunedin, FL,
May 1970.

4. Jersey Central Power and Light Company, Forked River Nuclear Station
Unit 1 Environmental Re ort, January 1972.

5. G. Ev McVehil, Evaluation of Coolie Tower Effects at Zion Nuclear
Generatin Station, Final Report to Commonwealth Edison Company>
Chicago, Illinois, by Sierra Research Corporation, Boulder> CO,
pp- 37-38, 1970.

6. Plorida Power and Light Company> St. Lucie Unit No. 1 (formerly
Hutchinson Island), Environmental Re ort, Supplement 8,
October 25, 1972.

7. Pollution Control Council, Pacific Northwest Area, A Surve of Thermal
Power Plant Coolie Facilities> pp. 21> 31, 1969.

8. Preliminary Report: Effect of Coolin Tower Effluents on Atmos heric
Conditions in Northeastern Illinois, Circular 1000, Illinois State
Mater Survey, Urbane, pp. 11> 13> 14 '971.

9 ~ D. J. Broehl, Field Investi ation of Environmental Effects of Coolin
Towers for Lar e Steam Electric Plants Portland General Electric
Company> Portland, OR, p. 24, 1968.

10. G. F. Bierman> G- A- Runder, J. P. Sebald and R. F. Visbisky,
Characteristics Classification and Incidence of Plumes from Lsr e
Natural Draft Coolin Towers, presented at the American Power Confer-
ence 33rd Annual Meeting, Chicago, IL, pp. 10-11> April 22, 1971.

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 plant describing
the general benefits and costs for production of the electricity at the
selected site and 2) a 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 sections, benefits and costs for producing electricity
by Unit 2 at the St. Lucie 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 Ener Ceneratin Costs

The total cost for generating electricity at a power plant includes both
economic and environmental costs. Economic costs are the dollars of
incom needed to 1) pay the current out-of-pocket expenses and 2) recover
the capital investment necessary for construction of the physical plant.
Repayment of the capital investment is normally assumed to consist of
a uniform series 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 method 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 0 & M costs are essentially constant
from year to year, fueling cost is 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 current bond
interest rates, stock dividend rates and tax rates. For Unit 2, the
estimatqd energy generating cost (assuming operation at a 80Z plant
factor)<~) are shown in Table 10.1.

Environmental costs for generating the electricity result from the release
of heat, chemicals, and radioisotopes to the environment plus the social
impacts due to construction of the plant. These are summarised in Sec-
tion 10.3 (specifically in Table 10.2) ~

11. Florida Power and Light Company> Hutchinson Island Plant Unit No. 1,
Environmental Re ort, Supplement I, p. V-6, January 6> 1972. (a) If the plant factor was reduced to 70X or 60X> total electricity

costs would increase to about 14.2 or 16.1 millsikN-hr respectively.
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TABLE 10.1

1980 ENERGY CENERATINC COST
ST. LUCIE UNIT 2

Present
North Annual Cost

~lklklkif~M~lkifikMM~~kli klf-k

Operation and Haintenance
(includes insurance and
licensing costs)

60 5.7 0.9

Puel 157 2.5

Capital 365 55.1 9.2

582 75.8 12. 6

10.2 Suam of Benef its

10.2.1 Power Generation

Unit 2 is designed to operate at approxinately 850 l5le. At the antici-
pated plant factor of 802M annual power generation will be about 6.0 bil-
lion kN-hr/yr.

10.2. 3 Tax Generation

10.2.2 Esp~le ent

Construction of Unit 2 will require approxinately 4400 nan-years of con-
struction enploynent during a 5-year period. The peak construction force
is estinated to be about 1400 people, and the pcrnanent operating staff
will be about 25 persons. On the basis of one service or support gob
created for each industrial positionk this results in a total long-tern
increase of about 50 gobs in the area. No-other changes in enploynent
are expected to result fron construction and operation of the plant.
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Construction of Unit 2 will add to the tax base a $365 nillion power plant
plus an estfrkated 30 residences worth about $1 nillion in surrounding
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communities. This assumes the nev gobs are additive, but oaly about tvo-
thirds vill result ia constructioa of nev residences.

10.3 Suamar of Costs and Ravironmental Effects

10.3.1 Ca ital Cost and Related Resource Commitments
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Constructioa of Unit 2 is estimated to cost about $ 365 million. The dis-
tribution betveea labor and materials fs estimated to be about $ 119 million
for labor and $84 million for site materials and factory equipmeat. Perma-
nent resource commitments include the construction materials used, par-
ticularly the materials fn and around the reactor. These probably vill
be unavailable for other uses for decades because oE creation of long
halE-life radioisotopes by neutrons.

Land occupied by the reactor and turbine buildings probably fs permaaeatly
committed to fadustrial use. Deaolition aad removal of the massive coa-
crete foundation aad shielding structures would be more costly than the
present value of the land. Obsolesceace of existing facilities, hovever,
would not preclude modification of the buildings aad conteats to accoamo-
date future iadustrial activities.

10.3.2 cretin Cost and Related Resource Commftmeats

The operatfag cost (including fuel) for Unit 2 is estimated to be about
$ 20,700,000 annually, including insurance. Miscellaneous operating mate-
rials include items such as office supplies, protective clothing and vater
treatment chemicals. »fainteaance materials are typical, e.g.« oils,
greases, paints aad repair parts.

10.3.3 Aesthetics

Additioa of the Unit 2 facilities to the site villadd primarily an
extension to the existing turbine buildings plus a rouaded reactor dome;
however, this vill have a minor additional aesthetic impact. Nearest
residences are approximately 1.5 miles avay across Indian Rfver, and thfs
distaace teads to mfnimfxe the overall visual impact. The tall coatain-
ment buildiag precludes camouflaging and can be seen easily. However«
st»st other plant bufldings have been designed to present a low profile
and to help them blend fnto the surroundings.

10.3.4 Mater Pollutfon

The primary chemical fmpuritfes released to the oceaa are sodium sulfate
and chlorine. Since sodium sulfate is a "soft" chemical found ia all
natural waters, the net effect on seawater quality is negligible. Chlo-
rine fs expected to be at a lov enough concentration to have an insignffi-
cant effect (Section 5.5.2). Radionuclides released to the ocean from
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10.4 Benefit-Cost Balance
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 system 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
cospounds 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 S02 and 3 tons of NO per year.x
1>.3.6 ~>di 1 > 1

Radionuclides released to the air from radwaste facilities are not
expected to produce significant radiation exposure of the population when
compared with the natural background radiation. Total body dose to the
individual residing nearest the plant is calculated to be about
0.03 nrem/yr from the release of gaseous effluents. Dose to the 2-gram
thyroid of an infant consuming milk from the nearest grating
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 is 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-rem/yr for
these same persons.

10.3.7 Loss of A uatic Life

Losses of aquatic life 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 lose in
quantities of phytoplanktons, xooplanktons, fish larvae> fish eggs and
fish was concluded to be minor.

The probable additional effect of plant operation on turtles was con-
cluded to be minor and acceptable> particularly when balanced against the
benefits of maintaining a large portion of the site ad)scent to the ocean
in its present condition.

10 4.1 Alternatives Selected for Benefit-Cost Anal sis
The alternatives of not providing the power or importing power from otherutilities are not considered viable alternatives. As explained in Sec-tion 8, not providing the power would reduce the applicant's reservecapacity to 112 by 1980 and would also reduce the generating reserve ofthe entire Florida Power Pool to 172 (when the desirable reserve is 282).Purchase of sufficient power to replace that from Unit 2 is not possiblebecause the applicant already is purchasing whatever power is availablefrom ad)scent utilities.
In Section 9, three alternatives to the plant and six alternative coolingsystems were identified. Table 10.2 presents a summarixed description of
ithe most competitive alternatives. The alternatives can be classifi dnto four categories: alternative sites> alternative fuels, once-through

ss e

cooling systems> and closed-cycle cooling system.

A satisfactory alternative site was not identified because all other sitesresult in significantly higher costs and at least a one year delay instartup of the plant.

The oil-fired plant is the most promising alternative plant design basedon data available prior to November 1973. Data recently furnished by theapplicant confirms this.

Comparison of the open-cycle cooling systems reveals that a dilution sys-tem appears to be the most promising alternative because most of thetemperature reduction benefit is obtained with a relatively small cost.Comparison of the four closed-cycle alternatives reveals the naturaldrafttower is the most promising because of lowest environmental impact. Thesethree most favorable plant and cooling system alternatives are comparedto the proposed plant in the final benefit-cost analysis described below.

10.4.2 Benefit-Cost Anal sis

Analysis of the general characteristics of the alternatives reveals allalternatives considered have essentially the same benefits as describedin Section 10.2 (i.e., all alternatives result'in essentially the samepower generation, employment, 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 analysisand their significant costs are susmarixed in Table 10.3. Because thevarious capital and operating costs occur at different times> a presentworth calculation has been used. Each of the rx>notary costs on Table 10.3
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represents the amount of money that must be invested in 1979, at 8.75X
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 col~ 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 period for the station these annual expenses are
equivalent to a present capital cost of about $582 million. The remainder
of the column shows the environmental impact of the existing design.

The third column shows the differential costs associated with an oil-fired
plant. Its capital cost is estimated to be $ 175 million. 'uel 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. column shows that the enviionmental 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
environmental impacts for the other listed alternatives.

Based on co~parison 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 thc alternatives result in an economic cost that cannot be balanced
by an environmental 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.
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11 DISCUSSION OP COMMENTS RECEIVED ON THE DRAFT ENVIRONNENTAL

1. Plorida Power and Light Company, 1972 Annual Re rt Pebruary 12, 1973.

2. Letter from William H. Regan, Jr. to Dr. Robert E. Uhrig, Florida
Pover Light, January 28, 1974.

Pursuant to paragraphs AA6 and D.l of Appendix D to 10 CPR 50, the Draft
Environmental Statement (DES) of February vas transmitted, uith a request
for cocmenty to:

Federal encies

Advisory Council on Historic Preservation
Department of Agriculture
Department of the Army, Corps of Enginccrs
Department of Commerce
Department of Health, Education, and Welfare
Department of Housing and Urban Development
Department of the Interior
Department of Transportation
Environmental Protection Agency
Federal Energy Office
Federal Power Commission

Florida State encies

Department of Natural Resources
Department of Pollution Control
Division of Health
Office of the Covernor
Public Service Comaission

~lo 11 1

County Administrator, St. Lucie County

In addition, the AEC requested comments on the Draft Environrmntal State-
t 1 1 1 t d p ty 11 y 111 1 d 1 tt P 1 1 ~R 1 t*

on February 8, 1974 (39 FR 4937).

Contents in response to the requests referred to above vere received from:

Advisory Council on Historic Preservation
Department of Agriculture
Department of Commerce
Department of Health, Education, and Welfare
Department of the Interior
Department of Transportation
Environmental Protection Agency
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El
CD
CO

Federal Power Commission
Florida State Department of Administration
Plorida State Department of Pollution Control
Plorida State Department of Natural Resources
Florida Public Service Commission
County Administrator> St. Lucia County
Florida Power and Light Company

Appendix h reproduces the cozments received. The applicant's responses
to the comments are contained in Appendices B and C. The staff's con-
sideration of these cozments and che disposition oE the issues involved
are reflected in pare by revised text in other sections of this Statement
and in part by the following discussion.

11.1 The Site

11.1. 1 Ceo la and Seismolo

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-
bucion and physical propercies of the materials on which Unit 2 vould
be founded have not been described, except for the statement that the
Anastasia fomation is highly pemeable and the Havthorne fomation is
semipemeable. The plant would evidently be constructed on a layer of
compacted arcificial fillof 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 fill,
or vhether the initial surface layer of 4 to 6 Eeet of peat was removed
prior ta emplacement of the fill.
The discussion of seismology is limited to a description of the general
distribution of historical earthquakes in the region. Infomation on
the intensities of these earthquakes is entirely lacking> except for the
qualitative statenenc that earthquakes in Plorida have been "of lov to
zr>derate intensity." No mention has been made of ground accelerations>
operating-basis earthquake, or design-base earthquake. Seismic design
parameters to be used in the design of Unit 2 should be identified, the
methods of their derivation should be discussed, and any environmental
impacts related to geology and seismology should be evaluated. The
environmental statement should also pravide assurances that the geology
and seismology of the site of St. Lucie Plant, Unit 2, have been taken
into account as prescribed in AEC's "Seismic and Geologic Siting Criteria
1 NH P Pl d" PAR>PRAM,APP dl A,>d ~RAANVl.
36, No. 228, November 25, 1971).

Response:

In thc interest oE brevity, the staff has summarized information on site
geology and seismology pertinent to the assessment of environmental impact.of this plant. h detailed assessment of the adequacy of site geology
and seismology is available to the public in the applicant's SafetyAnalysis Report and vill be in the staff's Safety Evaluation Report.

11.1.2 Meteorolo ical and H drolo ic Interactions

Comment: (Interior A-10)

In at least four places in the draEc environmental statement reference
has been made to the possibility of Hutchinson Island being cut in twoin the vicinity of the St. Lucio Plant during major stoma (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 vhich the discharge line is being installed, and con-struction plans have been outlined to minimize this hazard, concernsarise from the fact that the 15-foot-high dune ridge is the primarybarrier againsc severe vave action during a atom cutting the island in
two and the fact that even after the period of excavation this potential
continues to exist until dune stabilizing plants have reestablishedtheir roots. No lnfomation has been provided on the area of the islandin which the hazard of wave damage is greatest, or which, if any, partsof the nuclear plant would be threatened by such damage. The lack of
data on topography and surface drainage of thc site makes it difficult
or impossible to independently assess the probable risks, although it
seems probable that the greatest threat would be immediately north of
the discharge canal, near the head of Big Hud Creek.

Concern also arises from the fact that Unit No. 1 is scheduled for initi-
ation of cozmcrcial operations mid-1975 vhile construction for Unit No.
2 is not scheduled to begin until carly 1975. This suggests that the
hazard may exisc during a period when the plant will be in cozz>erciel
operation. Because of the foregoing circumstances> ve believe that the
environmental statement should provide the folloving additional cypes of
infomation: (1) a description of protective barriers from erasion byhurricane-driven vaves and cides, since hurricanes have occurred in
Florida about 1.6 times annually from 1885 to 1958; (2) a description of
the relation between che 15-foot-high coastal dune ridge and the 18-foot-
high artificual fillbeneath the plant, to indicate whether stabilization
oE thc latter material is required or is proposed; (3) an estimate of
the schedule for construction of the nev discharge line in relation to
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the operation of Unit 1; (4) an assessment of the maxtnum credible damage

that might result from wave erosion 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-
gzaphy and geology of the site to support an independent assessment of the
environmental risks and of the proposed mitigative measures.

Commtt (Coxmercc A-5 )

The area of the facility site was described as "flat and low" (Section
2.2) and that the plant site was to be raised to about 18 fact above mean

sea level (Section 2.4). The tenporary dune (Section 4.0) will provide
some protection but this is not to be considered adequate for protection
against a full hurricane, especially since, the anchoring root systems of
local vegetation willbe removed.

Although the 18-.feet. height appears to be reasonable security against
storm surges based upon available data from past storms, there has been
no atteapt to evaluate potential storm surge for possible future storms.
Of course, authoritative data of this nature ts usually unavailable
without recourse to an extensive investigation> but the potential for
storm surge is sufficiently significant to warrant the expense of such
an investtgatio .

.here ts also a realistic danger from erosion as a zesult of hurricane
induced wave action. It is not unusual to hear reports of sand dunes
20- to 30-feet high and with several hundred feet of lateral extent being
completely washed away under prolonged exposure to hurzicane induced
wave action. This erosion problem is dealt with in the planning of ccm-
z»atty protection against hurricanes, and it is within this context that
wc 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 comaent on the storm surge potential.

It would be our recozz>cndation that a study be made to detezmine storm
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:

'Ihe normal beach line with its crest stabilized by indigenous plants is
the sapor protection against wave overrun. Overrun and restructuring of
the island is a remote possibility with the narrowest points being most

susceptible to cutting through and significantly changing the terrestrial
environment. Thus, the construction permit condition (item Ib, p. v) em-
phasizes the'ecessity for the earliest possible restoration of thc dune
vegetation where it is disturbed for the discharge line.

Plant safety aspects are considered separately as part of the Preliminary
Safety Analysis 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 related surges and wave
crests ~

11.1.3 items of Historical and Archaeolo ical Interest

~nt: (Advisory Council on Historic Preservation A-2 )

Although the Atomic Energy Conmission indicates that "no historical damage
willbe done by this pro)ecto (p. 2-13), there is no evidence to suppozt
a similar finding with respect to archaeological resources in the pro)cot
area. The Advisory Council requests that it be provided with specific
information as to thc nature and extent of any archaeological resources.
Such information is also necessary for the purpose of compliance 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 construc-
tion of Unit 1, there is virtually no potential for discovery of ob)ects
of historical, archaeological, architectural, or cultural significance
during construction of Unit 2.

11.2 Construction

11.2.1 Site Pre ration

Comment: (Interior A-9 )

It is recognised on page 4-1 that reexcavation of the beach and dune
ridge "could have been eliminated tf the applicant had installed a stub

,line for Unit 2 through the dune at the time the Unit 1 line was installed.
This past action is now irrelevant unless a similar future situation could
be averted.

However, the statement does not mention the possible future need for addi-
tional units at this plant. Assurances should be included in the environ-
mental statement that possible future construction requirements have been



11-6 11-7

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 Eor environmental damage would have been
tdnimised if 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 I, if permits can be obtained from the proper author-ities. As to additional units at the site, the applicant has not requested
a construction permit from the staff for any such units. Any construction
associated with additional units would have to comply with the Commission'8
regulations, 10 CPR Part 50.

11.2.2 Outdoor Recreation Pacilities

Comment: (Interior A-g )

The 1,132-acre tract of lend owned by the applicant is located in an areaof rapid residential and comercial 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
prime ocean beach> can provide.

The applicant currently allows recreation on its land at the project site
on an unregulated basis. It is indicated on page 4-1 that use oE thesite by the public for recreational purposes during construction and opera-tion of Unit 2 should not be significantly affected beyond that resulting
from the presence of Unit l. Item 6 given on page 4-6 states that, "the
applicant does not plan to restrict public access to areas between thc
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 zeasons.

Ve are pleased that the applicant has chosen not to restrict recreational
use of its property beyond that necessary; howcvcr, wc think that the
opportunity to improve the amount and quality of rcczeational use should
not be ignored. The applicant is a major utilitywith the ability to
obtain land and other resources through condemnation proceedings. There-
fore, it follows that thc use of these resources should also be in the
overall public interest.

Based on the present and future needs for recreational opportunities inthe project area> we suggest that the applicant develop a land use planfor those areas not directly needed in the production of electricalenergy which would include picnic tables, rest rooms, turnouts for parking,and other related facilities or preferably enter into a utility-publicpartnership for developing greater recreational use of utility landsand waters. Several possibilities which should be considered by the appli-cant and addressed in the final enviornmental statement follow.
1. An agreement with a local level of government whereby the applicantwould retain full rights of ownership but the governmental unit wouldprovide basic facilities aimed at improving access and recreation.TMs arrangement could be a plus for the applicant's public relationsprogram and would insulate the applicant from direct involvement inproviding recreation.

2. Ik>dest development> under agreement with a local level of governmentwith use controlled by special use permits.
3. A lease back arrangement with the applicant retaining full rights ofownership> but under which a local governmental unit would managethe area and assume responsibility for users.

C>x ent: (Interior A- 9)
Hutchinson Island is a nesting area for several species of sea turtles.Since development of the shoreline to the north and south of the St.Lucia site is rapidly occurring, the 2.25-mile shoreline under the appli-cant's control will probably become inczeasingly important as turtlenesting habitat during the near future. Under present Florida law, green,loggerhead> trunkback, leatherback> hawksbill, and ridley turtles andtheir nests and eggs are protected during the months of May-August in St.Lucie County. Therefore, reczeational plans should contain provisionsnecessary to adequately protect the turtle resource during the nestingseason.

Response:

These suggestions have been called to the attention of the applicant andthe St. Lucie County Administrator. The staff concludes these optionsshould be a matter of local choice. The applicant's present plan notto develop the site, but allow public access to the extent safety andsecurity permit, is a reasonable option with minimal environmental impact.This does not preclude later development of the site as suggested. TheEnvironmental Technical Specifications for the operating license will giveassurance that sea turtles will be adequately protected.
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11.3 Radiolo ical As acts

11.3.1 Radioactive Waste Treatment

Comment t (EPA A-17 )

The AEC staff has noted that potential steam releases to the environment

due to turbine trips and low-power physics testing have been analyzed.

c1ud d that such releases are negligible as compared to. the
ases for the

total calculated gaseous source-term. We request that the bases for e

I i d it 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 sampled and monitored, as sug-

gested by the Regulatory Guide 1.21.

Response:

The bases for our statement are given in draft Regulatory Guide I.BB

"Calculation of Releases of Radioactive Materials in Liquid and Gaseous

Effluents from Pressurized Watez Reactors>u pp. B98-BIOO> which is
given in the "Attachment to Concluding Statement of Position of the

Regulatory Staff, Public Rulemaking Nearing on Numerical Cuides for
Design Ob)ectives and Limiting Conditions for Operation to Meet. the

Criterion 'As Lo» As Practicable'or Radioactive Material in Light-
Watei Cooled Nuclear Power Reactors," February 20, 1974.

The applicant will be required to sample and monitor tuzbine building
floor drains in order to comply with Ceneral Design Criterion 64.

11.3. 2 Noble Gas Releases

Ccamtt ~ (Commerce A- 5)

The ma)or 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 I
month before release to the atmosphere. No specification is given as to

the perfod and frequency of release to the atmosphere. Wc can only assume

that the period is short (few hours) and the frequency on the order of

12 lme ear. This being the case, thc use of an annual average

dilution factor of 1.7 x 10 S sec m at a distance of 0.1 mile N.W. o-3 f
the plant (see page 5-15) is erroneous and the subsequent total-body dose

calculations aze meaningless.
4

The releases of noble gas from the applicant's decay tanks will be done
on essentially a random basis with respect to meteorological conditions.
Thus, over the life of the plant an annual average dilution factor will
sezve to determine the average dose to an individual. No doubt, at some
of the release periods. the dilution factor will be lower than average;
but on the other hand, these should be ameliorated by above average dilu-
tion factors during other periods of release.

11.3.3 Location of Cows

Comment (EPA A-14)

Our calculation for a milk ingestion dose to a six-month old child (con-
suming one liter of milk pez day produced by a cow at the nearest potential
pasture two miles west) is about 40 mremlyr for both units. To ensure that
the th'yroid dose due to milk consumption 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 part of their
operational environmental surveillance program. Doc>nmu>tation of this
coca>itment should be provided in the final statement.

Response:

We concur that a cow census will be included in the radiological moni-
toring program. This will be required 'in the development of the Environ-
mental Technical Specifications.

>> >.4 ~Milk > lj
Comment> (EPA A-14)

-The preoperational and operational environmental radiological surveillance
program includes a single monthly milk sample taken at a point 14 miles
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
SSW) or any dairy animals found closer to the plant.

Response:

The Environmental Technical Specifications will require that milk samples
be taken from dairy animals at varying distances from the plant, including
the nearest cow.
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11.3.5 rent Inconsistenc in Whole Bod 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 zesult in a vhole
body dose of about 5 area/yr...u and the breakdown of whole body doses in
Table 5.3 of the draft statement showing a total whole body dose of less
than 1 nrem/yr.

Response:

The stateaent on p. 3-30 should have read "...vhole body dose of less than
5 area/yr..." As the "as lov as practicable" guideline is 5 area/yr, the
staff vas able to conclude (in the last sentence of the paragraph) that
the gaseous vesta treataent systea is acceptable. The staff estimated
radiation doses froa gaseous effluent releases are given in Table 5.3.

il>6 I>>>i i i> i i i~i> i
Commentt (Commerce A- 6)

The radiological environmental program should include aquatic vegetation
among the samples to be analyzed for radioactivity (Table 6.1).

Response:

We concur that aquatic vegetation vill be included in thc radiological
sampling pzograa. This will be required in the development of tho
Environmental Technical Specifications.

11.3.7 Solid Waste Burial

Cocaent: (Interior A- 9)

The solid radioactive wastes that vould result from operation of Unit 2

have been estimated to include annually about 1,050 drums having a total
activity of approximately 6,000 cuzies. These wastes are described as

consisting of spent demineralizer resins, evaporator bottoa concentrates>
ventilation air filters, contaminated clothing and paper> and zdscellaneous
items such as tools and laboratory glassware. According to page 3-32, the
wastes would be shipped offsite to an unspecified licensed burial ground.
It is stated that "greater than 902 of the radioactivity associated with
the solid waste villbe long-lived fission and corrosion products> princi-
pally Cs-134, Cs-137, Co-60> and Pe-55." It would be advisable to identify

the planned burial site and to discuss Pederal and State licensing pro-
visions Eor the site in connection vith: (1) its hydrogeologic suit-
ability to isolate wastes of the St. Lucie Plant from the biosphere; (2)
surveillance snd monitoring of the site; and (3) any reaedial or regula-
tory actions that might be necessary during the period in which the wastes
vould be hazardous.

Response:

The concerns expressed with regard to hydrogeologic suitability> monitoring>
and compliance with appropriate regulations for the waste burial site vill
be addressed in the Environmental Impact Statement for the appropriate
burial site.

11.3.8 Plant Accidents

Commentt (Interior A-10)

Discussion of accident probabilities is purely qualitative (e.g» "so
saall that their environmental risk is extremely low'>)> but it is noted
that a quantitative assessment of risks is currently under study. We pre-
sume that the environmental cffccts of the most serious (Class (9) acci-
dents are being evaluated, despite their low probability, and believe that
thc results of the study, iE available, should be summarized in the final
environmental statement. The often repeated assurance that in AEC's
Judgment the environmental risk is extremely lov has not yet been sup-
ported by facts provided in an environmental statement for a nuclear
pover plant.. As the number of plants increases, the need for a quantita-
tive assessment of the environmental risk becomes proportionally greater.
The consequences oE an accident of this severity could have far reaching
effects on land and in the estuarine areas which could persist for
centuries.

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-Radiolo ical As cts

11.4.1 Thermal Plume Anal sis

Comment t (EPA A-16)

The Unit 1 and 2 discharge plumes vere evaluated indepen'dently Eor a zero
>abient current condition, using the Koh/Fan model to predict surface
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temperatures. Ve do not believe this model is applicable to the Unit 1
discharge because the discharge port is in only 9.14 m (30 ft) of water
and will rest in a sloping trcnch lined with concrete, sheet pilings and
rip-rap. The Roh/Pan model assumes an infinite body. of water available
for dilution, and the depth and proximity 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 physical/hydraulic
model study of the Unit 1 discharge by which, the draft statement indi-
cates, the Koh/Fan model predictions are validated. Ve would anticipate
that the Koh/Fan model, when applied to shallow discharges, would under-
estimate surface temperature while hydraulic models generally overestimate
surface temperature. Ve recommend that the hydraulic analysis be included
in the final statement so that an independent evaluation of the two models
can be made.

Ve 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 be mis-
leading where there are 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 from Unit 1 and 2 and the cooling water intake structure resulting
in recirculation.* These effects are complicated and cannot be analyaed
without a physical/hydraulic model.

Response:

The hydrothermal analysis performed Eor Unit 1 is presented in the Pinal
Environmental Statement Eor Unit. 1. These calculations were performed
with considerable conservatism and cress-checked by comparison with
physical hydraulic and other mathematical model results. These compari-
sons agree well and indicate conservatism at higher temperatures.

The near field analysis for the Unit 2 multiport diffuser was also per-
formed with considerable conservatism, e.g» ignoring cross-currents and
atmospheric cooling. Ihe staEE believes the estimates for plume extent-
and intensity are representative and sufficient for the assessment oE
environmental impact.

The applicant is currently sponsoring a comprehensive physical hydraulic
model study at the University oE Iowa. It is anticipated that the result
of these studies willprovide considerable data on plume behavior and
recirculation> but these results are not available at the time this
Rnvironnental Statement is being prepared Qhy 1974).

Because of the plume interaction produced by reversing tidal currents,variability of wind induced currents> and the proximity of the oceanoutfalls, it is highly probable that individual plumes willnot beseparately distinguishable.

11 4 2 Recirculation

Cocmentt (Commerce A- 5)

It is apparent that the area is lacking in oceanographic data or thewriters 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 asindicated in Chapter Five. The thermal plume may not perform as shown
and is drawn as far as we can tell on conjecture as opposed to data.

From the drawings in Chapter Three oE the intake and discharge structurestogether with the schematic plumes oE Chapter Five, we would guess the
discharged hot water will,be Elowing toward and covering the intake moreoften than-not. On the basis of past geological work in this general arcs,
we have found the coastal waters having a net and prevailing movement tothe south.

As both nuclear units will be using the same system 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 beconsidered, i.e» flip-flop and/or extended farther offshore.

Response:

Ihe thermal analysis conducted for this plant is described in Section
5.2.3> page 5-3. The actual thermal plume configuration in the far-fieldwill be highly variable because of several Eactors: plume interaction>
wave action, reversing longshore currents and wind-driven currents. As
a result, the thermal plumes do not lend themselves to exacting analyseswith available state-of-the-art plume models. However, conservative esti-
mates of the extent and intensity of the plumes have been made which are
adequate for the assessment of environmental impact.

It is anticipated that during maximum southerly currents the combined
plumes vill be swept over the ocean intakes. the heated water, however,is expected to be confined to thc upper layer of the water with a depthof influence less than 8 ft, whereas the top of the intake is at, an 8ft depth at lowest tide conditions. Periodic recirculation of heated
water fs estimated to be no more than 5X.
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Because the Unit 2 plume willnot significantly increase the thermal
efEect of the discharge from Unit I> and the themal effect of Unit 1
is 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 Mschar e on A uatic Biota

Commzntc (Commerce A-6 )

It appears as though the intake and discharge are placed so that
recirculation may occur. According to EPA (1973)U> "overall
biological damage is reduced if the intake-is the long leg and
the discharge the short leg of the cooling water system."

Cocment: (EPA A-16 )

Although (as we commented on the draft statezent for Unit No. 1)
the thermal discharge from this plant may not raise receiving water
temperatures sufficiently to.have any signiEicant direct effect on
aquatic biota, there may be some indirect effects. For example, it
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 sirable region of warzed water
between intake and discharge structures- or increase the area oE tho
thcmal plume appreciably. As a consequence, it has been noted that
increased nuzbers of various-species in the vicinity of a plant
generally increase the rate of entrainment in the cooling system
intake water. In spite of the fact that such observations 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.

Response:

Section 5.5.2.6 has been modified to incorporate these cozments.

11.4.4 I in ement and Entra t of A uatic Biota

Commentc (Commerce A- 6)

Any impinged organism willbe killed. The possibility of using ahorizontal traveling screen and a bypass into the emergency coolingwater canal should be considered and discussed.

Commzntz (Interior A- 9)-

The problem of Eish entrapment in the intake system is considered indetail on pages 3-9, 4-3, 4-4, 4-6, 5-24 and 5-25. The concensus isthat entrapment will be small due to the use of velocity caps. In allprobability, such will be the case, but due to the magnitude of possible
damage to fish from entrapment, we suggest that viable alternatives to
remove and return trapped fish to the ocean should be presented ifmonitoring indicates that unacceptable losses are occurring.
Comment> EPA A-17)

The BG'CA 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
degree of protection required to minimize significant adverse impactat this plant. In this regard, we are in concurrence with the AEClicensing condition that careful monitoring be conducted and remedialaction instituted, if necessary. In addition, we recommend that theapplicant fully evaluate the provision of escape mechanisms forviable organisms entrapped in the intake canal and on the intake
screens. The intake canal, as presently designed, precludes anyopportunity for escape and guarantees that entrapped organisms will
be killed during the periodic flushing of the intake conduit. with
high temperature recirculated water, which is required Eor anti-fouling. The extent to which the St. Lucie Plant cooling systemwill entrain aquatic organisms> the impact oE this entrainment. on
the biological system, and possible mitigating zeasures should be
discussed in detail in the final statement.

mental Impact Statezents —Power Plant Cooling Systeze, Engineering
Aspects. Environmental Protection Technology Series, EPA-660/2-73-016>
October 1973. EPA, Corvallis, Oregon 97330, page 15, criterion f l.

Response

While impingement is expected-to be of minor significance, the.
Applicant has agreed to investigate fish removal systems if entrap-
ment and impingement become significant probleze. Horizontal screens
and bypass systems as well as other methods to reduce entrapment and
impingezent should be included in such an evaluation.-
At this tire the Applicant does not plan themal defouling of theintake system. Organisms in the intake canal willnot be periodicallykilled by this procedure. If deEouling is required in the future, the
mental impact.
Applicant's plans will be reviewed by the AEC to assure mini 1 iu e n ma env ron-
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ll.4. > ~V1 1r

(Commerce A- 6 )

Higher velocities (1 fps) will increase the entrainment of fish eggs,

larvae, zooplankton, etc. According to EPA (1973)A> "the effectiveness

of offshore velocity caps is not universally accepted."

Response:

11.4.7 Honitorin of Pish Po ulations

Comment: (Commerce A-6 )

Ihe discussion of fish eggs and larvae in the area cannot be considered
adequate until the kinds of larvae and eggs are identified, and until it
is determined whether the waters off Hutchinson Island are important
spawning or nursery areas for any species of fish. Some fish may not be
of direct communical importance, but they may play an important role in
the food wub of commercially valuable species.

Planktonic organisms (phytoplankters, xooplankters, fish eggs, and

lazvae) are not capable of swimming against any significant current>

but move with i.t. Thus, the number of them passing through the

station cooling system is directly related to the volume of water

pumped, 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 volume of water utilized
would not change the numbers of plankters passed through the plant.
While the effectiveness of velocity caps may not be universally
accepted, they do have benefits in zeducing entrapment of fishes
in offshore intakes and are recozmended in the EPA document ref-
erenced by the reviewer.

11.4.6 Ph to lankton and Zoo lankton Po ulations

Cceamt t (Commerce A- 6 )

Reference is made to phytoplankton and zooplankton passing the plant.
We question whether these organisms are really passing the plant,
whether they are part of a relatively stable population.

Response:

Response:

The staff has recom"ended an increased level of effort in preoperational
monitoring of fish stocks, Section 6.1.2> and the Applicant has initiated
an increased frequency of sampling. Based on the available information,
the staff expects no measurable effect on the local ecosystem due to
passage of fish eggs and larvae through the station.

11.4.8 Alternatives to Chlorination of Condensers

Commentt (EPA A-17)

Chlorination of the condenser units will be conducted for approximately
15 minutes 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 recommend 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
monitoring pz'oduce evidence of harmful effects at the discharge).

Planktonic organisms drift with water currents which are discussed

in Section 2.5. The longshore currents are predominately southerly
at 0.6 ft per second, indicating a replacement of the water mass

subject to effects of the plant. Thus, planktonic organisms passing

the site are subject to continuous movement and replacement. The

populations of them subject to the plants influence are changing

in both location and time scales.

Response:

This comment has been incorporated in Section 5.5.2.4.

11.4.9 Sea Turtles and Construction Activities

Comment: (Commerce A- 6 )

mental Impact Statements —Power Plant Cooling Systems, Engineering
Aspects. Environmental Protection Technology Series, EPA-660/2-73&16>
October 1973. EPA, Corvallis, Oregon 97330, page 16, criterion 0 4.

It is stated that "Construction-activities on the beach and dune will
cause another period of disruption=to turtle nesting in the ares."
'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: 11.4.11 Noise Levels from Diesel Generators

Adjusting construction schedules to avoid turtle nesting activity,
which takes place during the surmer months, is not feasible due to
the length of time required for this construction activity (greater
than 6 months) and because winter is the period 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 Nestin Areas

Commentt (Interior A-9 )

According to page ii the planting of Australian pine was required as
a condirion to permits connected with Unit 1. The purpose in requiring
the plantings behind the dune line was to minimise 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
understanding 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.

Ne 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.

Comment: (EPA A-lg)

Although. the locality of the plant site is now sparsely populated>
a key point noted in the draft statement is future population growth>particularly with respect to tourism. Land areas adjacent to the
plant site are soned 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 period, future noise problems should be addressed in
the final draft of the referenced EIS. Particular attention should
be given to the planned permanent auxiliary power sources which will
consist of two 3500 kw diesel-powered generators. These units will
bc 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 L of 55 dBA (day-night sound level).an

Response:

The diesel-generator units willbe operated only if emergency-auxiliary
power is required and for periodic quality assurance testing. The staff
conc1udes the noise level from infrequent operation of these units will
be virtually undetectable at the plant boundary.

Response:

Australian pine, or other suitable plants, were required as a condition
for Unit 1. Page ii of this Environmental 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 is no evidence to suggest this Australian pine stand has impacted
turtle nesting in the immediate vicinity.

The suggestion that the Everglades National Park Superintendent be
consulted on selecting proper plantings for a light shield has been
passed on to the Applicant.
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Dose Mr. Mullom

Tho draft environmental Impact ctslement for St. Lucf~ Plant No. 2
FlorMs Power and Light Company, which aeeompaale4 your letter of

4'wAs t lu 191'l: ~ Lvvw l~ rivwvd ~ »4 tho foil»wing Comclsate h»C
offered for your consideration.

~ 'I el 0 rsho rs h As cts

It ls apparent the\ the arcs le lacking la oceanogrs phic 4sts or the writers
~ ro unawste of it as evidenced by the bibHogrs Thy. In any oveat, we do not
believe thoro are enough data presented to bo ao conelssivo as Indicated in
chapter five. Tho thermal plume msy aot per!orm se shown and ls drawn
ao far as wo css toll on con)occurs ae opposed to data.

From ths drawings la chapter three of the Intake and discharge etructores
logethor wRh the schematic plumes of chapter live, we wouM guess tho
discharged hot water willbe fiowing toward snd covering the Intake more
often than noL On the basis ol past geological wol'k la this general ares\ wo
have fouad tho coastal waters having a net aa4 prevailing movemeat to the
~ outh.

Tho major portion of tho rou\ino noble gso roiess ~ to the outclde atmosphere
comes from tho decay tasks (5400 cl out of a total of T44$ ). Thoro are three
~ uch taa'ks vrhsro gases aro contalsed for ~ petiod of about I moath before
roloaee to the atmosphere. No specificstloa ls given ~ s to \he period aod
frequency of toleas ~ to the a\mosphero. Wo esa only ~ slums that \ho period
ls shott (few hours) sn4 the frequency on tho order of II times por yesrw Thl~
bolag tho ese ~, ths uso of an saausl average dliutioo factor of 1.1 x 10 s soc m )
~\ a distance of 0.l mlle N.W. of the pisa\ (seo page S '1$) ls erroneous and
tho subsequent total body dose calculations aro mesaingles ~,

e to I sl ~ r4 I I hlo ~ lt hl

Tho area of tho fseillty site was described as»flat aa4 lo»" (section ). I) asd
that tho phat elis ws ~ tobe ralse4 to about Ig fest above mesh sea lovel
(Sectloa g.c) ~ Tho temporary duns (Sectloa ~ .0) willprovMO some protection
but this ls aot to bo considered adequate for protec\los against a lullbur Mcaae,
~ specially since tho anchorlsg root systems of local vegetation willbo removed.

ARhough tho lg feet height appears to bo reasonable security against storm
~urges based upoa avsilsbM data from psst stormss thoro hse boos no attempt
to evaluate potential storm surge for possible futuro stormsr Of cours ~,
~uthorftstlvo dots of tMs nature fs usually unavailable with»st tocoune to
~ n exteaslve Investigation, but the potential for uorm surge ls sufficiently
~ Igni/leant to war rant tho ex pens ~ of such an Investigation.

There ls also ~ realistic danger from erosion as ~ rosuR of hum!cane leduced
wave action. R le not unusual to hear report ~ of sand donee 10 to )0 foot
bfgh and with several hundred feet of lateral extent being complot ~ ly washed
~way under prolonged exposure to hurricane IO4uced wave ~ stion. This erosioa
problem ls dealt with fn tho p'laaolog of community protection against hurrtcsnos,
and It Is witMn thl~ context that wo mentloa the problem and refer Its solution
lo tho proper authority'.

Ia tbo pisnnlag of Vnit No. I, whkh lc sow under construction, wo made ~
~ lmllsr colnlllen on tho storm lurgo potential.

3lcl3+
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It wouM bo our recommendation that a study be made to determlae ~ torm surge

heights which wouM be 11'kely to occur la this area ao It ls cults vulaerablo to
hurricane activity. We also suggest that you cook expert advice conceraing thc

problem of site eroslos.

6Ro~cls )ms

Section 4.).l, lh ll On Land ~ - or ~ l ~ ih

It le ststo4 that »Construction activities on tho beach sad duos willcause

another period of disruptios to turtle ncstinc ln tho ares." Wo suggest tbst
construction schedules be adjusted, ifpossible, lo avoi4 inter/sting with
tutti~ mnvemeht ~ asd aeeting setivides in tho ~ rea,

Section $ .$ .1.1, Eh rs eht of h ~ th tk h ~ 'k ~ m

Higher velocities H fps) willlnemsse tho eht/sinmeht of fish eggs, brvse,
sooplsa'kton, etsr According to EPA (III)~, "tho effectlveaec ~ of offshore
velocity capo is not universally accepted.w

la sdditioa, lt appear ~ as though the inta'ko sn4 discharge ~ re placed so that
reclrculstloa msy occur. Accordiag to Eph (19))+, »overall blologicsl
4tmsg t re-.:tcn U tne isMko I~ tw loag Ieg asd tbe discharge the short
leg of the cooling wales system."

Section 5.5.1„ fm lh emeh Of r shtlml n lk hteko roche

they aro part of ~ cohtlvely stable populatloa.

Tho discus ~ loa ef fish eggs and ter»so ls the area casaot 'bo consM sled
~dequsto uatil the'kinds of Mrvae scd eggs aro ldeattfied, aod untfl it ls

, determined whether tho wstom off Hutchinsoa Island ~ ro Important spawning

or sure ~ ry areas for aay species o! fish. Some lish msy atc bo of direct
communical importance, bet they msy play aa important rois la the foal
wcb ol comlnsrcislly va'tusblo species.

section 5, hvlrohwl h st Meslulewleh\ shd Mohtto ~ m

'Iho radiological onvbohmehtsl program shouM tseiude aquatic vege\stlon among

the samples to be analyscd lor radioscllvity (table 4. I).

Thank ou for glvlnc us aa opportuatty to ptovlde these comments, w)dch we
1

hope willbed ~ s ~ lsteoce to yws. Wo woold appreciate rocelvlag ~ copy of tho

final ststemost.

Siseerely,

J..i'....r E. ~/«(I '-

SMaoy R. Caller
Deputy Asslstset Secretary for

Eavirohlvlshtsl Aflair~

Any Impinged orgsnillh will be'killed. The pos ~ Ibllityof using a horisoltal
traveling screen snd a bypas ~ into tho emergency cooling water csnsl thoeM
bo considered ahd discussed,

Section S. $ .2.), s ss o of Or shtlms hr h h lsht

Re/erence I~ made to phytopisniuon snd soopisnktos pss ~ Ign the plant. We

question whether these orgsoilme Sre molly passing tho pMat, or whether

}/ U.s. Enviroomentsl Protection Agelcy, MT). Revirwihg Environmental
Impact Smtcments Power pleat Cooling Systems, Engiseerihg Aspects.
Envlronmoathl Plotemlon Techaoloty Series, EPA 440/I 1) 014, october
191). EPA, Cocvsllis, Orcgoa 91))0, page 1$, eritetios I 4.

}! Ibid, page 15, 5 I.
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Mx. Daniel R. Tx>lier
Assistant zdxvctcc for fnvfmrsntal

pxojects
Zdxectxmto of Licensing
Ate>>I>f n>xxgy Ccxx>issfcn
Tsehfngtml D. c 20545

Dear Ik'. I>>lier>

50 549

i
LII

nuxk ycu for IC>ur letter o! Txbxuaxy 11 xazu>sting cc>sents m
v>s draft xhvfmx>snxaf zrpact statasnt for st. Lucia pf>nt> tx>ft

2> Dcdw>x Ihxgsr 50 259, fuses cn the review by appropriate
Tccgrsx egxncfee NTI rogicnal offices, We hwe 4etexsined that
the plant can Lo ccnstxucted and operated wie>sut >xx5>o I>U>ct an
ths c>s>fmsxnt

Spocfffcalfy, thcxo willbe no ~lo health I>pact due tn
xxdiaticn or radioactivity fmx t:s @bet cpexatim. n>s routine
dfsdsxges fxax e» plant willfall wfvdn II>dta pccscxl>44 by
the Atccfc R>cxgy Ccsnissicn'4 'Ix» as pxa~'riteria.
draft xepcct Inclu6ls 44tLstes 0! dcs44 resulting fma ~ varietyof accidents, renxfnx fxcn class 1 ~ class 4. Allo! the
oalculated 4>ses >cvdd be acceptable fxcn a pOlio health stswqeint>
particularly In vive> of Vx> pxchetdy Is> frcqua»y o! Cuxrt>>m 0!
such dcoes. Ths largest dace tn an Indfvfdxai at V» sita ~wculd bo 11 xdlllxe>s resulting fmx class 2 accid>nt I>solving a
xad >seto systax fafluxw ccnslsting o! V>s xaleaso cf the cxntents
0! ~ >Mate U>s stccoxs tank. Ti>a xaaltxnt dose to ths pcpslatfcn
wivdn ~ 50 xdx rNII>s o! Chs pia>t fxun txce eccfd>nt wcuM b
gww> xsx. n>s Iaxgcot pcpulaticn 4>se to vx>ca xasfdb>2 within ~
50N414 radius of t:s plant would be lgwx>n xvs xesuZTIng fxcs a largo
bxeac In the Tcirary coolest systcs Dxx v>o plant. Tho pxufectcd
4cee to xn individual at tha site bc>edaxy fma sxxx an Incl4>nt would
bo 0.022 NIIIIxsxs.

, lt is xx>t anticipates

of t~ Site Sutma>IV>ge are ~ ~t
m>txibutfcn to OINT> fluctuations fma~ 4
Selnanalt at the plant would have a very fcv xeIatlve Irpact.~x of this

~xcsptinv axa xslatei p»
fILlaid turtles> as >Nil 44 cger
xx>t directly related to Toalth ccnsfdsxatfcns. Cx>e xxhdsfcn>
is t.'st the applicant willdiscontinue u>e o! V>e pres>nt

Is CNCM>5>4 to e>s applicant' alta.Zine I! >x>2 >I>N> s~ a line

TT>nc ycu fcr bla ~ty to ascent cn this statcsNS,

Office of n!<mxsntal AffairsDirector

28ll
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United States Department of the Interior
OTTXCS OF TMS IKCSSTAky

WATMXNCTOY.The. XCT>0

1n reply refer tox
PEP Ek Te/214

APE 22 If!4

Dear Nx. lxullerx

Thank you!or your letter o! 1'ebruary 11, 1914, transslt.ing
the draft stateaent, dated rebruaxy 192 ~ ~ on envlronsental
consfderatfons fox St. Lucio Plant, Vnit 2, St. Lucia County,
Florida.

Our coxssnts are presented according to the forsat o! tne
~ tateaent ox according to subsects ~~l
The 1,122-acre tract o! land owne4 by the applicant ie
located in an axoa o! rapid residential and cossercfal develop-
sent. A ccncoaltant to that expansion will be fncreasfng
e" xrex >" """li"""TA"" e" eati"n c"""tT""Iefex> sx"ecisl'y
tha kinds o! beach watex re14ted opportunities which the 450
sexes o! unuse4 lan4 at the pro)act site, inolu4ing 2.24 silas
o! prise ocean beach> can provide.

The applicant currently allows recreatfon on its land at the
prefect site on en unregulated basis. 1t is indicated on
page 4 1 that use o! the site by the publfo !or recreatfonal
purposes duxing construction and operation of Unit 2 ehou14
not be significantly affected beyond that resulting !ron
the presence of Unit 1. ztas 4 given on page 4-4 states that,
"the asplicant does not plan to restrict public access to
areas between the plant and the ocean unless considerations
of public safety require exclusion. 1t I~ also indicated in
several othe> places in the etatesent that the applfcant
plans to allow tecreatfonal use o! Its lands to the extent
possfNO within certain Zfnfte necessary for health an4
~ arety reasons.

We ax ~ oleased that the applfcant has chosen not to restrict
recreational use o! fts property beyond that necessaryx
however, we think that>he oppoxtunity to iaprove the a>cunt

an4 aualitv o! recreational use shou14 not be fgnored. Tha
~pplfcant ls a safer utilitywith the aNlity to obtain land
and other resources through condesnation proceedings. There
fore it follows that the>as of these resources should also
be fn tha overall pulllc fntsxest.
Eased on the present and futux ~ needs fox recreatfonal
opportunities in the prefect area, ws suggest that tha appli-
cant develop a land use plan rox those areas not directly
needed in the production of electrical energy which would
include pfcnfo taNOO test roose, turnouts for parking, an4
othex relatedracflftIOO ox preferably ent«x fnto ~ utility.
publlo sartnsrshfp foI developing greatex recreational usa
o! utility lands and waters. Several possiNlitles whi«h
~hculd be considered by the applicant and a4dresse4 in the
final envfronaental statesent follow.
l. An axreesent with a local level o! Sovernaent whereby
th~ applicant would tetain full tights of ownership buC the
overnsental unit would provide basic facflftiee axsed at
proving access and recreation. This arrange>ant could be

a plus fox the applicant' publfo relations progras and would
insulate the app1lcant !ton direct involvesent In providing
reoreation.

2 ~ Nodest developsent> undec agreenent with ~ local level
o! Sovernsent yfth use controlled by speoial use persfts ~

A lease back arrangesent with tho applicant retainingfull rights o! Ownership> but under which a local govern
sental unit would Manage the area and assuae responsiNlity
for users.

Ceolo and Sefsaolc

The very bxis! description o! geology and seisaology on
page 2-14 fs inadequate ror an aesessaent of the geologio
~ nvironsant. The distrlbutfon and physical properties of
the saterlal ~ on which Unit 2 would be founded have not been
described, except for the stateaent that the Anastasia
forsation fs highly pexseable and the Nawthorne foxsatlon
is se>fpemeable. The plant wo>IId evidently be constructed on
a layer o! Ccnpacted artificial fillo! considerable thickness
having ~ surface elevation of about 14 feet above sea level„

n
1st'4 cle>a Us AN»ke For ov> 200>h ssxhAT



but no further fnfornatfon hae been provided on the cc>>position
or physical proyerties o! tho till, or whether the fnitfal I
~ urtace layer ot 4 to I teer ot peat «ae renewed pxior to
eaplacensnt o! tho fill.
The discussion ot selenology fe Ifnfted tw a descriytfon
ot the glnexal dfstrfbutfon o! hletox ical earthquakes in the
region. Intornstion on the intensities of these earthquakes
fs entirely lacking> except tox the qualitative staten«nt
that earthquakes ln Florida have 'been 'ot lov to soderate
intensity. No nention hss been sado of ground accelerations,
opexatfng-basis earthquake, ox desitn-base earthquake. sefsnxa
design parsneters to be used fn the desfgn of Unit 2 should
bo identified, the nethods ot thsfx derivation should be
discussed, an4 any environnental fnpacts related to geology
~nd selenology should be evaluated. The envfronnental state-
nent should also provide assurances that geology and sefsnology
ot the site ot St. Lucis Plant> Unit 2, have been taken into
account as prescribed fn AEC'4 Seisnla and Geologic Siting
Criteria tor Nuclear)aver Plants" (10 CFN 100, Appendfx A,II ~ 222, I ~ 2l, I lll~

044 Tux'ties

Nu»h(e>on Xet>ea X ~ »ee>X~~ so> VOX StVtrel Sylaiel af Cla
turtles. Since devolopnent of the shoxeline to th~ north and
~ouCh ot the St. Lucio sits i~ xayfdly occurringl the 2.25-nile
shoreline un4ex the applicant' oontrol vill pxobably becone
inoreasingly inpoxtant as turtle nesting habitat during the
neat future. Undex present Florida Lav, green, loggexhead,
trunkback> loathe>back> hawksbill, and ridley turtles and their,
nests and eggs are protected durfnc 02 ~ nonths ot May-August
in St. Lucis County. Theretore, rocreatfonal pie~a should
contain provisions necessary to a4squatoly protect the turtle
resource during the nesting lesion.
According to page ii the planting ot Australian pine vas
required as a condLtfon to yernite connsoted with Unit 1. The
puryose fn reauiring tho ylantfngs behin4 the 4une line vas
to nfnfnfxo dfsorientatLon ot turtle hate)lings toward lfghts
at the construction site. Australian yine grow veil fn sand.
vlth extensive root systexs and dense shade such that virtually
no niente csn craw under then. Ssssd on our understanding of
problens on the gulf Coast an4 experience fn the Everglades
National Park once established> these trees proliferate an4
~ro very dftttlcult to control. It these trees proliferate
to tho point that they encroach into the turtle nesting area,
ths dense !oat netvorks could prahfbft successtul nesting.

Wo suggest that the Natfonal Park Sar>foe's Superintendentot tho Everglades National Park vho has ha4 experience withthe Australian pine should be «onsulted along vith sporepriate State and othex'ederal agencies as to the advisabilityot i'se fox'he et4ted purpose>

~l

The problen ot tish entrapnent in the intake systen isconsider'ed fn d4tail on y4g4S I 9 > 4 I ~ 4 4 ~ ~ I ~ 5 ll andI 25 ~ The concensus fs that entrapnent vill be snail dueto the uss ot velocity caps. In 411 probability> such villbo the case, but due to ths nsgnitude of possible danage totish tron entre)sent, ve suggest that viable alternatives toxvnove and return trapped tish to the ocean should be presentedif nonitorfng indicates that unacceytable lasses aro occurring.
~ll ~

Tho solid.xadfoactfve vastos that vou14 result fran operatfonof Unit 2 have been estSnated to include annually about 1,0$ 0druxs having a total activity ot azproxlnatoly 5,000 curios.These vastes are described as «onsistlng ot spent denfneralfzerreefns> evaporator botton concentrates'entilation afrtilter'ontanfnated alothfns and papex, awx uiep elxae~twl ~Steal such as tools and laboratory glassware, According topage 3 32, the vastes would be sh(pye4 attain to an unsp«ci-tied licensed burial ground. It fs state4 that 'greaterthan 909 ot the ra4iosctivity assooiatld vith the solid wastevill bo long lived tissfon and corrosion yroducts, prfncip411yCs 13 > ~ Cs 132 ~ Co 50 ~ an4 Fe $ $.'l would bo advisableta fdentity the planned burial site and to CLscuss Federaland State lice~sing provisions tor tho site in connectionwith> (1) fts hydrogeologia suitability to isolate vastesof the St ~ Luofo Plant fron the biospherex (2) surveillance

hand

nonftoring ot the sitex an4 (I) any reaedlal or
regulate~'ctionsthat night be necessary during tho perio4 in vhfch th~vaetes vould be hasardous.

~IP I

It fs recognised on pace 4 1 that re oxcavatfan o! the beach~n4 dune ridge ~could have been ~ Ifnfnated lt the applicanthad installed a stub line tor Unit 2 thxough the dune at tbetine the Unit 1 line vas fnstalled ~ This past action fs nowirrelevant unless a sfnfisr futuro situation could be averte4.
'2
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coverer> the statexent does not nentxon the possible futuxv
need far additional units at this plant. Assurances should
be inalude4 fn the environnental statexant that yoseible
futuro construction requfrsnents have been toresesn and that
consideration has been given to acconylfshfng such vork fn
con)unotion with the presently proyoso4 work> yaxticularly
fn the case of excavation serosa the beach rxdgs or any
other vark involving exoeptionally tragllo onvtronuents ~

In at least foul ylaces fn tho dratt env ronnental statsnent
retorsnoe has been sade to the possibility ot Hutchinson
Island being cux in two fn the viofnity a! ihe St. Lucis
Nant during nafox sterne <p. Li, paragraph 5) p. » 1,
94ragrsPh Ix P I I ft44 2 ' P. I 13> 'Psr4grayh I). Although
thi ~ .potential halsrd vOuld evidently be contined largely to
the poxfod Cuxfng vhich the discharge line is befng installed,
and construction plans have besncutlfned to nfnfnile this
haxard concerns arise tron the tact that tho 1$ toot-high
dune ridge ls the prinary barrier against severe wave action
Curing a starts cutting the island in tvo and the tact that
~van after the period o! excavation this potentfal contLnues
to exist until dune stabflixlng plants have rsestablished
their roots. No fnforaatfon has been provided on the area
ot tho island,fn vhich the haxard of wave Cansge is greatest,
ox'hich. Lt inv, aarts of ths nucleal plant vould be threatens4
by such 4anage. The lack ot data on topography and lux face
drainage ot the ~ lte nakes lt 4(tficult or fnpossfble to
independently assess tho probable risks, although ft leans
probable that the greatest thrsatvould be fnuedfately north
ot tho discharge canal, near tho head ot Sig Mud Creek.

Concern ~ lso arises tron tho taot that Unit No. 1 is scheduledfox'nitiation ot coxs>ercia'1 operations nfd-19)5 whfle construo
tfon tox Unit No. 2 fs not scheduled to begin until laxly 197$ ~

This suggests that tho haxard nay exist Curing a yexfod when
the ylant will be in cox>sercial operation. Secsuse ot the
foregoing cfrcuustances ~ vo bslfove that the environnental
~ tateaent should provide the following additional types ot
fntox>satfonx <1) ~ dsscxiption of protective barriers fron
~rosfon by huxricane-driven vavee and tides, since hurricanes
have occurred in Florida about 1.5 tines annually tron 1005
to 1950$ (2) a descrfytlon ot ths relation between the 1$ -foot-
hfgh coastal dune ri4fo and tho 10 toot high artiticfalfillbeneath th« plant, to indicate vhether stabflilation o(

Mr. Daniel R. Muller
Assistant Director for

Envfxox>vantal Pxa)sate
Directorate o! Licensing
Atonic Energy Counfssfon
W4lhixlgton> D C 20515

~cretary of tho Interior

the latter naterial i'equire4 ox fs proposedx (I) an
~ stinato of the schedule for construction o! the n«v dls
charge line in relation to tho oyeratfon ot Unit 1$ <u) an
~ sssssxsnt of tho naxfnuu credfble danage that night result
fxon vavo erosion durfng the period ot construotion o! the
discharge line and before vegetation becane re established>
inoluding any yotsntfal danage to plant faaflitiosx (5) ade-
quate data on the topography and geology ot tho sfte to
suppoxt an independent assessnent ot the environnontal xlsks
and of the proposed nitlgative neasuree.

~PI I

Dfsoussion ot accfdent probabilities ie purely qualftative
(e.g., "lo snail that theft'nvfxonsenta1 risk is extrenely
lov,") but ft fe noted that ~ quantitative assessnent of x Saks
fe currently undex'tudy. We yreluao that the envfronaental
~ tfeats of the nost serious <class I) aoai4ents are being
evaluated, despite their lov yrobabllity, an4 believe that
tho results ot the stuCy, ff available, should be sunnarfxed
in the final envfronnental statenent. Tho often repeated
~ ssuxanco that fn AEc's Luccxent the onvfronnental risk fe
~ xtrsnely lcw hss not yet been supported by facts provided
ln an environnent41 statexent tox a nuoloax power plant. As6 6 ~ 'I » ~ ~ 4 4 4, ~ I ~ ~

asssssnent o! be environxantal re k becones proportionally
greater. The consequences ot an accfdsnt ot this severity
oou14 have tar reachfng ettects on land and fn the estuarine
areas which could persist tox centuries,
We boy~ these cornents vill bo helpful to you in the
preparation ot the final envfronnental statenent.
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UNITED STATES ENVIRONMENTALPROTECTION AGENCY
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60-88 j)
Nr. L. Nanning Nuntslng
Director of kogulaticn
CI,S, Atcoclc Energy Ccsmloolocc
Icaohington> D.C. 205C5

Dear Nr Icuntsing I

Tho Environt»Otal protection Agency has reviewed the
dratt envlxunnontal isyact states»at in conjunction with the
apyllcaticn of tlorida tcver and Light Ccopanv tor a con-

structionn

pernlt tcr tho proposed St. Lucio Plant Unit No.
2. Our detailed ccsuuents are onolosed.

Although ve anticipate that th'e thexnal discharges
tron the St. Lucia plant utilislng tho proyooe4 once-thxough
cooling system vills»et federally apprcve4 vater quality
0 m ta 0 1 ~ )TO 0
does not costly vlth Section 301 requirenents un4er the
?Oderal Mater tollutlon Control Act Auendnents ot 19)2
Itvtcl). According to current EtA proposed regulatlcno
for Section 301, sec>a tom of evaporative external
cooling...in ~ closed, recirculating coolinc system> is
requited. The discharge Demit to be issued by Etl
under the National Pollutant Discharge Elininaticn
Systen, Instituted by Section ~ 02 of the IWPCA, vill be
conditioned to retlect the Section 301 recuirenent. It
shou14 be noted, hca»ver, that Section 3151a) ot the
Act can provide an opportunity for Inodificaticn of the
requirenent lt tho applicant can deo»nstrate that less
stringent ettluont Iicaltations (i.~ ., in this case, tho
uso of tho once-through systen) will assux ~ adequate
protection an4 propagation ot aquatic blots.

According to our independent analysis, tho thyroid dose
frca radioiodine conouccptlon via the ccv»cllk-child yathvay,
based on the nearest yotential posture> exceeds tho design
bases objectives ot tho proposed Appendix I fog nrecc/yr) .
In a44ltlon to tho onvironoental suxvelllanco to be
required by the AEC, tha applicant shou14 develop a
progran to identity tho location ot milk cows ln the
plant> ~ vicinity ln order to assure that tho real doses
are nalntained vlthin applicablo regulatory llnits
throughout the litetine of the plant

In light of our reviev an4 ln accordance with EpA
procedures vo haw classified the project as EE
Ignvlrovmental gssexvations) an4 have rate4 tho draft
statanent Category 1 Ildequato Intoxuaticn) . It you
or yolcx'taft have any questions concerning ulcc'lasoificatlo>l
or cue»ants, ve villbo happy to discuss thea with you.

Sincerely yours>g~~
Sheldon Neyers
Director
Ottice ot P»)eral Activities

Enclosure

SSll
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ENVIRONMENTAL PROTECTZON AOENCT
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ENVIRONMENTAL IMPACT STATENEN1'OMMENTS

St. Lucio Plant, Unit No, 2

TASZE OF CONTENTS

FZTROOUCTZON AND CONCLUSIONS

The Envfronnontal Proteotfon Aqency has reviewed
tho dzatt onvironaontal fapact stat«serit for tho St.
tuoie Nant, Unit 2, prepared by tho U.S. Atonic Enerqy
Cosssisston and issued on February ll, 1970 'he
tollovtnq aro ouz as)or conclusfonsl

i. Kith tho exception ot qasoouo radioiodine
roloas ~ s ~ tho proposed Uasoous on4 lfqufd waste
treat«eat systoas aro expected to be capable ot
11aittnU radfonuclfdo releases and, theretore, the
relate4 ottsite desex~ to lovel~ within tho Uutdanco
ot the proposo4 Appendix I to 10 CFR Part 50,

INTRODU(TION AND CNICLU5IONS

RADZOLOOICAL ASPECTS
Radioaotive waste Troataont
Dose As ~ sssaon'Z
Transportation
Reactor Accidents

NON RADIOLOOICAL ASPECTS
Theraaf an4 Sfolo9tcal Et!ecto
Nonttozfng

ADDITIONALCOWCNTS

'PACES

2 ~ AocordfnU to our independent analysis, tho
thyroi4 dose troa radtoio4fne vfa the oov»tfk-child
pathway, baso4 on the nearest potential pasture, is
IO ar«s/yr. This exceeds the Uufdance ot ahe proposed
Appendix I as qivon in the conclu41nq stat«sent for tho
ROUutatory Docket Ra-SO. Thus the appltcant should
develop an onvfronaontal senftorfn9 proqraa (fnolu4inU
provfsfono to fdonttty the location ot aflk cove) in order
to assure that the real doses are aaintaino4 within the
provisions ot applicablo z'oqulatozy Zfafts and qutdos
thzou9hout tho Zftotfse ot the plant.

he antfofyate t.a tho theraaf dfCCh-Sc tron
the St. Kale Plant vill cospfy vfth Federally approvo4
~ tandazdo tor tho State ot Florfda Howwrs tho
plant vill bo required to ccapty vlth the yrovisions
ot Section 301 ot the Federal Mater 'PollutIon Control
Act hnondaents ot 1912 (PWPCA). Proposed quidottnes
tor this section, callinq to'Z closed-cyolo coolfnq,
wre publisho4 fn ths Federal R«(toter on NarCh C, 1990,
The applicant has rocou~rso, ewvor, under section
310(a) ot tho teCh ft he can dsaonstrato that Section
301 roqutroaents are unnecessarily strin9ent ln texas
ot enviromoontal protection.

I-13

ZOIOOZCAL ASPECTS

Radioactive waste Trsotccont

The proposed qasoous an4 liquid vesta troataont syst«asaro expecte4 to Ifaft radtonuclfde releases and tho resultant
o !sits doses to levels vtthfn those proposed in Appendix
Z to 10 CFR Part 50 'ith the exception ot tho potential
Coos to a child via the cov»tlk pathvay based on tho nearestpotential pasture. Ke stree vfth the applicant' decision
(ard cocaftnont) to route the otooa Uonorator btcvdemto a heat oxchanqor an4 ~ separate Csafnerattsoz treataent
systoa. This vill enable the releases trca tnt'athvayto bo consistent vfth the atatowt-tho-art capability.

Tho AEC statt has noted that potenttal steaa releasesto the envizomlont due to turbine trfps and lov-povor
phystcs testfnq have bosn analyzed. Zt vas concludedthat such releases aro ne91191ble a ~ coapared to thototal calculated Uasoous source-tora. Wo requestthat tho bases for ths analysis an4 its results bo
provided in the tinal stat«sent. Also, w request that,=. the tfnal statoaent, tho AEC clarity whether or not

.o turbine hutldinq drain releases are to be saaoled
and aonitorsds ~ s s'uqtostod by'he Roqulatory Oufd~
1 ~ 21 ~

Dose Assess»nt

Our calculation for a atlk fnqostfon dose to a sfx-Month
o14 chflC (consunfn9 ona lftor ot milk per day produced
by ~ cov at the nearest potential pasture tvo atlas vest)fs about ~ 0 area/yr for both units. To ensure that tho
thyroid dose duo to milk consuaptfon does not oxceo4 the
provisions ot tho proposed Appendix I to 10 CFR part
50, the applicant should develop a pro9raa to identify
the actual location ot aflk cove as part ot their
operational snvironnontal surveillance proqraa.
Doccxmntatfon ot this cosattaent should be provided tn
tho tfnal statonent.

The prooporattonal and operational enviromcental
radioloqtcal surveillance proqraa includes a sinqle
zenthty ailk saaple ta)on at a yofnt ld atlas vest ot
the plant.site. Me rocosclend that once thotacflfty be9(ns operation, aflk saaplss bo taken tzma
tho nearest tdontitfed ccv (T.s atlas Ssw) or any 4aizy
~ni"sic toun4 oloser to tho plant.

EPA expects that the results trca current an4
planned ]oint EPA-AEC and tndustzy~poratfve !fold
studies fn tha environs ot oporattn9 nuclear yowr tacllftiesvillUreatly increase knovledqe ot tho process an4
aochanisas involve4 fn the exposure ot aan to
radiation produced through the use ot nuclear poser. Me
believe that, overall, tho Cucmtative assusPtfons
utfliso4 to ostinato.various hunan doses are consozvatfve.
As nore tntozaatfon fs developed, the Models used to
estL»te hunan exposures vill be nodttfed to re!lect
the best 4ata and most roalfstio sttuations possible.
Eased on the results ot those cooperative studios, ft
fo possible that the soope and extent ot present
~nvtrorulental aonitorln9 pro9raas xay be relaxed.

Transooztat ton

EPA, fn fts earlier roviovs ot the envfromosntal
tapact ot transportatfon ot ra4foactfve aatorial, a0reod
vfth the AEC that aany aspects ot this yro0raa could host
be tzsated on a Uonorfc beefs. The Uenorfc approach
has reached the point vhore on February S, 19)3,
the AX published for cocxsont fn tho Federal a~a toter
~ rutonakfnq proposal concernfnq the Xn~v ronaontaa
Ettscts ot Transportation ot Fuel an4 Waste tron
Nuclear Powr Reactors.'PA coo«anted cm the proposed
zutakc"" b/ a fotter tc tho ~~, dn cd "zc" 22. 1973.
~nd bv an appearance at the publfc hearinq on April
2s 1933

Unttl such tfao as a Ueneric rule fs ostabtfshod. EPA
is continutnq to assess the adequacy ot the quantitative
~ stinatas ot onvironaontal radiation fapact resultfnq
tron transportation ot zadfoactive Materials pzovidod
in onvfroneontaf otatoaonts. The ostfaates provided
for thfs station aro deeae4 adequate baso4 on currently
avaflablo intozaatton.

Reactor Accidents

EPA has exaatned the AEC analysfs ot acoidonts and their
yotential risks which the AEC has developed fn the course
ot fts onqineozinV evaluation ot reactor safety fn the
dosi9n ot nuclear plants. Since these accident issues
aro cornea to all nuolear power phants ot ~ Utven type,
EPA concurs with tho AEC' approach to evaluate the
~nvironaontal risk for each accident olass on ~ Uonozlc



basis. The AEC has ln the past and st(11 continues
to Csvoto extensive efforts to assure safety through
lant design and accident analyses in the I)censing

he ad4itional step now being undertaken by the AEC

o a thozoug'h analysis on a Ooze quantitatzve basis
o< .Ee risc of potential accidents in all ranges. swo

cont<nut to caco~rage thi~ ~!fort ard urge the AEC

to ress forward to its tinely ccnpletfon and
&4cation. EPA believes this will result in a better

<atdtrstand(ng of the possible risks to the envfrcnsont.

Ne art plesst4 to nota in the draft states<tnt tho
1 f the Reactor Safety Study and the co<snit<<tnt

fo Jutly public presentation o! Its resul ts, If the
'<C'4 a~!forts indicate that unvarzanted risks are being

t th St. Lucio Nant, vo are confident that the
AIC vill azzuot aopropziats corrective action. Sfn y,~ ilarl ~

if EPA effozts re'lated to tho accident area uncover
anv envfzonntntai)y unacceptablo conditions related to
the za tty of tho St. lucio Plant, we villnake our
wives km~n.

NON ZAUIOLOOICALASPECtS

The<«41 and niol (cal Effects

The Environnental Protection Agency revievtd
the draft env(ronnental inpact statenent for St. Lucio<
Unit No. 1, issued Septonber I), 1972. Our co«cents on
that stattnent vere subnltted to the AEC on Novenber
17 ~ 1972 ~ an4 are included in the final envfronnental
statezent for that faoility, fssue4 fn June I973.

Our co<z<ents on the present draft stattnent reiterate EPA'
previous coznents on the draft o! St. Lucia Unit No. 1
vhich, in our opinion, aro peztfnent to sn evaluation
of the facility as a vhole.

Condenser cooling at tho St. Lucio 'Plant will be
acconpllshed using ~ once through systtn with an
Atlantio Ocean intake and discharge Canal systtn. Tha
intak ~ structures, shared by Unfts I and I, are located
NS ~ Sn (1200 ft.) offshore. Condenser cooling vater
discharge for Units 1 an4 2 flows IS)a (500 ft.)
through a burie4 pipeline to an open canal. pron aint zone 1224 (400 ft.) west of tho shoreline, Unit

discharge vattr is piped to a hfghwo)ocity )et ocean
discharge structure NSO (200 ft) freya the shorelfne

lint to ~ 40 port hffuser lfne extending fran
$ 36.4 to 053.4n (1760 to 2000 ft.) offshore. In our
opinion, this proposed condenser cooling vator systtn
should enable the St. Lucio Plant to operate in
coo)lienee vith Plorlda vator quality standards. Tho
State staadards require that thernal 4(schargts not
~dverselv affect beneficial vater uses or significantly
affect fish snd vlldlifo. Purthtr< it is stipulated
that nonltoring be conducted to assure that such conditions
are net.

In addition to cc«pliance vlth the<Oaf standards,
tha St. lucia facility will be required to cosply with
section 301 of tho ywpcA vhlch stipulates that cooling
systens of stean ~ loctrio plants Oust enploy the Seat
Practicable Control Technolo)y Currently Available'y
July I, 1977, and the 'East Available Technolo)y
Econonically Achievable by July I, 190). Propose4
guidelines for this section vere published in the
tedsral Register of Narch 4, 19N. They call for the
application of, '...evaporative external cooling to achieve
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~zstntially no discharge o! heat, exctpt frere the «old

acids

blovCoyn, in a closed, recirculating coolingsysten. Thus, the proposed effluent linitations dorx<t provide for once-through cooling systens such asat St. Luci ~ .

stet(on )16(a) o! the pup!A provides ~ neans forfurt'hor consideration of thezwal effluent 1(nftatfonsrequired under Section 301, if it can bo demonstrate4
by t'ho applicant that, for a specific plant, lessstringtnt zsqufrenents vill '...assure the pro(t)ection andpzopzgation o! a balanced, indigenous population of
~hell-fish, fish, and vildlife in and on tho body ofvatt. Into which the discharge is sade. If this canindeed be dtzonstzated for tho St. Luci~ Plant, theACninistzator nay then fopose an appropriate effluentILuftatfon which could allov the use o! the plannedonce through system

Prior to operation o! the St. Lucio plant, thoapplicant is required to obtain a discharge peznitundtz tht National Pollutant Discharge ElininationSysttn ()T)ES) < as instituted by Section 402 o! thetupcA. EPA will consider, in part, coop)lance withwater quality st4ndards, the requirtxente of Section)01 of ths Act, an4 the biological lnpacts of theproposed cooling syst«s< prior to issuance of this
ar nt Of that ~ awwre 444 the POSS(bieoutccct o! any Section )16( ~ ) proceedings vill deteznfnothe condit(ons imposed by the peznit.

Vnit 1 will operate vlth an NPVES pernft issued byEPA Region IV< Atlanta, Ctorgfa. In part, this peroft villlinlt tht surface vater ttnpezature rise to 0.03<C(1.5<P) outside a 162 hectare (400 acro) n(xing zone.It is anticipated that tho zzixing zone size restrictionvill haw to be axendtd to provide a larger af)owabfearea vhen both units 1 an4 2 aro operating, providedthis larger area is consistent vith envfronoentalprotection as identified in any 316(a) proceedings.Eovtver, the data presented in the draft statenent
~re not sufficient to enable a project(on o! tho totalarts which can be.exptcte4 to exceed 0.03<V (1.5<t)
above a>lent. In any event, inplenentation of the
AUC licensing condition to discharge cooling vater!ron both units through tht Unit 2 dlffustr, vhenoperations)< vill zequiro anendfng of the Uait I NPDESPtrn(t.

Tho Unit 1 an4 2 discharge pluoes wre evaluated
indeptndently for ~ zero azbftnt current condition,
using the Roh/tan wodei to predict surface tenpezaturts.
No do not belfeve this zedel fs applicablo to the Unit
1 discharge because the discharge port ia in only
9.14n (30 ft) of vater and vill rest in a sloping
trench lined vith concrete, sheet pilings and
zip-zap. Tho Noh/yan z<odol assunes an infinite body
of water available for dilution, an4 tho depth an4
proxlr<itv to the ocean floor of the Unit I dfscharge
port would not, in our opinfon, yie14 valid results
under this z<odol.

Reference is wade in the Envfronnental Report to
~ phvsical/hydraulic zedol stu4y of the Unit 1 discharge
by w(<fch, the draft stattoent indicates, the Eoh/yan
~<zdo) predictions are validated. Ne vould anticipate
that tho Eoh/tan z<odti, vhen spp)fed to shallov
discharges, would underestinate surface teoperaturo
while hydraulic nodsls generally overeat(nate surface
tenotratuze. Ne recess<end that tho hydraullo analysis
bo include4 in tho final statenent so that an
independent evaluation of the two soda)s can be wade.

No are not avert of the existence of any
cc«pzehensive analytical technique< other than ~
phvsical hvdraulio nodal, vhlch can predict the
behavior o! a nultiple port diffuser in a current
sltuatlon. No believe an analysis based on ~
conservative, no current, situation can bo z<fs-

leading vhere there aro tidal currents. Nile tidal
fluctuations provide dilution, they also sprea4 the
plune over 4 wider area. Tidal and vina induced
currents cou14 cause considerable interaction between
the discharges !ron Vnit I and 2 and tho cooling water
fntako structure resulting in reclrculatlon. These
~fftcts are cceplfcatod and cannot bo analyzed vithout
a physical/hydraulic nodal.

Although (as wt cot<tented on tho draft atatentnt
for Unit No. 1) tho thernal dfschargo fran this plant
nay not raise receiving vater tenperaturos sufficiently
to have any significant direct effect on aquatio biota,
there nay be acne indirect effects. Por exanpl ~ , it
has been observed th4t war<< discharge water c44 4ttraot
aquatic oroanisus. This attraction way be enhanced
should recirculation or any other tactor lea4 to the
buildup o! a sizable region of varned vater between
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intake an4 4iseha1'ge structures or in«ross ~ tho area of
the thermal plume appreciably. As ~ canseguoneo, it
has been nato4 that increased numbers at vaziaus
~ peaios in tho vicinity at ~ plant gonsrally lacrosse
tbo rata at entrafeeont in tho cooling systes intake
vater. Zn spite of the fact that such observations
have occurred primarily at plants laeato4 on froshvater
lakes ax rivers, it is passible that ~ stellar
situs lan aau14 develop, particularly during tho vinter
rantls« at plants (such as St, ~ Lucio) situato4 on salt
vater bodies.

Tho yvp«A rect«tres the applicatien at the host
availablo teehnolagy (for protoctiocl ot aguatlc blate)
ta cealing vstor Intake structures. The velocity cap,
~s prapase4 by the applicant, shau14 afford tho.degree
at protection rec(aired to minimize significant a4verse
impact at this plant. Zn this regard, vo are in
«ancuzreneo vith the AEC li«onsing condition that
«aroful monitoring bo eanduete4 and remedial action
instituted, if necessary. Zn ad4itian, w re«arse«ad I
that tho applicant folly evaluate the provision at
~ scspe mechanism for viable organisms entrapped in the
tntaxo canal and an tho intake sezeens. Tho intake
canal, as presently designed, procludes any opportunity
far ~ scsae and gwrantoes that entrapped argantsss vila
be killed during tho periodic flushing of tho inta'ko
eandult vith rlsgrl temperature recicvv1stvd ««1 ~ 1'

vhiah is reauired for antitauling. The extent ta vhich
th~ 5t. Lucis Plant cooling system will entrain agnatic
organism«i tho impact at this entrainment an the
bialeaical system, and passible mitigating measures
should bo discussed in detail in tho final statement.

Chlorination af ths condenser units vill be conducted
far approximately 15 minutes each day. This vill result
in the Cischargo of residual chlorine ta the ocean.
xo anticipate that limitations established in tho National
Pollutant Dis«barge Elimination System Pezstt villbo
~ufticient ta protect agnatic biota at tho 4iseharge.
Ecwevori the applicant's menitazing program should provide
ovid«neo of any significant impact. Xe reccssen4 anat
tho applicant take vhatewr steps azo necessary ta pozsit
incorporation in the plant 4«sign af an alternative
eonConsor antlfouling system (i.~ . mechanical cleaning)
should nanitaring preen«a evidence at harmful attests
at the discharge.

nitcrin
the monitoring stu4ies presentlv being carried aut

the applicant or roeaslonded by the Atc staff assure
at eontlnue4 attention vill be given ta potential

environmental impacts. )lo roguest that results at tho
menltazing program ta date be 1naluded in the final statement
an4 continuo ta bo sado availabl ~ ta 5'PA and other
interested parties as they aro dovolape4 ~ It nonitaringof tha intake canal reveals significant destxuctlarl af
~gwtia organisms during flushing operations, itls re«ac«tended that tho applicant provide sam ~ seaasof se(ning viable arganislo ter ronaVal pxiar toflushing.
AOOITI(xcAL «caCZXTS

murtng tho roviov, w nato4 in carta(n instances that
the draft statement dt4 nat present sufficient infazmatiento substantiate tho conclusions presented. lce recognisethat mush af this intarsatian is nat of major importancein ovsluattag ttw envfrannental impact at tho St. Lucis
Plant« Qlli't I, Tho «swlative offsets« howvsr« could
be ~ tgntttcant. It vault therefore, bo helpful in
determining the impact ef the pleat if tho fallcwingtnfarmatian wre inclu4od in the tinal otatesontc

l. The AEC should explain tho 41«crepancy botwen-
tho stat!' statement (p. 5-10) that «...the operationat Units 1 and I vill result in ~ whole badv doss ef
abo'ut 5 news/yr " lcl4 tho breakdevn of 1/hale b04y
Cases in Table S.S ef the dratt statement shaving atotal vhalo body Cosa at less than 1 srss/yr.

2. Tho AEC staff has estimated tho occupational Casato an«Its operating personnel to bo approximately «00ta 500 san ran/yr. Since trait 1 ls expected to aaInta ccssorcial operettas saon atter Pecesbor 10)5,
tho AEC ststt should also estimate an expsete4 doss
to ansite construction personnel. Tho AEC shouldidentify the 0«cupatianal radiation orna«ere categoryat unit 2 construction personnel sn4 atsa shauld
indicate to vhat degree tho applicant vill fnclude
such.personnel in its exposure monitoring program.

10

Although the locality of tho plant alto is nav
sparsely populated, a key point noted in tho 4raft
~ tatemont is futuro population grcwth, particularly
vith "aspect ta tourism. Zend areas adjacent ta the
plant site aro zoned R-( (residential, motel, hatol)
and Covelopnent plans have already been subnitted
far tw high rise matelot , ~ trailer park/campground
lsd Canton(nba type struaturos noar« the plant.
Since signiticant changes in population distribution
can occur Curing tho censtruatian period, future
aine prebless should be addressed in tha final

C af. o'he refer«seed EIS. Paztieular attention
should bo given to tho planned permanent auxiliazy

~r souraes vhieh villconsist of tva 1500 )w
esel-pcwere4 generators. These units villbe use4

Curing shumtavn testing procedures and for auxiliary
A.C. Pcwor. Eaise control measures should bo taken
vith respect ta potential lan4 uso of adjacent azeas
ta insure property boundary line noise levels af
loss «han an Ldn of SS CSA (day-night sound level).
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Nr. Daalol 2. IC>Lier 2

~bw14 ba aot04 thee tba veoful Lifo at tbe Sc" leclo Olit No. 2
lo elpocco4 ce ha $0 peace or nore. Durtas that yorle4, che vela
villOA0 ~ otgatfieaat coetributioa to tbe telleitllty ae4 sdetwcy
of olectrio yowr eupply la tbe Appltcooc' eecvtco eros.

IN. Deafol 2. Ie>IIer,
Alltltaec Oitlcter for

Sevlroeneatal Trojlet~
Directorate o! Slcesetss
Otfice et Slgviatlos
0 2 Scenic Ssergy Cowteotoa
Nalbtngtoo, D. C. 20)L)

Diet Ih' Iclllerl

lbie fl is reopweo cD 71ur Llccor 44t14 yebcuoly ll~ I'9)A>
recwltisg coalesce oa cho AtC Dretc savironwatal scaceneat
related t4 tho prop4014 tllulscl ot ~ 44olcruetiea pltult to tbo
TlorMa tover as4 Iitbt Coepaay (Apylteaat) fer tbe cooocrvcCios of
cbe st. Lucio pleat ollc Ne. I (Doeboc No. )0-$1$ ). Ibe yropole4
~ jdwotevacc vale vou14 be locato4 ea Nutcbiaeos Ielan4 oa tha east
colic ot Tiorlda ls St. 1>Nta couaty as4 vov14 chere tho ense olio
on vbieh Dele No. I te cvrrently wur coucruectoa eo4 «Lich te
lA44vlo4 Cor ceewrelal wrvtco ia Deeeubot Lt)5 Oait No 2 to
~A040104 Cor coenoreial oorvica la Doses'Cor 19)9.

i!Nll ccenooce b7 tIN 744orol yowt coenillioa ~ suro40 OC
pewr Otlff 4rl W4 is CesplfloC4 vlth tbl N4tieoll SlvlroNNstal
701ic7 44c of 1949 404 t!N Assuoc I~ I'97$ ~ CvM4ll014 Df th4 Council
ocl Neutroweswl 0441lc7> 404 oro 4irecco4 w tbe sold cer clN
COP4Clt7 royrw44te4 by cbe Sc ~ lucio pleat Nett No. 2 ~ aa4 to rolet04
INIh pwet evpply sectoro.

10 proper'tsg thew ceNN&to ~ tIN Surloa ef Towr otaff 240
~osll40ro4 tho AsC Dwft Ssvlronwatel Scecewat; tbe Apyllcaac'
Ssuttolnnawi Slporc wd Awnhusto tbltotoi tolac14 toportl Iw44
la wc4C40c4 vith tIN Co>NL ~ lion ~ Sc4twaaC ef 24ILALLtcywd
Adetuuy of Slectrl4 flrviw (lucbet ND, 2 $42)i 404 tho oclff ~
awlylll 4C CINle 4oclalac ~ togetlnr vith roMc04 14tern4t'Les fees
otbet TPC repocte. Ibo lief! Soalrally hollo itl Ouelwtloa of tba
0004 fot ~ elect!is bulb yowr fecllicy vyos loag cern eowMerecioao
u wll u vpoa cbe loa4 ovppiy ~ Ltwttos for tho pleb loe4 porie4
LNNdtetoly Collovisg the auatllhtM\y of tho aov facility. IC

fbe Appllcaoc io a nosher of',Ao Tlorl4a 0Arettoo of the SovA
~aecora tloetrle gellabillty Covoell (ttgc) vhteb coor4lslwo cba
ylassisg of'tbo WAorel twlh yovor factlitioo. Ibl Applicaat lo
tatotcooseoted viAother uclllty eyetono locaco4 la pealaoular Tlorl4ei
bowvet, ao Cornel year yool oxieta. A glow aC olootrio oyltow>
tselutiss tba Ayyllcaat, cotue4 tha Tlort4a sloctrla powr oNr4isetlag
croup> ~ ffocclw OctAer l. It)f, «ca uevre as a4cwco a04 wllAle
~ leccria yowr euyyly ls TlorMe at tho Lower yol~ IMo coot coeellt\aC
vlcb ecoaonle faetoro lsd oavlronalscel ~ cw4rde eetabMlbld (0 tha
tubllo lateroec>«Aeciw coor4iwctoa oc ylaaalsg, eeaocruccioa, a04
vttMeetias et soooretion aa4 craaosiootoa Caelllcteo is Tlori4e veo
laclu44 40 ~ weal of lccaiails tbl Ajocclwl 4f chil coordilNciag
grovp I

SIN ~ lffoteac4 la c4ylblllt7 of tbo wtr~ w Aova fa t4M4 0,'2
~04 taMe 0.4 of che Draft Sselroanwcal Scatoneat (S)0 wrew S)$
~egevette), t~ trivial aed heo so algaltieut ~ !feet uyoa tbe coaelw
~ lose reached.

IIN b'iltotlcol anau41 pelh ('iator) lelde 44 tbl AypILC44C ~

~yecos reflect as awreto eaawl reto of load slouch ot Il.g percent>
vhlA vao yrojocte4 cor tbo lty)19S2 ylrio4. Ibo pro Jolted loe4
Cor tbe StgC area ae ~ vbolo bare bees reyorc04 at as eosual reel of
scwth of 9.0 perceat. Doth tbo eocwel grovth rate of loa4 os tho
AyyUcaat' ayeton ast that af Ao SSLC area ae a uboI ~ ere greecer
AW tiN 7 ~ 2 yltCeat Metorl4 eseWI Iud Srwch C4r tba Cwctguwe
Dotted Sclcw lbio w7 IN dw ia porc to Al ~ cold7 srovlh of ec4aooil
activity ia cbl ~ area. Although tbe viator plato at tho Tlarl4a lyetese
ate oltghcly swator theo cbo yreco4iag eweor plebe, the owlet poA
Loa41 are sosualiy of longer 4utatioa thos vlatot peA loe4 ~ ~ NI4
loth prelOOt pleasing aa4 4Wrettng pro'alone.

TIOrlda eyetenl Vle ~ rellAllltyylaaalag CrltetlOa tact AO
loll of loa4 preINbtluy vill set exceo4 ooe 4ey ls toa yure. Nosy
O. S. eyetnw repen C we of Ao esw eruorios vicb cho teeecM
woult thee tbo nlgaitude ef roeocvo nerttsl fell vitbta ~ reste ef
I) to 2) plrceac of annual yeah Los4, IIN purew ot Towr otal! rocog
steel that tbe plain>vier natura of the oorvtco area eC tho Tloride
~yotono !crore tho coslMlrltion of cho upper reste for ylasne4 rollrW
wrsiIN> prlultlly dw co tbo alod for ~ higbot degree of eolf reltaaco
vboro oupyott Cron eurroun4ing eyotouo lo ltntto4.

Nnnp~

A-19

Nr. Dlaiel N. Ie>lier 5

tbe Delft Ssvtroonostal Statowat wplrco ~ 1920 owner roeerw
~ergia of 2,)91 netavecco, er M.2 WrceaC at Aypltceat' poA lol4
vita tbe lob)lee wit availlbl~ 1 wd l,)il nlgo«att ~ , or ll~ $ porcoat.
tc lc le int lvsMAI ~ . Ibo 1920 ewwr rolorw nlrgia for the
Tleti4a eyotene lo royorco4 co 'bl 5 ~ $05 nlglwtce, ar 20.4 yorcoat
ac tho yeA loe4 vien sc. Lucio Data No. 2 ia olrvico: 414 a>a)0 nice
wwo, er Iy.'I percoac> lf tbe usit lo sot Oueileblo.

fba svroau of to«et aceff cowiudoe thee Ae ahlhloael capactcy
~culeeloat co Aac roproleate4 by tho Sc ~ lvclo chit No. 2 le 4oeireblo
co provt40 Cot Ao yrojoct04 Ios4 SrovA of tha effow04 eyocoeo wd
to prout44 reeorvo elpecity viAvhtch to viAlcaa4 sorseuy awwacored
~wctsgewtee ~ tlwo affor4ios ~ roeloalMe lowl of rolllMlltye!
service co their cwtowre.

Very truly yowl>~vg~
inlet> Dlrow Of Towr+
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Nerch 2$ 1 1914

Hr. Daniel a. Muller
Auiotaat Director for Savlroenaanl

yre)ecto
Dfreccoraie oC Ltceaoles
V. 5 ~ Atosle gaergy Coaaieoloa
VaAlngioa, D.C, 20)45

''C'Cg;

'";>>>I

lear Itr. Mullets

Iuaccloaiag as ihe otaco plaoalos aa4 40wloyseac clearlaghouIO

coatosplIt04 ta D. S. Office of Naaetesesc ao4 gv>set Circular IOS ~

w baw revlew4 the follovlag ital> esvltoaueatal lspact eiateaeac>

O. S. Aioslo saIrgy CoaalIIloa St. Lwle plane Vast No.~ 2

ylotl4a pover aei Light Coapaoy, Dochet No. 50-1$9. SAI

No. 74%14$ $ .

Durtag our revise w refort14 the eavlroneeatal lapICC Otatouesc

C4 IAo 1 llovisg aseaclee which ve tdoatlcle4 ao lateteace4> Defarc
I >001 Of tbo

~Ea t 41 Agtlcult'ete aad Coaou>ut SICTlcoI> \OIC4 0 Trw

ls'>ocul leproTIaeaC Trees fend> Cuf4>COEOC of Coesesl 7t Affalrel DH

parcaesc of Cossorce> Case aa4 1>eA VatIt 1IIh Coaeiooloas Dvpartseac

aa4 lebAllliatlvo farvlceo> Deyattaeat of Natural geeoetcul

Deparcsnt ef polls>los cooiroll public 54rvlce cecal I DEp~Iles Ic cue>>C

4 ~ '> ~f SC DITII'I>ELOf AtChlTEO ~ SIICOry 444 NECOC40 NV>4$1ao'ats DH

DE>twas of TrasepIrtailn> asl Cha min~ac " Alii~I 1st orsatloa Ceatot

Ag I ~ veto rotuean4 to rerfeV tbo ocateaeai ao4 coesesc ea poII ~

~ Cfocce that scttoao coateapla>44 cosl4 have oa~ac ~ v sactoro of tholt cea

CO>a. L>ttera Of coeanst Oa Cho InieseaC Ira enClo104 ftos cbo

1 A I livre aa4 Ccaou>ar Services Dlvleloa of 1ereItryl

DeparcsELLc IC Conau>L>ty Affalre> D>pa>isaac of Colueetc11 ~

yreA water ylob Co>sleeloo> Seyattseat of Naturel $11outce ~ I DEpart-

~1st ol polloiloa Coacroll public Service Con>ioeloos aod Depatcoeat

at ttaaopOrtatioa. No further reepoea«0 wra reCoived.

4aaco viA che Couoctl oa tsvt>Oaseatal >b>aslty sul4ellaeo

c4ncoralagat4teae'ato oa pte>0044 f041>41 acclNNla 4ccot44aca ~ffoccls cbs nvtroa-

~eat, u ictus>ed hy tbe Natioaal n>vsruouacai policy Act oc 1949,

Hr, Daolel g. Mullet
page Ivo
March 2$ » 1914

IIN/Vip
N>clooureo

Hr, J>ka SEtbea
Nr thac leo glair
Nr, T, Nasty $>via
Nr. O. S. Nell«r
Mr, Joel Mope>berg
Nr, Villiaa pattlatt4S
Xr John Lie la
Nr. Naslltoa Ores
Nr N Cbarlee 5hePh>r4
Mr. Narsoa Shields
Nr. Doa Splcer
Nr N. 'S. VIllace
Nr. $4bett Vllllus

$ . $ . Harooe, Chief
DutIIL> of 1>>tertovetnoo $414tlo>LI

V. 5. Office ef Mea>geueac aa4 Dudtoc Clrculat AW)E Ala leccor, vlA
~ Ctachsoaio, abou14 'be opfoaded to tho flulnvlrnnotal lsfeCt otate

~1st oa Ato pre)ICC. CoeneaC ~ retar4iag Ale aCeteseat aai pro)OCt

contained berota or accacb14 hereco Aould bo 44lru014 fs cbo otatoseac.

Vo totwet Aac 7ou Corn>4 '00 uploo of t>N fs>NI nvltenncal
fspoct ~ coteuIt prepared n cble ft4)ecc ~

"73< a-2i

Earl SL f ~ >111

V ffMVV~ 'll V

TO>

$0$ )CCT>

Syntr or F>oMn>*

gFPGFf))TS)l'k Qf AI)mt))t5)F)if)f)))
Division of Scarc Planning
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TAILA>tneenn
»>I

CII~ > ~ ».IIII
Nr. John sotlcc> Director
Ocfartncnt of >sriculturo I

Con>NL>r scrv lect
Co)lies sutdl>n9
tel 1abassto, F>orIda 52)ol
hureeu el Ioce>govcrNLIa>11 Aelecloaa

SAI>~V»~

METE>E On AE

H, >ELVE4,
ILL I V V LV ILL

»»E1LrEFT

DOS Dais>~~~ ~

~. Chsrlcs 149>n ACTI~ EEEEEE ~ 111 ~ EHE ~ 11411 ~

~ 114E ~ I~ 14 ~ EHI~ EEH11111111HEEEEHHI ~ 11H1H

TO> hvreeu ef lncergovereSIaCal leis>lese
stet ~ c>

ITCtl> wno.~...
$0$ >CCT> Dtls $0 Ev In4 COWES> ~

'No ConeE ac 0

Cj Coe>vete Anac>,ei,
("- .T)i Iid Iru'ff ff)

DE> ~ >P(i>>L>1-

11 lev Ond co>SIsc co ua oa ibo above 4>afc eav>rosnesiel

Iupacc ~ C ~ CISEEC, Copy utach14. Is rIvleving Ao Inieae, 7~I~ I >11 EV ac ov e'hou14

COsesier pO>elhle ~ >facie Chat attloss coateaplat04 coe>4 bere On Sa>Cera

of ceecern co your aicscy.

R yov feel ch>t a cenfereace 10 nooded for dl>cvIIies of Ao

conf llcte or lf yea bare qwsttoao coats>sins
pro)occ ot CIIolvcsoo of co>>flic ~ L

cbo Icate>ust, ple114 call Nt. $1>v ~ >hltfle14 ~ t ~

C>NCh 'A' I'>ECII>late brn 411ov It>1>h 44T Cnaell>a Ee yv>T OCEE>7

ecatloaory aai retvra ce Ica er talefh044 "ao advoree cov>cate" by Ao

~bwo iuo 41>0 ~

0 be da> w lst144 to cow>set ~ll tevlev cv>seats tecIlvod I

~vl 41TO>11 ~ ~ c ~ i~ poeltlol> os CIN fro)ecc la boih celop iuN~ I c I h an4 vrltcIa

c4r>IIIN>414cI 110114 teter co ch4 Ibow L>1 svabot

'ppy)i~r~g
l

Chl sf Nsncol-$ 01 tl

'.SO

ENI ll. 5>»ac>
~ ff 4 '1 Vff>VL

20>

STATM or Psontns ~

UFynrfu)r))f nf AhS)j))tafrnttnn
Division of Scare Planging

125 SOVCH SCOHOVCH

TALLAIIAeenn
» IN

t>>1> L>I >Ln 'tf.if1 "'.Ttnllln>.>
Mr. Cd Trosbetta, see. i

CLIAAC) ILE lLAI'LL

Drflrtson'I of Cn>nu>>lt7 Aff41rg Datg> FESS S E)74

Howard gus I dc nT

Tall>h>I>COL Florida 22)02
Sf4

ARn: Mr f>LIr>IS shoehIrd
Ov>EIV OC >1>1>IEW>n>ea>1> $41 ~ Close

541 >~>t-~
710414 WTIIV1st CIISIEt Co w Oa C>N AOTO 4nfC Iavl>NTNanl

lefact etOteseat, cefy auached. Ia rovlevlsg Ae eteteaeac, yov Aovli
cosa>iet 111 ~ >bio ~ ffIcc~ th>c Iccfna coaiespla>14 CN>14 INva ea ructeu
of coocera tO your ~ loses.

11 you feel thet ~ cosferosce I~ S104ed Cer 411cvIIlea of tIN
pte)ecc et reaolscfea'of cost ltcte, or if yw have uwetless coaceraieg
Ao Iiateuoe>E ~ 11114 ~ ILI '.Ir. Eetuo Vbftfs~ Id.et f904) 4$ $-1401. pleaI
CINCh tbe Iyftoptiai~ bos belov> 4AECh esf Ceneate ea 7e>>t OS1417 ~
4>E ~ ~ EEE 7 sad rtnr to I VL ivbv>>LTH ao aeveree'conoato hy CIN
Aors 4ee date.

Os tact dace, w latea4 to coseldet all tevlw concurs received
~II dovolop ~ ~ >4>0 poo>Clos Oa t>N ft4)ECC Ia bot>L >111fho>N INI Vrl>CES
cor>EI>oadeue yleeee refer te tbo Hove 5AI swbet.

Chlet
'e>eauof IE>ergewr aolatl444

Esc141vre cc> Mrg, Chr'lstlao SIITC7
~ I ~ I~ I~ 11111 ~ 111 ~ 11111e1111111111111 ~ I~ 11111111111111111 EEi4$EHEFI 1114

TO> guroau ef Ist«rtove>Wet II golacloaa

yt>ÃI>

svg)ccT> Dns ae I aad c>wwsto I
No Ccaa>aia

Cosoeaio Attach
SOTIIVf >Ls Age>LC7 > , gc/
Slteacvre > 7 7 00ce>
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Dlvttlonof'tate l<fannlng

>IIII I K«I//tet.<I
C III> ~ II~ I~ II IIVI I VWI II I

NT. Joe Carry
Dcplrtslat Of CIKKTCO tutrI~SL) I~>'ollIsa Sslldlag
Tallal»<tee. FIollda 32304 RCX DattI~i~i~4
hello 4l I~ C ~ <5001<Is@Ill ~ I ftllal444SAII~~E I

T)9 50UIK sacscvtx SKHA Otc AIL,

TALLAIIASet t1<<5 M. 5<I<A<I
v e wwe v IV»

TO<

TRON>

tile<~ <III<v ao4 celesta ce II oa tbe ebow 4<etc elef<olaeatlltaplct stlatatlt ~ clpp elle<bed. Ia Tlttevtlt cbl ~ It<sate< ~ yov abotldcoal<dec puli>le ~ III<I~ thar Icefall clltttpM<e4 cltl4 bate oa slue< ~~I coact<a cl 70ec lt~ I»7

lf pol feei tblc ~ coatetesce tl setded toc dtlcallloa ot abe~<IJHC or Tlleltatoa ot celtltcal, or ff rev bare clat<foll elect<statabe I<I<as<at, ~IIIIIcall xt. Setto VMIIIIMbt (tcl) LM-ILOI. tlealo
~ HI!eat<7 444 <tilts Cl ICI 4t Cele<bole H ldll<le CHTKI<4" i tie~bKI4 dtl dltl~ 7

Oa ablt litt/ W f4<lot Co Col»MIC lllItttlvCease<I tlCtttl4~ 44 dotlltp ~ oNto pell<tel ea tie p<o)ecc 14 lech ctlepblu 1st »<lacesCOT<IIPHCHCI pleur alter tO abe ebew 5AI awbe<.

FLORIDA GAME AND FRESH iVATER FISH COMMISSION
C l,KKl<ll,A,IVI«K ~wtlc Iweww TALL/AIILILA«C

TKK
0 4 K/10th /A

0a»a C. ~ AT<.VC0KAV
K4 VALLACC,AWWoww

~AH 0 IITANT
KlKI«I
TI«WK«/W

dlu»CT cl II<II
~ Intl

W 0<AH~II~ ~ ..„-

Mgt fd f)ICNlreb 13< 1974
a<<CateW as.

Rr, t, X, Nltoelp
Cbftf
re<lee Ot Iaaerttw<<teeaal

Reit<i<el
Depl<tctlt ot Adsiafettaafoa
Tlllabaeleo, tloal44

Ro< SAI tlCM)t, 0<etc Tntltoveaall
5teac<eaa ~ st lect ~ tewc pleat/ catt xl
sc. twit cewap, tla. Ptwr ast Mcba co.

Deer >x, Neroae7<

Iba'rotftetetsall slccfoa et tbo Tlottda cue ead Troth vlter tllbCl<tlllltulOAI TITIK»e alt lll't ~ TIT~ KA«4 ~ Ttl* Il I ' c ~w blw ao oblec<ioaa to tbt coalt<tccllo ol'la Iecfo pleat cele xe 2
.p<ott414 tbe 4<sltcllt aoaplfel vfab abe ltfptllateol ot tbe Tatted statll
Atonic tat<It Cvt<lettta II ottlfald oa «cae 0 ef tbfl lteae/eoa. IieetCtallttlu ~ IHC 'L'5th till~ IICCflft4 tlt COIICtaCtlla 0f Vela Xl I ebufdafafaflo tbo a4tttle owltonslstal tetacte of tbte tattlttp ae4 provide
ah< bill~ tlt lullueat 01 tbl IIOICC etaetaetac Ct Celwttfef poWCtpltltIll~

lt otr eiffel cea bl ot it<tier aliiltaace, pltuo coatlca al ~

CMII
I»<III Of ital<Seve<II»4 I 7»IIIIIII

ra<lett<I
~IHIHllllll14111lttttlll~ ltltuttH1111~lllttl~ll~ 11111111111lulult ~ 11111 ~

20< bttou et laat<tltltsalaael Rlletfoal
tat<I< FL ~c,pl. air

SUSIICTI DSI5 Ritter ~ seta< ~

(kC Clueoal
0 coute<a AI<eCbed

Ottlt)1<4

Tetp trtlr Total,~~/
DITICIIC

4T<evllc
Sltall ~ <

Tlcle< Bullnels Dev,

Decl<1 Narch Tl

Fforifia fj';», Department of Transportation
«AwtwKOI~ AKTAKKIvevw«w acute

~ '/IIKLII//I

Narch 19, 19)l
IL OALJCT

Narch 21 ~ I')Tl OACIO K LITAV

STATE,OIT FLORIDA
DEPARTMENT'F POLLUTIFIM.«NVROL.15ll IXICUtlvlcasttr C<CCIL SA57

MONTCO>AICY CUILDIKC. TOIIANA55I4 <LUCIDA )I)01

Nz Edgar E Naronoy IChief, Buro4u of Inter"
governsental Rolaafons

Dfvisfon of State Planning
repartsont of Adsfnfsaraafon
SSO Apalachoo Parkvay
Tallahassee, tlorlda 32)gl
Deaa'r Narcnay<

Subject< Draft Envlronsental Ispact Saaaesant
Unlced states Accslc.Energy Ccccalasicn
St, tucfo PIAnal Unit 2
SC. Lucia County
SAI Tl 074)E

Ne have ravlovod aho aranoleraaalon asplcas of aho
~ubfecc saatesonc and feei that the sliqhtlv increased.
Staff f0 load vill have no significant fspact upon either
aha highvays or ths surrounding onvlronsona. Ik>wver/ ff
futuro crafffc proves to ba suhsaanciel and requlrea future
~xpanslon or ssdfficatfon of Cho highways ao be uaflited,
ve zequesa that the Plorida Powr and tight Ccspany ccor-
dinaaa direCtly vlah<

Itz, Ben Sfspaon
District Englnttr/ tourth District
tlorlda Dopartsenc of Traneparaaalont. 0. Box 220)S
ta taelezdale„ tlorlda 3)315.

No appreciate the opteccunlay co ccoaaont on this
saaaosent at this early daao.

Very truly yours,

RILY 0 LTANCRXAUX/ DIRECTOR
D Ct IAXNINO 4 PROCRMDIIN0/

<Ttf««or MIICTLAAATALnn ng

Re<'AI Tl-074)t
Draft Environmental scpacsenc
SC. Lucio Plant Unit No. 2
tlorlda tuvor an4 Light Co.

TSS< all

'TCI ~ C/<lee»

N>R XR Ntt

~ SLCI,II

Tis S, Sau4ra/ Ph,D,
Chiof
Bureau of Envlrunsonaal progress

Nr. t. E.'Naroney
Bureau of Incozgcvernrenaaf Relations
Division of Salas planning
Doparasent of Adlafnfaaratian
440 Apalacheo tarkvay
Tallahassoo, Pla. )1)0l
Do4r Nr Natunty I

The Deparasont of pollution control has rovfevod the eleve
roference4 Draft tnvlronsencal scaaesent relative co the
St. Lucio plant Unit No. 2, tlozlda paver and'ight Cessant.

\
Tho Doparcsenc of pollution control under tlorida Adslnl
~arativo code chapter 17-17 has the reoponslbfllcy for
cartlffcatfon of puwr pl4nas ln the state of plorida. the
Dlparawnt I~ presently rovievfng cho ispacc of sc. Lucio
plant Unit 2 an4 the Board villdetersino vheaher aho
persft co conoaruoc an4 operate the powr plant villbe
granaa4 or denied or under vhac condlcions.

During the construction phase, ~ second dfschazgs llns vlth
a sulaiport dlffueor is planned for Unit 2 vhich vill oxten4
beyond the dtscharge line for Unit I sn4 vill fnvolvo drldg
inu a channel 20 feet detp and 2000 flea into the ocean.
This dredging vill require a perstc and certification by cha
Doparasent prior Co consazucaion.

Sincerely>

NNL<PPX/rh

co< Na. Ben Sispson,

OA/tl ~ I ~ II ~ «w
age 20 Iyld

ac'a c>
W K»

H K WIOLCVAIH/It«I IK ac<etc aat/cLI K« ALKIC. TTAKeaeVT
~KHAI Kt vl 0 Tacocecc. Ja.

~KHAV Kt

1-2i
~ <wI Itt'IAvw,t«IWK
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125 50VIH st(otooctt

~ TALXAISASSEE

.
TPQOC,'Iltl

~ II I~II
pt. Randolph E04905> fr. S(vector
Ocpa Tteest of EI tvral Roster(et
Ursoa Sv(ld(OS
pal Is)csee, f1 or'140 31)OI

bvveae ef Iac>TSOTOTTSOOCAI All>CIlel

„~>e-.O I 6

OCVCIVOTA ASAV
Otttl>IllOOIVI~ ICOII

~74I>v
47>V>Tn ~ .>tiea 07T>77C077'74'( ~

vw»(IIkon>tccv
e«T I1 II7VO CO

CWW> VAWMV
TIOTOI IIOO>nA'I

470>OOVV V Car>M

State of f=lorlda,'>AA

'EF'ARTP~NT Of* NATURAL RCSOURCES
laatov Kslccvo I TAIIAnltscItsln I>v»4 I> s>evict v nelUO

E. >Ovvv v 7>vv>vvvr IC c>toovcvowbtL)(7 ~>7000
V »IO V

I(arch lp> 1974
07>

POC hITC0~747'~3
TOT

PAONt

55 '!COT I

pcr. Edsar E. Earonoy> chief
Suroau of lntorpovornnental Relations
nop4rtnon'C of hdnfafstretfon
lst( Sulldlno, Third Fleer
Tallahassee, t)orfda 32)OI710000 rlvflv004 con>let co ol oa Ao Aevi ItlfI Oovftcwoet>I

Iep>CC ~ Iltawlt7 C>07 ~ CC1Chv4 Ia Clvtlvtat Cbl Otltw>set 700 ObWU
cealt40r 700 ~ Iblo of(let ~ A>c act(oil elec>opl>tld c«114 have 04 s>ctotl
~I coeclcn to yore Otlacy

11 you f>01 th>0 ~ clafctlace 10 400404 for ~ Ilcv>0104 of cbl
ptlllct or rllolotlla of clef I(ceo, or If ylo b>ve qwlcllol clotetslos

- 5, plvvrr»ll Vr. title Cbftft~ Ps At (COIP 05 2001 ~ Pllwe
Chill tbe OPPT«Prf>tl bla blllV, lttiC'b Oeg COISOO(0 04 ylet OtleCy' ~

~ tact lit>T7 004 cetera ce ICR 4T col>Shool 40 04wwl cls>>etc by cbe
Aow dw doco ~

neer Hr ~ ptaronoyl

pursuant to your sslorandun retptest of tobruary 1),
1974, tho Oepartnent staff has rovleved the drafp
~nvironsontal intact statenent pertalnlno to tho
St. Luolo tlant Unit Eo. 1, tlorlda Pewr and Llphttbtvploy (SAI Ite. 74 Ol()EP.

'I

„Sess of our staff teel that a sore
knovledpeable'evlovof such onvlronnontal lnpaet scatesents can

be sado once tho eolloetlon of baseline data eon-
eornlns sarlne resources ln the Eutehiason island
~rea has been eospletod. Colloetion of such'datals bolns serried out by personnel of our St. Petersburo
)Carina Laboratory vho plan an analysis of tho poteatlal
lappet of such pro)Outs on sarlno resources.
Athouph at this tfse w have no adverse eeeseats
ecseornlns this draft envlronnental fsctaet statesent>
ve ssy haw addltloaal eeowents at a later tine ln
response to its publication ln the tederal Resister.

Chill
Sotllo Of Iotcttovltlslatl tlllcfool

tacllevto cct ptr. Ill(cn Seethes

04 tb>C dltl~ w (stool C4 cwltfoc ~ 11 corfle cww4to Tocotw4
~ 44 dlrolop ~ ~ t4C0 polltlw pe Ao pt4)occ ~ I~ both coiopbow 404 vtlctoa
cott>07004>we pl ~ Ow refer te the Aevi SAI ewblr.

TOI avt>>O Of Iac>ttowtswac>I Sol>cfow

ISNI
ssspt(TT btls aorllv aof ceweace

0 Eo Claolato
tto Cco>>kec ~ Atcocb>

ylAcvfvvtoc
Sltwtlre

Tltlol AdnlllI 74

0477404 CV II ~ IICAIOOOL

-00>OT trt>wc lseer>o

5(AR El P)PI

Patel~+B

011»>W>1 ~ >11»W>0>001 ~ 1>W> ~ 00»1 ~ »»»1 ~ 111 ~ > ~ 01 ~ >lww>01»0$>>AW>00111

JCStrt

Slaeerely,

Jesse C. Ssftlt
Adnlnlstr4tlvo hsslst4nt

I>vowMwc s>rlw 7A»»vvv I>vv>47 >Ivvsolvtv>07 ' 7MI>0>t>>r>t>0
~ »>4 I»>IVI>»>CMWOVO>1» 0

~ » ~ > ~ I~ >W> ~ ~ »»»> ~ »W>> ~ *I~»*»>> ~ >r>1» > I ~ »> 10 ~ ~ > ~ 0 ~ >

lol rove>e of Iatltslwtooootll 'tltltIcal
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Pobruary 21, 1975

!.' ci'ig/Pp

Nr. Daniel R. Huller, Assistant Director
for Environsontal Pro)octa

Directorate of Licensing
United States Atonic Energy Ccsnfssfon
Washington, D. h. 205C5

Eel Plorlda rover g Light gt. Lucis Plant Unit No. 2
Tour Dochet No. 50 259

Dear Hc Hullerl

wo have revleved the draft onvironnental fspact docusentation
forvardod to us in your letter dated Pebruary 11 '9)g and
haw no ob)actions to your findings. This tatter vas discussed
~t our board nesting Pebruary 19, 292g.

Very trllly youIo ~

Holden E. Levis, P. E.
county Adsinistrator

WEL/fv
CCI Ed Prover, Plorida rover g Light cospany> West pals Poach

Al lfnnf, Plorlda Povor g Light Ccnpany, Port Pierce
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A-Ivials(
4 J. 000150gc, loiag ftrot soir ovols, 4ooooo aag ocyol

Tbot bo hao eaocotog cbo forogoiag iaotnsoati that c4 ococcsooco
~sio is this ooig iNIINooc OIS clvo osg c4IIKt to Cbo 441 4fhis kovfoggo> iafocsaties Ng belief 1 asg cbot 4 io ootlooilog
to CNcoco c4 fkcnsosc Oa boklf of Nig AooffcNI~

s

ls4I NL' Cioslooool

gol gc lscio Ploat bait Po. 2
gsoicolsoocal gorolt ioosfsoac 5

1 ~ So

gsbNIC44+4 ovols co hofoIO 4
Chio~ goy of

OOI5

19)t
gaclooof alo tvo hoafcog fico) coyioo of yforf4 rover a Light
csooaay' comoots oa tio Pcoft ksfcomoocof gcotoooac. Those
IONCOLO aco oobai\tog as lsosfooec 5 co tbo ioylicoo' gaoirossoscal
goyort oag faclok tbo iaforsotioe IOCNocog ly Nc. Villlae E. logos, JI.
fa ~ loctot 4f Notch 5> 29N,

Tory trsly Tools,

kkct g. tbtig
01INtoc 4f nocfNI Jff4fro

grg Iota
gael.

t4ly 4 a or ~ ty ~ >gkco of Ploriga
n>syl I>LCLso» IIs>s s ss>
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ylorl44 yeast ad Light cospeoy ( 77L ) boroiy ubslto tba Iolloviag

ceuuc ~ 0>c cho Dfetc Rsvffouutcl Scccuut proy4I04 17 'clN oc4lf

at tba Atoaic Raerty Coasteoioa vith reopect to cha ptopooog 5t. Iacfs

pleat Daft DO 2 ( Sc ~ LOCIO 2 ) ~

Thue couesta ara evbaftce4 17 vey of asutseac ta the Apyffcaat'

SvfifeueaC41 Retort ~ The 44ta Coatefu4 INIOIS> to Cls OCCOOC IOCOCNIOCOOC

vtth tbo Iavfroueataf Reyort ( SR ) ~ as ss044d to ceto> io to I» regercoc

~ 0 oepotodiag earlier 4eta. yor esca of revise tbeoo coueace aro orgaaica4

is serretire etylol opoclfie page cbeogeo to tbo IR> II 444 oa seceooety>

vill 10 uhafcc04 Ia ~ ubeeceut 040044ut

11. 0 I ~ 0 rv

Applfceat bee revlevog tba ceagitloso ea tbo coaocf>Nttoa perslt

yropood 17 cba AIO ecetf (otg ~ ~ v)l tb4 applic4at hco ao 01)octloao to colh4fcfue

~ thrs h boc evggoeco ~ afoot so4tfleetioa to ceo4ltioa c. Tech ef tbo

~royoee4 coa4itfoao I~ a44r00404 lolev.
I fveeefeo'to'coatfo 'rotc '>44ttos Tha Dtg prop>ceo tbe

Io1loviag coag IC too I

~) Dvfileg coucf>Ntfu sd opofoclu tbo 4pplfc4ecvill fapfueac otrfct prec04ofee to coatrol
HI4 gfep040 01 dl110 rolsoo> faclv4iag
pfoco4orea te yreveat gellberato I004isg, tolidt reccooa popoletiea tscruoeo vitb rooelclas
IOCre4004 tOttia pr04etfOa (50CCIOa 4 I 1)>o

Der fag pleac operetioa tbo geaoretlsg pleat vill10 coapletely esclo004

~ 7 4 eecvflcy bofftd 400igsd fo 4N>7 of Ispoga vuochef feet accoee co

tlN gueratlag pleat ~ Thio bottler> coaeleclag priuri17 01 Iosclag>



villbe lllusjaat«4 40I11$ 4«rises ~ aa4 vill1« soaltorsd ly oleccroaic

~«vlcc« ud turoll«4 hy secucfcy )«race»el. All edAL~ refuel g«oeute4

ey tho oy«tlc jag pleat vill 1o star«4 vicb is this baujst prior co

~ salt«IT dj«fuaj. Tbe trusses af tha 1«rrier, )rocectiw fjjwjnacfoa

~se p«NRNL sowwst la u4 around tbe 1«refer vill ~Uhstastially

~ t«DSUC«gs «atty of raccoou. Saccooee are soC 4ova ta eater tho harrier

~eelosfsg tth' Twhey toia\ bvcller Cesar«tlag )lest aves thovgh tho

Ntvr«1 «svirnowc «Uruwd jab tbl COINratisg Sc ~ tfn atls tscjod«4

largo raccoon pofulstlou.

14iblo r«fess ls prfearily geaerate4 vithia hufl4jag areas such sa
I

tha bocvlcohuilcisg. Thi~,refwe vill be collected aa4 stored ia

belw duty salle coal ~ jure )clat to olnlcec7 4lsfua

Dutiug coalctwciue ~ aacsujw 1lttj«rl ~ IKh u tasse 'ft«viewl7

~eacionee vhich eaclose as operlttag )jut are aot pres«ac ~ Soae areas

of the constrvccioa site aro f«ace4. This Leuc« «loaf vith tbl pre«sac«

of tersoaael, lfghtlag, la4 related coascrwcjoa accivity vill4iscoursgo

the fr«ance of roc«ocul. Niole re(we fs uoraally 4«tufted ja set«i

re(we cntsiD«r«vhich oN I«gulltly lu)tj«4 sl4 the I«Cue 4ilfcu«4

af la ~ ~ Jnlcary banner. Segulsr yolfcfag of Ao coastrvcuoa area jar
cruh Naulta ia tho colleccioa el asy edible r«fwo aot 4«posited ia

tr«A cestalaera. ter«one«1 ar« fastruct«4 to reirsia (rob «agsgieg la

~ccs vhich voul4 dr«tv* tbo ecological 1alauco of tt ~ arA, laccudjag

feeeisg ef vllllife, ttrsoaa faaillat vin tba coutructfoa sits baw

bon twattle«4, ea4 c4 pres«aco af Inc«os« is che ceucreccloa area

~as aet 4ea Nticed.

lt ie tlotjda tover «04 fight' optefoa, Acr«Cote, that edible rtfuse

gee«rlt«4 4utisg cnatrwcfn sed of«I«clan vill bec clat tibste to

w'utascfvo ra«con po)ulatloa lacrclsee. la aay ev«et, how«et, suntte

~ e 4«act f44 Aovt, vill '1l tah«a to santo t1O ease.

(1) ~ ~ 1 ta rs 0 I Ths Dtg propose4 tbo Collevlag

cobdicieet

c) The oppllcJst villsonltet fish tetr«tuel'I
fe tbe coollag canal ~ 4'sting t4 Ciao tbe
velocity eater leg tbo latAa stra«tutee is
shout 0.$ Cts. 1( Aa eatrapeeat ratte are
~lee«slee, the spplfcut vill tale secesury
utile te isctoale tl» lbtlta veluity tD
~ tttoafsaul7 1 Cfs ($«cCin 4 1 2)

(2) ~+tore u~or tbe Dgg pro)os«a the follovjag coeifcloat

"1) la testarleg tbe oceas geol ta Lte arfgiaal
cooditioa after laatallatfoa of Ae vair 2
~ i«charge liae, tho 1))if«let vill replset
chil 4Qlls ec chl eltli«lt fea ~ ills ties vfth
4we sta'iilftiag plasc ~ jslftureeue co tbe
~ roe (Soctiob 4 1) Tb«ll plsecllgs vill
1O fe a~In tbe a)flic«St ~ pl«IN«d
t«)jest~sf 1 Ae Auscralfaa )ino light
~cren if ~ i«CUAe4.

Aft«r iescJllstlos ef c4 Catt vo 2 4ful»rgo Lju« 7th vill I«ster ~ chl
4

4uae lies to atprorjustely orfgiasl coacoure. )utt4r, 7th vill r«pleat

tbs teatore4 4uae vltb v«g«csclos aaclve co tho area This ra)f4

replaatlog of tbo restored 4uae vill reduce erosloa ao4 vill atee4

teCOV«I7 OC tLN 4«al Otal tl ltlunffatvt44 COa4ltiOS. la addftj«bs

tth villpleat Auocrsllsn piss« if tho ealstisg light acre«a I~ dfstwhe4

17 Daft 2 4 jutsrgo cnltwctfeu
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ls vi«v Df cbl flcc chic ttNIe uy 4 sere cbu oN scc«)tAle sl'tll04 of

Ndwjsg fish eatrspseec, Aftllcaac ante«cs sotlfyfag tbe secoad selt«ace

Of C«edjtjn C ~ tl t«ad u fllllvlt
li eacIJtuset tlc~ e ~ ca eacoasjw«A)fitcest
vwjd tahe acti«a l« Ny he Wee« ~ Jry co tedeco
astra)seat co ecc«ptALO lswls NA u, but sst
lisle«4 ca, increaaieg the vltet wlocicy
tbcough tbe totals ceps (is«clos 4 ~ 1.2)

(4) tl«v outre

fallevjag coa4icloer

~ o«st Tho 10$ proto««e \be

4) Tbe applfcsat vill 11ec off tbe vslt 1 T cyf«
discharge ta $4rce all flav OVC the Volt 2
~ultftecc lies as loon as ic becoees avallAL~

~ «ad vhea oaly eaa wit ia ef«rstiag vfch total ~

cooling states flov af LLSO cf~ (Settles 4.$ .2) ~

Tha Aftllcaat pl«ns ta sealtor CLA sett«ps«ac fa cho latuo easel 4«rfag

the first year of of«ratios to 4«teratas tbe sac«at af fish cotta)Nut.

purist this year of oy«cattle, 4th leu4 lfaeo vill lo ts s«Nice vfth

~ itlNc er 1«t1 110«J fulllgvetoc ot vstfow tfue de)cadi«$ es \4 )llac

coelisa vater retsiressets a04 Ao elteaC Of baraaelo grovth ia IN lines

vhich uy rotuico ad)wring tba vacer velocjcy vjthia the linea. Tbw, the

vlt«c wlocjcy chrU cl» jscshe wlocicy cop« ls ~ I)Oct«4 to rug« 4cwon

0 1 as4 1 0 ffs. Lc ls aot aev clttlia vt»tur cle lewt jar«ha vatsr

vvlocjty vill«awe sore or leal fish to hecoao «atra))ld lc should aloD

~1 s«ted tbu «wa cbovgh flu sjtht neet tl» jotahs cull vis tb«fatale

wlocicy elf« ~ A«7 villeet Wc«as ~ cf17 11 lb)fags ~ eu tt» jataka ~ IIUctvN

Iraveilag acre«a« ~ tace velocities fa the canal ere lov, oa tbo or4«t e!

0.$ C)s.

A l»llh««4 is tteleec17 fsstJLL«4 across tho ot«bled to th«,Vatt 2

~ jschargo pits at Cho bea4wll. Thj~ I»lhbead effeetjeely Auto off

flov to che Vair 2 ti)e eo tbaC Cosstruttlab Of tbs LLN villbo fr«a

Croa djstvA«ncaa caused 17 Ae oterecioa of Ae discharge csaal decfsg

that p«tfe4 vlNO Vsjt 1 lo op«I«tlag aloes ~

To )racist ~ ~ confitloa vherAy vale 1 t~ op«ratfeg 004 tbe «ingle unit

~ jschargo le fiovfag through l»th 4fscbarge lines, the hulibesd vill be

1«fc la place util t11 )sit 2 Ctrculatfag vac«r Systea fs op«rail«0.

thea bath vatte ~I~ eperatioasl, tho stpllcaat villuso ~ flov coattal

4«Ulcc to ~ ivet t stogie wit flev (oaly ooe Salt a)cretins) thtoagb

the tait 2 ualtipett diffos«c.

Appljcaet 4««e bec coesttw cndjtjn 4> te ptcbAft the usa of tlN

Vale 1 T-type discharge if tbe sulcf)occ line ls out of service Cor

leaf«Ctlee ~ Safer«INSCe er t«Pal ti frlvi4ed~ bevewts AJC the 4 j«Cbatgl

fa such cfrcvastasces ause sut atpllcALO vacer 0«ajity r«cojrneaco.

lc say ho ad«luble to clsrtfy caa4ltloa 4, ts tbj~ r«Sard.

(S) Je e e

C«edit jut
1st The Dgg proposes tbe Collovieg

«o) Tbo sptlicast vill4fecostfnue ueo of tbs
)reseat settle «7«tcs a04 coaeect to ~
avscfpal eever treataest jibe if aad vhea
~ueb ~ line fe Wc«ad«4 to tbe o)pjfcaat'
~ lto (Seccloa $ .2.1).

24 djsttjWtfn )if«i Cot t4 lucbisg fields is c4 )rtenc a«)tie

~ystcb are at elevacloa «L40cjto acus, vhjA t~ sptroaisacely 14 feet

Aovo tbe grovbl wter tAle Sfsco so ft«A greva4 vacet os)plies are

availAlo os Vutchj«aoa 1«land theta wist« so yoteattal for coscaejeattea

Of aay COaena'ble WC«r eOeICee by uaitaty SeV«ge. VOVN«re )SICiCL)atlsa



is eviiliblo susiciyel Iewr tfoecswc lieio ~ if esteed04 ce cho oice0 10

~cceycible as ss elteroice setbo4 of dioyooel ead villbe esyioyed lf
esd vbes ecch ~ liso ect1$ 4e to the ~ ice,

I lbo Dfd

~ royoeee tbe felloviaS cea4itiest

1) lhe efylicoat obill who tbe seceioery teecfseciat
~ccioa fectwfad chw1 Iuweffcod fs Seccioa 0 ~ 5 of
chio Esvirooseacel Steteseot ~ 4uriss coaetrwtioa of
tbe ylwt to avoid wwcwoory Idveroo esvifosseecel
fsyscto icos CoeetrwCios Kti'Titfee

tbe sctioso ovwericed fs Settles 4.5 of tbo DSS ere, is fact, sov boisa

flvlowited is IM cwetruccfw of Sc ~ Lucio 1 Md villbe coetiew4

throuch cse coeecructioa of Sc. Lvcfe 1 fsclv4ias owh other eccioa M

~ey be recefred to evoM isseceeeefy oavirosaeatsl feowto ~

~etforso yorie4ia audlto ef all soyocte ef yyL Mcleer actlvftfee iacle4iss
thew ef tlN 0$ ~ iw 4'Iellt7 00«lteece sfovy

(5)

~reyooeo the feliovfIE cost(clear

~) Defers 0$5051st 1$ ~ cwetrwtfw MtiTfcy
vbfcb $17 reeelt la a 015011101st «Iveteo
~srfrewwtof fsewc tbot we aot evofwto4
et tbeC lo eifsiffcistly EIKCof eisa theC
ovsfwto4 la thl~ Er»frowoacof Stetosoac,
the eyyllciot oboff 'yroTfde vclttos Mtificetfw c ~ Ibe Ditector ef Lfcosefsse D 5
Ace«le EOIfsy Cossieoios

frier to oasesiss ia ~ coaettwtioa ectivity vetch sey re«rlc fa ~

~ idstffcsst edveroe Mrfrowwtiffaywc vhieh wo aot yrevfwofy 044C00004

by the 5teff 0$ 4 the Ayyffwet la cbo Eavireweatel 5teteseate, ytfor
vrlttea seclficetfoa villbo yrev1404 to cbo Director of Liceaeiss,

riu to Aoeu lioece v Ih 1
D. 5 ~ Acosic Eaerty Ceeafoefw.

~COll4 Iioiel yso Dlf Dfofeooo tw folloviea COWtcfwl

I coatrol yrotris Ibell be eetiblfil»4 by cbe
~yyliciat co yrorf40 for ~ yerio4fe reviev of
ell MwttwcfwKcf'Iitloe to Moore tb001
KtivtCIKcoafols te che evriresseecil cowtctow
~et forth 1$ tbo coswtvccfos Dofsit ~

lbe Iccivfcfee is cveetios villbe cosdwted by lheece Services ua40t the

cocsicesco of cbe cowcrwtios Derertseac ef fyb $04 villbo ls Iccordwce

vics tbe co04itioso oec forth ia tbe coaetructioa yorsit. lbe Cooicrwtfoa

Deyerte»at' octfvltiee villbe 0*)oct to ~ ceotrol yrotros vbicb le yetc

ef fyb'I Qeetfcy Meofwce yrosrss, fbo yrolres yrovl400 fer robeter ss4

~effedfc toviov 01 cocucfwtfos i»fait ocClTitfw b7 it lowt tvo oeyiwto

Iroufo to eeeuro cwoffwce vita cho recofrosoacs of the coaetrwcioa Der«it.

Ihe Iteeffty Mevreece Dcyertseot Cesecrwttoa Crouy io located os cite W
yorfefw My ce 417 ~ TIvelllesce of coaecrectios Iccivitiee fbe Itecffcy

AeeureeCI I»yirtsost Av41C Crovy

dlecuew4 1$ ftea (7) ~ Iboroe tuoffty Mwfowo swwroo vill be telos
to KOKO Cosylete CoayllioCO vith coMtfsCC(0$ yerait Cesdltiose

ybs Decl ity Aoeereece Deyertswt' es4lto of ell soywte ef yyb secleer

astir(tice vill fwfWO audfto of secoowry «Mfsfonetivo oyetoso te
~ ewre ouch coaylfesco. Aawd tho Oyotwo te bo svllt04 villbo eso vblch

vill rocufro thee oyyroyrfito evslwtfoa be yerfors04 vlth reeyocc to
~ctivfcioo that $07 rowlt la ~ ofssfficeat edvetoe wvfrewwtef fayecc

thee wo aot yrevfoeely evelwted er chef le siseiflcestly treater thw
ther eveleit04 fa the Er»frw«carol Stetesoat.

1 1 1 oia ~ 0 1 ov4ovs 0$

0$ i»50 5 ll is wctfea 5 5 1 41 t(N St1(f Itetoor lho Iyyllceec t»0

verbelly cowfct04 co a oeyerete treat«oat Oyeteu vith ec leeet ~ yreceoe

ciyobfffty etviveleat to ~ boat earhart ead ~ air04 DW dwfserolfcere
7

A-33

tp
.8

t)j
5 V

0

1

es4 vill evbeit tbs yroyo004 eyecoa fot our reviev, fbe oyotoa to

vhich Afylicest aov beo coeaictod forselly t~ cbo oyetes, tbe 40015$

ef vbich bee boos Iubrdttod ia Ases«eeet 4 to cbe 75AEI dwerib04

bolo».

stws sosorecer'blovdovs le utillc04 te seiatoia che total 4ioeolvod

~0)fw (ltd) ceateet of eceos soootecor ooceadery F 140 coolut vithin
' ~

aoresl eyiritiss lisice. yrtaery te oicoedery lwheto vwfd rooulc ls

~eae activity accwulatieo vitbia the otoes Soeiritot eocoWery. favor

wdor tboee circi«ecescoe the 'blev4ova otrees vwfd bow 1$ ectivity

level ~ Iooctet04 vltb ic Shou14 tbi~ ectivity lowl exc004 ~ oficifled

f1 aft ~ cbi 'llov41vo etfwa wufd be 'trRIHW ytier te lco relww 011

Ci» dfICberte clwf three bfovdevs Dfoceee ~ ttiiw Dfvvido this

c151billty Each ottws cls yroceeo cd te'Iel cosbbwd blovdovs (CO Si»I

er sreecer) ftoe 10th Shits 1 sw 2 ~

Eidieleticel evilsectoao 01 soreel lltu14 reloeeoe yotforeod lI7 the Staff

hive bees 10004 os ~ blovdova race of 14 55$ 0 yroceeeiaS by $1004 504

4esioorelicero ~ «W dlecINISI ce cbe oce«I llN Drocew I7 ~ Ioa bw

ciyibility \~ eeceeo of tait eeowo4 ia tbe Stall' esalyeie. Eevioioao

\e tho 114014 vaote swisowet eyotes (fillAseWKICI 4 thrwsh 4) are

tef11ctW b7 sodificitteoo cwteiwd ta ICN IctwlN4 bttt diestes

Ff



~~a>>» e ~s

sN eaifl> Eliot tluievlag thl nl levite>Neeael lefota f4s gc ~ Lwfo

ar>IC Io. 2 ~ soaaeaaeg oa fice l I of the tcg oea " es a*ause procres

to fceecify flib pepulacloae ls the ares of ahe plaac hei Na lees

coaucaeg.

As a44ltioael protsis lu lees lalcleaeg oisco CIN nh 7>aslroaaeaaal

L>pote vu vtlt\ee. Aa preieat ~ es octet ttivi ii befog 444 sosihly>

rois ciy s>4 ~ lg'aa. ec eeo eaeclos te collect lswraebreceo I¹l flibee

foist Nls tlu> becca> All che 4Ec4 4ro Iellg u417«4 17 ~ cesfuaos fso

gsu u4 cle eecc4oe llaegwcet 4¹l OIEOeefleg co 4wlef > lf 040illle,
~ yse4icclse estel of ahe overall etleca os I pisclculet epoclee of ~

chio>si li ~It> oee f4riuter

sc>uusee 0 yreiei ~ .IT»>e
~ ~II

The oppllclat lu coaigaeg aa thooe eaueree Nceeeiry tet protectloa

4t CN essfrusuoa 4UCIEg CIN c4aitrwafoa 4t profolle4 fa Ivcle plod
cali I'o. I~ Ibeio cousiteeuae haw bees oo\llae4 la tocalos 4 ~ S.I of
the pag eat Ire iba roouia ol coopeteaiea leiveea the afpllceat ug
tlN taifl Ia ~ 'wlwafoa 4l c4uaivcafa lspocc

eA

geealoa S 2.2 ot Oe bgt Aocrfbu tw esvlresseaaol lapect et ahe

proteid vltb4sivel ef esorgescy coollsg vates fros Ng Lef Creel ~

Apyllceat office tho follovlsg cov>eaa co entify that peregrayb ast
co icpl4li vh7 lt lo IKIONC7 to EEI Incor ftos Ilg lad CCOA ot
~Il. Ao goectfbd lelov aat ta oecaloa S.2 ~ I ot tbe Itg> vuter eeo
itin Ng Iad creel vill IN Eillslcd ¹Nifeaeet vlo cegeli\osy I¹l
teialcg teaefsesoate.

CIAIC kegvliaoty gaffe I~ 2), eaaftlot, »cltlsote tuc tish» retulree
tLt ooltAI~ ro4udoscy la taeturee be frorltd for Oo cool lag vecer
~pecos ce oeouro that li~ uteay twccfos cia be accapllihd.» Thfe
coollog vEies oylta lo c41ld tbe Olclalto 444c IIEL ~ IE4 le ferthit
getlug 40 ah>t couples of vetet uesceo> lscletleg aecooury tete IEfag
~ twctureo, aa4 the ciule ar cootelto coesectlsg oa 00>stoa vlth, aec
Nt Iulotlet> tbe coolug wtes 07eta leaiL ettocavteo l4t 4 wclut
tewr vsn. It OINO14 lo eaphailce4 tLit thn voter le sec eie4 te
ps«fse esergeacy coolfeg 4itectiy to CIN reactor core.

yer cL 4 Iscf~ csfao ~ tvo >stet »»vsceo ug abele oi¹Nletd CINII
as4 cestulto coaptfle Oo vltaaete Liat ofs'1 for tlN pleat ~ Thi ptfuty
cares ef voter le tlo atleatlc ocela vhlch tegeiher vial tbe Ress
IEiiL ottwtese> lecoL co¹leic ~ > IOCIL ceNI> ee4 facile octwciw Ly
~su cositnun cto pretenog ¹Nrce of eurgeacy coollsg wtot. Tho
eecoatire uvre> et osergescy coolfag wtet fe clg ls>4 creel vblch la
cos>Ktd t4 ihe Acleacic Oc«E chsolcb CL IE4las IITI'r4¹I fslete oc
yc fierce IO4 4 Iscfe ~ Tbi eocugiry lousce utllttee ~ E eurgeac7 IECIIO
coul c4EI«afsg gig ltd Creel vltl tL fotlL coul 4sw IJE frost 42 tLI
lsaelo otsWteroe.
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Ao ls4lcaaof, the prlsety oestce of coellag vater tet gleilpeang beat

40tlsg sossal or aergoacy Obaagova le tha Aalaatlc Oceea vfa cbo

cftculaalag vstor eyeaa faille> 40octlie4 above. Tvo 11,0 fa 1.0.

toisforc04 coscrace yfpee ca4 ocus wear fros abut Ifgg ft off-ohoro,

The pifillNo4to bwfd cleft satire ltegtl swept ~ 'c CL INIL
Velocity cip ecrectaro, A 100 fa vl4O easel aenlu thl wtor ao the

lsaAI yvap atrectwo.

tueeea a! Cho tdostascy retuiraat soatfoaet Ob«4 fa Iogufacosy

oulte 1.1) ~ a oocos4 eootco 41 coelug wtot le uautd to (buc

fiolatd frea} cba lacale c¹NI fos see 44 ~ Lcbsy. Tbfo outre 10

'Ng Iaug Ctee'1.

Ng tad CCIA fo a Wc«el be4y of wter osteatisg ooitosly fnn abe

lstlea Ilier Suet sortb ef tho pleat olc ~ . Ilg i«4 ctooh fe 4I4104 te

~ sisfaus slew tlos of %0 ft pgts vitl ~ sfafs>a 210 fc ~ botcos vfgab.

A besge chasaol heo bees 4rocgi4 fros tlg Iau4 Cteu a«004 Oo uot

~ ice ef oe Istfu fleer to ahe chessel ef che lccrecoeecil yeaoswy,

Tho 14\tlc04iul asiaerviy 4 I t 12 loo'c 447 cbuNI rvwfag seto

oouo fs CIN Istfa liver TE4 Idfu NTOC lo ce«Nc'ceg Tlo Isle@

to oe ecole at yc. tierce co oe aoto esg at It. I>NIO te abe

~uih

The lataha cisal ts troat at the fatale oarsctvro le oepotateg tres

glg lent creel ly ~ Aeec pile a¹l ceacreca Lrrlot wll vhlch le place4

~ltw7 la CIN awsgeacy c041lag clul TIN Lttlet NIEcifso oepotlcl4I

INtvoa the ptlsaty ao4 oocoaliry oevrcoo al esergesey coollag veter

4stleg serai plsEC ofetlclea To ~ euro pwNIE ol aetgo«7 vices

cbswgh ON olNic pile vill> also oaub fife~ (utsilly plugte4 viah

~aeuutlc 4uicoe) peseateco Oo vali,

4fero veaet tres Ng Luf Creel vill 'L wog, the ocoea fatale tyltos vill
Lw t4 LcoN LIOOI4 et faepetlCiTI Co Cli lccosC CLIC lilt cl¹> Sl of

the fiev the oyetes le foolgse4 lor villpace froa oe ocou to che IsteL.

A icloslalc gligras Aovfsg wtor Oupply eeunee s¹l cesawpafea fer leo
Nisei opereafoa la4 aergouy oluclov~ vial> Iooe al,oe Oeeu Isaele io

Aovs la ligute I.i ot CLO pgt. 114 Iilellloe4 ol each aa ewat le

ciN14teg ostteN17 teleia ~

yeicalcclag esca ~ cos4tcles, howeer, CL ylaec veslg bogle ~ Aua4ovs

~ roco4ure ao4 che paowltlc 4oefele vfuig lo 4IIIC44> aN«lag vates to
I

Ilov Oroath tlo aloowo ls Oa lentor vali> The u¹nc et vetoc
I

~ran lroe Ng N>4 creel fot voe la oo pleat vosl4 4fag epa tha

ETAOC ot IsaesN cui&g vices fewo opewafat Tlo 440lta clpula7 el
~acL fwp fe lt>S000 tps Ia4 eely asa pwp 4 waul wg fer elatuvs

42 ~ inic ~ 1owuet> sotwl Auc40va 4 iswily occospliA04 wist cvo 'fwfo

INI40 che aergeu7 costlcloa soteg slew> vetot ttos Ng Iad Creel

villle we4 4rlsg aersal eisa-uwil aeoto et iho paowatlc plug

oferlafoa. tech el Oo also paeewil ~ ~ luce coacrelllag tlev vill10

aeitog latlelguelly fer a petfo4 ol so sore thea 10 slauaoo. Tbe flev

puoiag free gig Nuf Cree'1 tO abo latibo Cessl vill4posg vpoa Oo

tefaafw olceaaleao el tbo vatic oa olt'Nr ol4 of taN birtlet aa4 oe

~ levetles at aho ~ Ieg (lieu, d>0.0 os 04 ft), Thaw ero chtee oculo

It 44Ch olevlalos (t teCII) 1st IS17 efs Ito 4t 4t lelev t'll V4itC llu
feel oi* pipe I~ capable af paeofcg vp co SS cfo ot ceelfsg vecer, 444

oe toacl wlvw of votet grove lros glg at>4 ctiA getlag eao eisa

usual selt lo Ilslteg co se sore ties 2 aliiloa foliose ly otroesesa
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vtth the tlool Coatrol Dlecrlct. A44icloaolly, rootlet villsot lo

eea4wtod 4urisl tfseo of lich acuetic pro4ucclruy la tbo lo4lea River,

~wb 41 ~ povaiol. la ounery, tho uoo et vecet Crea )it Nul Creek ie

listto4 te ~ seal asaual rnovtl of vp to 2 sfttfoa tellose aa4 tbe

vallboly uoe ef 29,000 tts toc esertoacy ceollat purpooeo ~ Nevisl tho

ctpabttfty oC wtal vetet fros )il Nu4 Creel ateuree Cuit coatlieace

vitb A)C )Ituletory Cufdu Iol cire ~ wxiws uesuace of tho Iafo

Oporotfoa of cho tc. Lwie Deice.

I CI ~ I

Ae otecol ta ~ oct tea ).4 of che tlf> ft. lucis Dale No. 2 villuoo the

craaostooloa ftcllictee vhtch ara hoist cosetrvct04 for uee iy fc ~ Lucio

DIN IIo. 1. No a44ittoaal tuaosieoloa llao circvito villlo rocutre4

for Cuit No. 2.

Ae oC Nenb 1$ , ltN, the coaotrvctloa etecw veo oe fellovt

DE ~ CTWCOTI~ ~ loth ~ cotl CovtN OE Cbo rivet crcuetIC ud

coocreco ~ ctwcvrto CN LIN lu4 tortln hero ltts costlett4.

The cosduccor oa tbo rlror croeelsl heo loss taotattod.

Vite verb let«I oa tb1 tud 'totcloa Curial LIN vteh of

Nereb 14. Coeplotioa I~ ocht40114 tor Aprtl 12 ~ 19)L.

)12 ot tb4 ICI11 C4vIto INn lots llNL41104 Tho towre la

the 144iaa Riwr hew bros erected. Apprexisetoly 7

sncreto ottvctvtee h4n bua IIc la tbo 2nd 'pottlcN

Coeplotfea lo ecbe40114 Cet Astwt ~ 1974.

~IT
Attroxiaetoly $ )1 of che ocool etructuroo bare lets

faocatfod, The otoel tevere ls tbe ladles Rlnr leva lees

~ roctel. Atproxlaetoly 7 of tbe ceaetete otructutee hero

lots oot oa ~ laa4 oectloa. Coaplttloa le ocb040144 fer

Aucwt, 19)L.

Yl ~ ~ I Tovt te

Tb4 4iocw Iles 4C wcurtl INC c cooliac towr1 ia tntin 9 2 4 ~ ptce ~

9 I ud 9 t IC tbe DTICC TErlfcswatel ttetsusc w7 li'N Ot fapno ~ ioE

tbet secural 4refc coolist cewro are ecolottcelly profert'llo to Oe

protost4 cooliE4 tyetn lec1'u1 thvy btn IE17 «0 utcbotto dioedruteco

at vteuel tstrwloa ec towc Isl ptew. Tonier turwal of eveluotfose

ta Table 10.2 ~ petto 10 ) aal 10 0 ~ Table 10 ), pete 10 0 aa4 tbe sext

to tbe lect peretreth oa peto 10 9 reveals thee a seteral Crete ceoltol

cewt ilx 4441\140 v«I14 otter ~ tottotlol \brett to sicrttor7 bird ~ ~

~vptreu 911st lite 444 rtluc1 INEINT of plsEC Iteci01 la dowvtsd

~reu lecawo et Isle 4citc ~ hen ~ 04)Or riewl iapecc aal beve ~

lich ~ 4liatt7 btovdtn vlth vsbaew EIc offtcco IE biota Thw tt wutd

~oc reeult ia ~ oltalttcaac ro4ucclos at eovlroeseatel coot oeooclatel

vttb tbo ecoaa wcfot) 4iecherce oyetos.

Tls Coretolal act«us that ~ seturel Irefc coollat towr lo techoeiolicelly

feeotlle ec this otto. Dtwnr, ao oxieoal sacurel lreft cooltol cowro

ban Iota duftsed to vl\hetea4 the huulcaae viade that sey ocnr at the

~ite. 14 a44uioa, tbe trovellist ~ lr toaptrtcuree asl hval4f tice ls this

~Tea probably vou14 have aa 14voreo effecc os tho offtcloscy of aecvtol

~rafc towre. No lette sttvrel Irate tovere bere boos cesetraeto4 starer

co thlo ~ lta thu che Coorlla foochttto. TINI, Attlicaat duo aec lelieve

thee aetvral Ireft ceollal t«ren coaecltute ~ rtteoaello altorsetln co che

~ reposed oceea Outfall
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12 furry CuuettrotloE u «I
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Tbe ft~ Lucio 1 uaic t~ pleased u luo lee4 coptclcy. Tres tt cwtostr

4eaaal trout et ~ coaetdtrobty lover rate tbsa fortcaettl ly ttL,

~llicloael luo loa4 copocity villlo o00444 ia )940. Nereorer, the

attucclvosuo ec swlear pwer as 'laos load cettclty hu lecreaood

locsrt ~ at rsconeiatloo is the evefttbtttty aa4 eeet of foool1 Cwle,

44 vhlch ytl 10 beerlly 4etta4tst (tte Aae«!seat 4 to Lt 41ttl yolrutty

2$ > lt)L~ «bleb vplacee eotlsettd coec ud orellallluy at alterutfn

twit). AI dtuucrtctd bolos, eaetry ceaeorrotlea seaeeree c«sut olvlati

tbo wtl t4t tt lucio 2

In

Nowwr, ttL io oxcrosoly is\eros\oi la tho eoaeorvecioa of ooorcy 444 heo

coaeietoatly iaforaed Ne cwcoaero of Ireilolle oaorty coaotrretloa seuoroe

~a4 4locourot04 vutefu) voto ~

Tho Noel Cec NlN114T )4M L144 C404cic7

I) Ibo Lotl Dutetios Cutn

tbo retttioublp peewee cbo *Iaaf for oloccrtcity n. tlat le

llluecreul ly ~ lo44 duretioa esne. +The ised 4vrettoa corn I~ Ia

lapocctat ceol ls plsaalal copecity a44ltioae. As ectwl lo«I 4vrettoa corn

tor lt)2 (ao wll ao curvee Cor 1970 ud lt)l) attotro ae LR yitvro 1 ~ 1 1,

topro4ucol bete u ttture 1, asl the Ietlaeto4 lo«I 4urecloa curw for lt40

I~ 21 tiluro 1.1-) ~ retroduud hero ao tituro 2. A loe4 4vtecioa curn

~btW the tetel Cfur Vithia a OTOClti04 tice ~ that the 1OI4 Otuelle4 Or

~acceded Lho p4vot relw eben ~ The 'Ipptt left hIEI tenle4tlos pofEc 4C

ON c'vrn ttttoIIELI tho sui«N 4tsul ~ xttrltoctd la ON tush bnr of ~ 7101

~t

~I
DVSITNVTt '0 00 tIII

3/A leod 4urttios autre sey le coaocrwttl ter esy potlo4 of cise. Aunt
leal Ivrutos curne are Ised soot tfces ta oyotts ploaoiac ud ara wol
lE Lbl~ ~ TOIucocln

1$

TLDRIDA tDVCR L LNPIT COItANY

IT. LDOC tLWT LENT 2

AI0NALLDAD DURATIDN CURYC
Ittp. It)i, tty)

7lCURK 1.14
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lee

NCVtg 2

Tho 4ver right bas4 tecvtaattos 141st roproooaco tbs lower 4sesd erperleaco4
ls IO7 bwr ia clo ylar lotorwdi41~ potoce 44 cl» cvcTI fdfcac ~

tlu> 4etlClNI 41 447 14tCCCVIIT IITIIOf 44»ad (IIN4)~ 1et IINPIO~

ta 1940 ic ie eotisate4 that 701 of tbo tise tlo 4wa4 vill lo gteatet chas
or otual co 201 of tlo 14A 4aasd.

N

~I

~) low 14I4 ~ Istocualiaw Id 14lkiag 047IC117

glue 11»4 Cll»Cl17 Cwoilt~ Of gwerlt tag I»ito th4C ~ utility
wpocto to oporato ~ 1 alsoet all ttsoo chat tho capactty lo arai4'lie.
1ituto 1 io ~ It)2 1444 Curacies o>TTI vltb clpaclty drew lite 14 grepw
140 ~ load vslCe ato thoeo that aro erpoctd co rw ac lolet 70 401 of
chl cise fho Iiwo tdfcatfeg iectwwt ~ 41 coplctt7 Ito I41>4 to
~ccowc fot ecbdule4 as4 oocisatd uslcho4lod wauatlAillty af tl»
goaorecisg vaica, ploe Ao ocososie 41>patch oc those valte. Tlaead
oucageo fer wiatesasco (tacidtag rofwltag al laciest wite), vfllle
~chdeie4 ta provid~ tho wrfsw oyotea tel taiility. Tha Coapasy sa44
~Tlcy of(ore co scours that all pooeiile copacity lo arallail~ 4risg
poa'k yorlo40.

~ 'Ie TI N le N N Te N N IN
OVMTION WIOT TIW

yLO470A pOTfg g LCCNT COapANY
~T. LOOT PLANT thgt 2

740)CCTCD ANNUAL LOAD OtytdrtON
Cttgvf ttrbttt2

SIC()RC 1.14

4 swllwv Ioowc 42 oo4147 ~ allevocc hour ~ (Ml)~ por lil41%1\ If cepectty
(gv) le PredW44 ly the lae ~ IOa4 tyye Vaite. Tlerefere. St te dloiraile
Ce sieiaitl tbo Cwf coot of goaorotieg chio Iaorgy It tlN Iorpolw of
cowiderAI~ clyital orposdicura. OC cevreo, sucloer goaotatlas, vith
ico high capital ceIC ad lov feel coawepcfw, occeapliolol tlio Oh)occfw.
gy toeparfNO ~ ~ feooil vaN woc coaowo aa O44itiesal lectesost of
~Tpoaatre asd ocarce ceal> etl et gao to yre4uco wch gvl gocauoo aC thle
difforoaco> ouelwr goaeratioa 4 alvayo ia>ortod at tbe l»ttos of tha
loo4 4uratles greph, chorA7 peAteg OP faooil geaoraciea OO4 puehsag

~Iw 4C C4 vcilic7 ~ Iwot Ifffcieoc f4elll gewrattos isc4 pdkfag wic ICICuo
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peokleg capw icy lo ~ c thl opp4clco ood 4f tl» scale It le ueoi

~paclsgly> vowily 4IO thea 101 of cho ttse> ta soot yeah 4saa4 ~ .

Accerdlatly, ouch capacity wot eot bare ~ bi4b ftso4 (or cltltal)
coocl ad cbe Torfahio colt ~ s>4O vp sootly of fool, lo relatively leal

tsportaat. Toaktag cet»city lo vocally ceeprfed af ~ coultaotlw of

aateral gao cuwiso wite aa4 ol41, 4oa oflicleat foooil esho. severer>

TTLI~ oattre poakiog copaclty ls 1972 toa>ioto4 af gao tvAlao wite.

14 fIce ~ oow gw cvwioo clpa447 wo veof i7 Fdl for ietorel4ilto

gewtoties

~I
D

)
le

I\totsodieto gl441ltlw c41»4c ~ of Alee volt~ twt 410 vld sore 4ftw
thea poa'ktog vaiC ~, 4t lola Aaa 'laos lead setto. Tbo lowr yowioa of

the ufatene4tata lea4 OC thl IOa4 deratiOa Curve le ueually We VP ef

Ce>oll vote ~ cblC wro yuolod sp frw cho 44O load 4sd iy avClalr 41

~oto offiol04t fooeil capacity AI4~ lo otatd oloTI~ Ao upper portiw

~ 1 Ae latorse4iaco 444 es 1fgere I io sado vp of gao tvwise setto.

14

Il 44 >C N 14 N N IN
OUMT»s Ie IOT TWC

e) 11L It)2

Ia lt71, TTL goaoratod SI>494,000 gub of electricity ~ alaaot lllvltl
foooll fwle. +Nwh of tbo falatl fuel cosouw4 val lav oulfvr oil, vhiA

lo aov ts very Aon wppty. Aloo, ~ largo 0>eatity of saterel gao veo

coaowod ly 77L> ~ gae twltso esito. 1bo 744aral powr Covuiooioa bao

~4opce4 a pelicy el Itafttag tbe coaeuspt tea of sateral gao fer oloctri4

gewrocloa c4 che oleo>t proctic4llo

gd seclear goseractea leos avails'ilo ls 1972> each CA goaoratod ly tlo

sueloor wit(e) vould hare royiac04 a gvh that vao proAco4 ly wcuraf go ~

CLORIOA POTfg 4 L70NT CCNPANY

ST. LVOg PLNCT COOT 'I

AN47AL lOAD DV1ATION OIOYC
rt70. Nr7, 1971

fv147 pulse 1> 77L ~ flwt wolwr pieoc ~ wo il 410101104 Cor ~ fov
47I ia locwboc ~ It)2~ T4 >w»st of owrgy pt44wd c4worefaliy wo
TI17 WIII 4O4 fo sat Aova 44 1lguro 1

17



~I lov oulfur oil. TtL' 4004 Cot aoa foeoil fu0144, heel lo04 ceyeclcy,
~4444 ofter ltt2, vould soc hare bees Atoadwt oa asy lacroelo ia cuocoaot
ullge. Ae Ttgure ) ilielcrereo, )>427 Notlwtto (Nv) oer«od ae bell leal
wsleic7 ts lttf. Oaly 1,0$ 4 Hv ec thet toooll fwled cetoeity wuid bere
beoa tuA44 uy to iatonodilto otetuo by oddities oc the turtey yoiat
wcloor salto la I'l) lf there bsl bow se grwch is wetosor 4v>as4 Crea

lttl to Itt)~ la face, yoeh Asa04 rose tg0 Hv Cros It)2 to Itt).

TDRICI 4

4) TTL Itgg

tfgore 4 ohow ea lettw ted TtL load durotioa cut«e Cer itt0. It
~rofoleo ~ toeb AaW of IS>0$0 Hv (40 siauto greco) ~ aed ref locto aa
~ ICialtod tecoires44C ef 4>7$0$ IV If bloc leld CotoCIC7 ~ Tbe teer till»4
auclolr Nice Twkey Toiac I ead I ead gt. Lwfe I eal 2~4 ouoel

) 1st Hv> 4r ettrwtwtoty 441 oc TTL ~ teoe Iwd cltlcicy Iha rewiodor
ef TTL' haec leal cetecity weld bo cesttiold oC large foolll ualto,
~reblbly bsralag lov oulfsr III Of cowoo, eil letera04ioco ead twtisg
Cltlclty> 44 «ell II 411 tecotVI lltICft~fchie lbove tbo 1414

Aretioa wrre aad, therefore. aot obevrvwwtd bo Ceooll fwtod ~

IL

It le ott4rolt ftea c>W04rillg yf»re ) vitb titutl 4 cher tho aucfwt
goaoretilg vsito totleco Cooeil uaito et ttu bottoa ot tho lea4 Aretioa
C' CTI~ Iad the Celoll witl thlt 4re CNIIICTNCI7 tulbod st Is tbo

gfath Iot«I grovch is celteaor Avast ~

booo
LIAC 1$4 HT

2. Caergy Coaoec«sties 44 ea Altoraec foe

glorgy cwwtTltlwaolwroe cea bo dfofdod gowtlll7 botww thole ttac
~w fatladed ce twulc Is ea owwli Acliw ia worty ceswuycl4a 444

thole talc c4scosttlta 00 toduciag chl TNC ANI4~ vitbouc rotlr4 C4t

uolte aff yoeb.

14

~ 'N to N 40 N 00 N N N N4
ovalraw w a 00 rwt

SLDRjDA ODICR 4 LICNT CCNOANYI'. LVal SLNIT COOT I
yt(UCCTCD ANNUAL LOAD DURATION

CURYC rtt) lttl
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~) 0>erail Docllao

~Tbife cosociewaol ~ chat oaorgy t~ ~ Notiotlble reewrce tbac Ibould

aot bo vlete4 cea lea4 ce es owrlli docliae ia the rite ef grovth ia

~Ntgy C4NIOOCiel )lttot 'h401 llouiltfes> IWIC thersWC4t eottiagc is
viator, hither tboraootec eottiage ls omar> ollsisocfoa oC wsoceeclry

iltbtiag W Aolgs af sov 'iulbtia» vttb totlrd tot oaergy cosewttlw
~to all aooouno «bleb ~ hos14 leal te ea erecall ro4actloa la grouch of

Nwwotfw ~ I elec'ctfclty IIIIAtiile Iheutd affect laa» ia lich

TICVtl I

Tiguro I abwe ~ hytotbetlcei load duretlea cw«e for ltgt. toe'k desist

Is alevsod to bo IO>SCO Nv, laotoad oc ytL' foroeolte4 1$ >0$0-
rotrooestlag $01 1404 grovtb ef 4wlad Croo it)i ltig thea forcaoto4

~7 ytf> 4>llS tbvlg>S00 ltv Te 4>liS He 1$ >0$ 0 il> It le 400«ao4 tb4c

tbt obeyo of tbs load 4orotfes carve «111 aet ctaste> rofiecciag a

~IIIK44 (I~ ta ttae Atfag tbo 7NC) Aclfw is cwowottoa gtevth,

Coeterleg yigwoo S asd 4 ~ tho soot fer geol lead clteclty hoo decreeood

Crea 4>7$ 0 Hv to 4>72$ Hv. Iho TN147 toist as4 gt ~ lucio alice,
)>114 Hv, tetochor «lch 44«eral feooil wit~ > are ocill 444444 te

~write bloc leod ceteclty. The roll dlfhroaco bctww the tw grethe

lo tbet> ia Ti»to S> very Iitcio seturei 400 ea4 awh 1000 lov ouifur
~il valid bo stilltod by ytL to geaereto oloettielty. of cwrle> tbo

wvwotioa slot ls Tfgllre S io ucttwe ~ 'N4 ~ is tbo Attiicoato Sud»awt>

~Oatlotoly wroeliltlc.

Vitb tl»rd fet tba iwtlbllit7ia sr4illbiilC7 444 ttfCI If eil Wd

tbo ttllofag ONN Cot 14v wlfvtllils oll tltte lf tb4 tait>d gtltw>
ytL wdwbtedly vouid choeoo to ceaot tact gc. lucio I eras ic clergy

cwoltvltfwawoutoo c4014 bo arywted ca tsiucs C4twlet>4 \tevth
la coawstCloa by $(tf.

It

N
a

~I

OVC )1 $4

~ te N N N N N tl N N IN
0«alt>ev w a 00 rwt

SLDRIDA SDIIR I LICNI CCNOANY

IT. LVag SLANT COOT I
SROJCCTCD ANNVAL LOAD DURATION

CVRYC ttthltt2



b) goluecfoa of tosh Desaal

The 410cueefoa et 4.1 of tbo Dgf, '10004 fn largo pete oa ttL' Et,

fs soc oufficfeat blefe for coolMoretfoa of eaetgy coslervetioa

Ifceraatfvoe it ospblli\40 pnk A44sl ~ 4S4 thu 4004 co 444 clplclt7

t~ or4IT te scat ferneetod peak Anal~ . Ts fact, soetfag pee'k

Asanl fo alsoet as isct40atal fuacctoa of beeo loel cltecfty. Tvla

tbo selt lrletlc COActfn fs 1041 deuasd «VN14 slt Iffoct 71L ~ TN04

for bllo loa4 nuclear clflclty~ laet044 ouch ~ r04ucciea vouM r04vce

tire 4004 foT Pelklag CIIOCity

11001g 4

Tbio priociple le Illvetrlte4 'by tigers 4 ~ vhlch I~ ~ proiect04 loa4

4urattOa Cene for 1940 viA tbe peak, obNO SOT of Ao forecelte4 Polk,

choPfal off SIKh ~ PotfoCt lnellsg Of vain lutlleg Pnk bnro Collll

bo ochicve4 osiy 17 iaterrsptfag Ielecte4 cvetner ~ Isdlor by Ib044144 tbo

loe4 fatoee4 by particular coeeusicloo er goottefbfcal regtoae eo ~ I to

r04eco peA suge. I Inl grethicolly petfect levelfsg out srgwily
cou14 10 ocbfcve4 by fayoeltfos of ecososlc peseltlee oa erNpelk" secre.

2)

~I

SASS

Ducloar cepaeicy ie pleaa04 oo thl boels ot t10 right band 014 ~ If the

lol4 Arlcioa curve ae4 vfch procttcelly so reglrl for pock Assai ~ Tho

"energy ceaeerveclos ahersatlvo selt couoaly sescfoa04 ta ATC yro

ceedfage isfleMioa of ~ higher prtco oa thole vlN coatrftuto to pel'k

deaead~ctwf27 coatesplacee dlvototoa of osage iron oa peek co "eff
Pea'k» tiael. Thil Wall eCCVt '10Culs Oay IICrelee Ia «er«Peek reteer

voul4 yroblbly ~ 'hlfc cosewptfoa to offneek" period ~ . Tbe relult I~ ~

levelled ef Ae eaclro loa4 4erecioa curve, fscrelltog tbl aeo4 fot blas

loa4 clflctt7

~ 10 co Ie 40 n n To n lo tol
olpaATrnu N a 00 rsrt
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Accor4fagly, ~ t04ucttoa Ia yeA desend vill sot te4uco tho an4 for bno

foal alcleer clpecfty, en4 vovl4 probably iaccoaeo thee a044 ~

ttb I gslrg7 C0400TTltfos Efforts

Dr04 tbougll \setg7 coseerTatfos c4ssot tesovo tbo 4044 fot St 14010 2 ~

1fL le fateroetod fa conorvfag OOergy Ial 14 roducfsg peek Asen4 ~ ftL'
~ffortl ta t1II dlrocctoa aro Iot forth fa roepoaee te tbe gtefl' cuolcfolle ~

troluitt04 t4 1fL 04 trsrch 4 I')M

4 copy ef tho 'brett vetcber'I Dulia to Tcoaouy eal gfflcloacy." vhich

beO bees liettlbut04 V14027 fu 1Otb Dagffeh aal SflaiA faagulg000 10

glclonro 1 ls OMIC14S t4 Tnoosndetfne fot ofcfsu 400 4(

~ftlflscee, tlorMa fowr 4 Light Coapeay lovolop04 ITMoltiess tot

~Pf i(sacs aafateauco to rolvco eaergy retufresosc ~ . yurthersero.

coapaay repreeeatetivel vilit yublic aa4 priveto ecbeol ~ vitbia t'ho

tiorMa towr 4 Lfg1t cespoay lervico Iroa ea a welly 14 ~ lo to

involve tolCbero asl otvlnto t~ tbe trogtes.

0.2. (a) Deecrfbo tho 4uretfoa es4 tsteaetty of tbu llvcrclliag

~rogrue coslwted lry cba applicant 4urtsg tbo feet t1reo yoero ~

(b) M prosottonel OAettleisg bal ben tnsisltod, vien val tile
tyto odvertfefsg terslrllt04

A.l. troaottosll sdvenlohg te oacovrago the wo of oleetrleicy wl
tersiaetod by tleriA tncr 4 Licit Ceapuy Ia 1922. fines thea,

1lorfda tover 4 Light Coaploy bal bees cntntisg comrafcacfoae

propaso to 04vclto Ao public la vill oaergy slaageuat esl cos

~Itntln TIN tlpil pofullties grovA RCurtflg is flor144 I«l~

bees nftaefced co Aa public 1y 1lotl44 tlvet I Ugit Cevpssy ta

eocoureto eangy cooeervltfOS. Turtheraore, ofaco 1911 ylorids

tover I Light Ccsfeay bl~ ltrneel osergy cosnrvetfoa 4nisg the

~401 I»nor besro vbn Iir ces4itiesilrg 2nd ~ Iro hfgheet 11NII

colNerTICIOS progrul tNTI 1004 scliflot fs 0Mfcils t4 44 ouvfrr«N

~ntal owrcaele trogroa Cnfllalflfsg tlN Port Playod 17 olocctfci\7

fs aeetiag tbo probluo Of yelluttoa.

Tbo trctt tretcber trogrln 140 ben Avllopol oxteaelvely to Iafors

tbl pu'CMe ol SIAOI~ by villiIlectrtcel norgy ces 14 coalerv04 ~

Aa elesplo of eoo ef cbe cunoat yrogreae t~ ose vhich cnchee

cuetosere hn to rel4 their ~ loctrtc bifI~ . Sy etreeefsg chit

cesewytfea (kffewtHOVTO) lo the esty Itu ea their bftl~ vbich

A4 CINtnor~ C4S dfrOCC17 C4attele tile frogru 4AW tegetlNT Ao

Ptnilln frogtlao oa Cnletvltfn SIC144 ~ r IS4 ~ C tlN 04W tiu
uphaeiaee tilt It Is tbo runner vbo costrelo claovaytloa.

precut frogrue oro Ilt4g ceunfceted t4 cho public Atosgb tbe

~ewfltet ()0 aewplfero) asl re4lo (ii ototlose) S44la. fleas allo

~ ts being I4rsulltol to scilit~ 12 tolovili4s Itltine

0.2. 14nttfy tbo regulatory cossleeiosl or belles that regvleto the

retail frfco of olecttfclty Ia tbo sptlfclat' eervtco Iros.

A.2. Tho tlorMe tu'blic Service Cossflefoa I~ tho rogutetory coutlelos

«bleb tegutatee ttN 'frlco of Oloctrfclt7 ls ttN IT40 Ietvlcoi 17

fietMI flwr 1 Light Coopauy

0 2 ~ (I) D00Cribo cbl vertesO tyfoo of Iaterrvttiblo Ialo ceatrocto

that tbo Ippllcaac bee. (b) trovilo tbo silo Oaro) of

fsterrvpt fifo oslo for 00th typo leectl104 fa 1(0) ~
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ttoviie for cotal iatorruptioa ef eecviee to a cuetesor> tha

Coapaay hao ievolopd tvo race ocb040100 vblch ato avails'ble

co csecosoro vbo eoatfuc co cvrceil their 4uldo ayoa re-

cwoc by Ae cospuy> iheeo c>N rote 0Aoiulu anl cc

Cvnatlaile Coseral gefvtce (Xaclooure 2) ~ as4 Cl Conailablo

Iduecf III totTico (tactowra 1) ~ 10th prev140 Ic04oai4 Iacw
Civeo to csotosoro vho are vllliag co ucoyt occaoiosal pactiol

cntailseaco la oervice rvfuvor> 14th rotoo aro 40oiga04

t4 rwori high soathly 1004 factot> 4a4 ratchec pfovtotoae

~waliao tbooe vboeo Iasut posh gonad wbeteaciolly eocoe4e

~Irsol rnvtroaosco Approaturoty 210 cvotosote era ouvd
v140r uhdule CC, aa4 1 ceotosoro are eerv04 aster acbdul ~

ci ~ thooo cuotoaere c4aocicste ~ powr lod 41 210 ral vhlch

I~ cunaila'bio, If socoooary, 4uriag the poA Leuco of tl~

yotr ~

Q,g> Deutil4 ttN Iyplic4sc> ~ rocor4 ef 1044 IIN44iag ad 1004

cutcottsosc sothote Uovl ia CCN loot IIT0 701te lafuslcles
Aovli be wpplio4 ae cvwlotivo iuracloa at tlso by sooth

~si 'by aotboie ~ Xbio Iaforuectoa Aoul4 Iaclofo SX Teltago

reiwtioa, sl Toltogo r04uctieao, curtailsoat of oloctria

povor Usage 97 cbe sclltcy> Teleocory cercoilsosc by lorge

Couefcnt 414 Idutftal tvotosero> 114 Atuosttostag ufvico
ta coatractuelly Iacorfvpctbta loe40.

A,i fyL>0 pr4cstufe fef xsofgoacy l>N4 rcuogososc 10 uc torch ia

Xsclooure C. Stope I aa4 2 oa Xaclo«ute 4 4o aot Iswtvo

iatotrvpcioa or cuttallsost of oervico to ceotosero echot thea

ffL icoolf aai those vbo bove cescrectd co curcotl tboif Josodo

«boa fotuoocd ~ Cg>IIO tl>NI cvo Itopo ero tlN iieet seuuro ~

ceboa 4uriag as uorgoacy, they cro, co ooso Iacosc, phcsl04

cut toilsoste ~ Oa Ae ether bast, all ef tbe Scape boroe4 Step

2 aro teaotse osotgeocy seeouroe vbtA rooulc is Ae tater

tvpttoa of oowico to cvocoaoro vbo oro safer se eoacraccwl

elligocioa to cvttoil their seato.

step 1 coaoiote of tbo ybo>00 Aova ea xacleoute S. tbt~ >

fcus fhooe 2 ea> 10 «Io14 Ibdgtog cbe eecoaecle 4iocoasoccioa

41 perciosI ef ypb ~ Oorvico afu tb4 us>it 10 ~ 10cot ~ 004

74>01917 rogto>NI> Otucf Io biICIIUC SICuu ytL opornoo

is patellel viA OAOr electric eyoteso Ia ylatt4e, ~ 40cliae

ia 07>toa frotuwcy vbtcb reoalte ia tbo soceooity ce ah04

Ioa4 affeece \ho oattre onto. tacle>uto 4 lioco the scca>lose

Aot led hao boos ob04 ia cbe taot 1 yoore Obviouoly, gofrtIr

icg vbelo cow>Ntctoo ef deccriclcy 10 soc ea occepceile aeeao

of tsreoiag yub 4>aod. Accor4iogly> fpL ro>ore ~ co step

eely Is Isortoscioo, vbete tbo le>0 ef eae or sore gesoratiag

or sa)et ttaaeaieetea tacilitioo tetuiroo actloa to avoi4 ~

coocaiiag yovec fettero.

lt ohwlg bo soto4 chat tbo 4utotioa of porio4 ~ 4uriag vhich
loa4 veo ob04 io set iaclaid. glace loaf eb044iag 10 U044
te tveveat fsrthot gogwofactoa ef tbo slosatch becwea loai
gos>44 ad SIOICItillg c4pocit7 rotaaoci4I 4f 1414 01044144
gopodo oa Ao avalldility ot geseretia\ copecity'o ~ icb
ey sore loaf. fhto, te ters. 4471st 'a Ae coatiguntloa of
Ao eatiro ylori4a fever 4 Light covpoey syotes, «sich vill
cbasge ao ~ ruolt of tbe parttcaler otcaacus. cesoov>oacty>

10 Iopraectcot co iiestify vboa the pteviowly Ad loa4 ~
~re all togeia04 ~
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A owae>7 of 411 cuftottusce 4f Che 10144 4f iacivi4ual
cwtoeere 10 cootall«4 ia Xactuure 7 77L hu soc orporteoc04
04ltecu reeuccioso iutiat cbe yerie4 ltct 1971 scviieo by
Cbo Coepoay have ta4icacoi Aot taoigaificeat oavioce of oserty
wNli woulc tres votcogo wcwciooo ea tho 7th eyotosi ed
~ luh r04vcciou taa,cewo gouge C4 011cctic soc4w u>4 OUUip

soot ~

C.S ~ tluectAO asy ispact oa 44aes4 reoutctag tres the reuat coa

~ ervetios Ictivictee is cbe Ippttcuc ~ oetvice If««

A ST As ~ cecoi abave, cvetosoro coffee>scrag XSS DT at loof haw
coa'wtt14 co cbe CO 114 CI tatu lc 10 seto 4ifficulc Co

~eoouro Ae effect ef tho cuocoaor oiwonea ycogfea. bovowr,
~aorty waco iuricg Ao viacef It)s-Itfc vaa appreciably Ieeor
casa fcvfeccd 74r ot luce tbe put ls 70ote, ffL' ealce hove
iaerou14 Ic ~ roc ~ of oppreaiaotely 121 uauity. Aa 112

Iacroa>0 bae 40a pro)oct04 for che yeor Ityc. Iutod< Ia
govelber, I'171, aa Iacfoaoe ia tvh ~ 0101 of oaiy SX over tlov>AIC,
1971 wo 0>pertoaug Doc1>aor> 1971 ~ Aow4 aa iscroaeo ei 41
aver Doe>aber, 19721 Id Jeauary, ltn, Ihv«>4 ~ 40Crea>0 Of .092
~0 coeyerei vich Jeawcy, It)S. ylori4a bu ocperioac04 siht

~N4CINC 40fiag AOI4 Suihe1 buc ~ wtwoctoa>biol CUCbacbo ia
wo of elocrricity by yfL cucoooro baw Iloo cescribucei co
chic r04UCtioa ia eoacvoytioa.

21

~ac> II(~tt0
teccios 9 I I 4f Ao Drofc gavtroos>ocoi Scocu>ac cosyoroe cbe 1071cc

~t cbe agtitioa If DIit 74, 2 It Ao St Lucio lite vith ctN oltersaciw

o! Iutolliag ouch ~ uaic ca oaoAor coucal one. Iho rpL xovtrooaoacat

topett poAapo iiocwle~ Ia sore 40ca(l hev che Iavlroasescal ispacce

cawo4 'by coaocfwctoa ef ~ sov saic ac ~ sov cite villhe such groacet

thu chat caw04 by IUCAor 4volotaoat ot the octociag oite.

fIcti4s '9 2 et tbo fpL xsrtruuscaI gepotc f41ete ouc Aacl

(I) Ac a sov ~ Ito ~ 4007 eocevocioa ot perbapo Nr foot NNC be

Wo 14f tbe 44\ice float area Is or4f to Pfeyuo tiN tevaca

tioa saterial to ovpporc tbo hoovy loaia ispo>04, vbilo Aa

~ fee c4 be eocvpi04 by cbo pfepuog fectlicy at tc Lwte hoe

~ lr0147 boos ucavet>4 te ~ SD feoc 4>pA II4 bac'kfiliei vich

~uitable coeyact04 satocial vus Date ge. I vae ceeetrwc04,

(I) At I sov ~ ico ~ cifcvlociag veuc iacolo ad iiochetge ceaolc

vouii bavo to be iug, vbilo ot Sc. Lucio Aa ocieciag circula-

ting voter caaola caa be utilico4.

(1) Ac ~ uv ~ itc> ~ a>v ctoeoloio ~ los cerfi40f wvtg bv COCUIt14>

vatic ot tc ~ Lscie tbo traaesieoiea corri4>r 104 coootrueciea

vere vircully coeylecei eo focc et Ae iaicial eosecrvccloa ot

Cbot ~ ICI

lc voo aloe yoiatoi eut that iaitial ceuotnccloa ac esy aov ene veuli

how to be ylaaaoi aa ~ aultiplo uait taocallocica ia orgor to prew

~ceaeutcol> thvo tbo aiiinoaol iscrosoatcl iepacc at ~ aov ~ ito vou14 ~ ia
fact, bo ewa greeter chas Ae isotere preriouoly s>aties04 for Ao

~44iciea of Swc eao vale.

tbo epplicut bottavu chat theoo pele\0 awc be osphaoic04 ia Aot yott
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ol tho 755 vitri 4ilcweea eire elceraeciwe Ia ot4er to ptovf4O ~ trw

perepectiw os the overvbllaias auuceste ef tbe 5c. Lvci~ OMO froe

~a eavirooseatal otaadpetac.

~gl~fysd

Ipflicasc evcSeeto tilt oc cno e14 of Section 2.2 or ec asotbtt oppre

~ riato place Is cbo DI5 tbo Stafl sty Vteh to stbe rtfertaco te tbe

vildlifl54occwry lt Dobe Stead vhich Io lpprolislttl7 20 ailto

~owheeet et tho ploac tue. Ac tbi~ cosei4eroile 4leteact fros tbo

~ ito, tbo esvitoeseatel ~ tfecte oi tho 5C. M>cte facility oro eeeeatially

aosuaitceat.

la terse ef thereat ~ fflwate, tc to oiview tros the Icofl' dilcveeios

Ia Soccioa S.2.) cbu no otfocte vill io dececctilo at ~ 4ittesce of

20 allot fros tbo plltae4 litt. In4tod, cbe I'eothers reevhlei fros

tbe cuhiaed operetioa of Clice 1 asd 1 Ie oaly ),)72 acrto.

vltittlos vbich OISbc rtooco17 occvt ta tbt tbttwl Rtldieoc ~ 'I Sebo

5ov>4 vovld it vali vithis tIN s>5slcvA of choco vltietfoao vbicb

aorselly occvr eo ~ rootle of set>oreloiicel cosdiclono.

I) ~t~es~t Steceo ef Sevievo aad kpprovetot Tbe litt ol

revleve e04 opfrovele tbevtd ie reVieod. Tbe Plotif~ Slltuic Pa>er

flese Stttai ACC ~ (Septet 7 )) ~ 40) S01 ~ osd 40) Slf> sov taca>pallet

the Strait rttvireseate WAr the plotiA Depertseat fellation costrol,

(hefter 17 17, ot tbo fs>er pleac cowlficatioa otetw. Tile Iscleue
tIN feat th ~ ICCh> lettath ~ Icbt ~ a!0th> ud ttach ltow ls thl Clilo

oa )4511 1-2 to 1 ). Addtctoaatty> tbe florida )ville 5errice

Coa>tettoa wet tevlev the eppllcoclos fros the ~ tastpoist of fever

rtteittwstl TIN lffllc4et h41 littd lfpllcltfeae fot the thew

affrovete. Appltcetiese fot other perstto villie lile4 Ia ~ tieely
waur

~ ~ ~ t 044 cbo felMMI05 eosttaco co IIN5) t Tb

esl ef tbe perlirefht vbfte Seccios 1.)) of tbo savirosaeatel Report

liete eeverel lpecito of 'rect or eaualere4'cislle, vhlch sey villi
or io ttli4esc «I Ihltchiaeoa Ietud ~ thl Apflicalc hu lova4 01 evt4eeco

tbl\ they reeido oa the lite.
lho 5c ~Il' aatlyelo I~ 5ecttoa $ .4 el Ibo 055 4esootcratea tilt, seer

the pleat, aorael operation ol tbe Iecllltieo villcoatrliwo oaly ~

~soll Ielttw4c (fits boch licvl4 114 Setout ~ ffiwoll) C4 cIN coul

bo4y dote octarvtte rtcelw4 fros lateral bactdrowd rabtecioa, lt ~

dfocasce of 20 allot ~ tbl tl4illoilcllttfoct~ of pllac opeutiu os

Role 5oesd villio w4etectobte.

C) ~ ~ .7 ~ > rl I 10 tbo fIree oostolCO> Alit~
cbe vorde each cosptleed of 174 fwl ro4o. u4 laetcc the verde, 7)

ol vblM> vl11 coatlfa 2)4 tool ro41 por ueu'ily, 50 of vhlch vill
cootlla 220 fwl rode per ueuhty ls4 44 of vhich vill coeceta 2)0 fwl
rl41 per ueoeily (cwcttud ls SIAS Ast>vln>lt I)
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/
ls the oeceal oeatesce, Alert tho vor4O "fs ~ 0.44 tech dlouter ~ as4

Isottt Ia lite tbereol "I~ ~ 0.)52 tach (ester diaseter) ~

ts che lat'c oosconu> ~viocltato Sl I for 5) ~ 0
UNIT2

DISCHARGE
INTAKE

STRUCTURE

D)

far "CSO,

I lt 10 tb0 otc404 flrlstofb oviectcvto 400
DISCHARGE

~ I
la cht lett potottlpb> revile tht etcosd olattace te rea4 ee fellovet

~ recoat etteoatsc vith tho 7leo4 Costcol Die trfcc lisite tbl voter

dra% froa SIS Ia>4 ere>i co I sillloa Stilt>N ftc 714c f4r totcios

I) ~fe ~ 1~4e III 5*ttitete tie follovia5 for 5ec\Ios ).4.) "Sleet

~ poteaclel fot serial Srevth oa the laei4O of the Intel ~ pipe linet
~xietl ~ preetat 4eotSa coaeluracloal ollov for tbo fsecelletioa of

overeield lsteie pipu 1hlo 4ulls ceaoldetatles ohosbd alt!sate

~ Ioleitcel fovliss u ~ pteitan 40CIOS plea\ ofetetiosl. Accordissly,

Tlori4a four I Ltlbc Cospscy. hao ao preooac pleat co we thorsol

4tfooliad or oay otbet Afovlias neuvrte oa tbe eceat loco)0 its>1.

Ae ~ coatisStscy> otvdite el altersatiw oytctso villie revteved

~bov14 seciae srovth iecose ~ prob)os ls later yttrt. Svea tbovih

thtrael Alovllas sey 'll esoas alteraeciwe to be costi4ertd, ao ouch

~7ltts for tbio pvrpoee vill io Iaecallo4 vstll ovietcwst erporieaca

liow Ic cl bo aecotury avt It hu ites rtvltw4 iy tbl ASC Still to

utvro I\s usplissco vlcb epfllceilo voter cwltty ut other tsvlroo

~cacti rocvtrewate. Since tbo apfllclet ~ pretest flav 41stt proviA

tor thcrwl dofovttet. Cio tteltcvlltioul easel Ia tbo lice plat

~ laa oboeld io reviled ftr the 755 ee 4tpicce4 Ia tbe ettacbe4 IISOCO.

DISCHARGE CANAL

VNITI
REACTOR 01DO.

SIG MVD
CIIIEK

EMERGENCY
CODLING CANAL

STATE ROAD *I*

VNIT2
REACTOR SLIKL 6

TVRSINE SLDGS.

INTAKECANAL

SWITCHYARD
AREA

TRANSMISSION LINES

HERMANSAY

fLORIDA70vt R ~ LIQI7CtafAKT
IT. LVOS fCANT CMIT 2
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ZOl8

t) I ~ ~ ~ t Cheats Olortae teo vtll he pwped'o
OA CCIOriae ~ OluCIOS Villbe fatrOCOCO4. Vtth 4ilutiOa I44 the

cblorise *slat tf che 4ilutesc vattr, cooceatrottos eC ftu reefdwl

~hlotiu villbo 0 I pfs ot lul It tho toratew tf t4 dtIOlrto cvul

C) tate $ $$ tecttla ).t.ti tuhotltuts tho follevist reviled ooctlosr

lhe four ooeroe ecroese coutlc of ~ ffaod rock vio ) eputet co

~el447 larte fillet ef ttaoh. The raO ie clease4 vtth a seawlly

opetetod ro4 ooc te Iowre4 suet cbe raO vtth cc ~ eid ef ~ slaoteil

boiet. The Cour tnwlist ocruse coaoioc of ~ clscisww bola of

~ alhete fffted vio copper suh carols vith ~ elelr oyeeist ef )/1'.
lhe bal4t Iyled te vertable frou 2 ~ ) te 10 Cfa. Oobrto fo clooae4

icos the 1elhote 17 fiae4 lfroy aecclu cbac vela che dehrfl iato ~

~Iutcwoy vboro It te routo4 to a eheet flic holdist pic or co cbo

~«called halls isotalled ac tho IOIO esd of tbo flue ftiud. 24
~cuts vee'1 vecot flev toto ie lpyroaialtoly 1$0 tfs for loch octeei.

Tho tr4wliat ~ crlou ew aotsllly Iflt4ff4fa tho ~'uclwtie Hdo
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The enclosed archaeological sufVey report fAxa A. L Saltus
covers only thos ~ areas cf planned ccnstructlcn. please nets
tho fiold sap dndlcatinc the presence cf slcnificant archae-
clcgiual rewalns bcrdorinc 212nd Creek. Should tho Plcrida
Pcver and Llcht Ccwpany plan dsvslcpmont in this area, the
ylcr14 ~ Scard of Archives and Nlatcfy would IOTufre adcuuate
tine for erchacclccical field research. The Nawwcck areas
situated betvoen PIC Nud creek and sling croak are to date
unsurveyed. Vs plan to ccwpleto cur surface reconnaissance
vithin the noxt fcw veoks,

Tha Plcrlda Pcvor and Llcht ny' cccperaticn in these
sites of hlotcrlc slcnificance ls truly appreciated. Zt la
only throuch such intotest snd cooperation that ylorida's
rapidly disappearing historic heritage can be prcporly re
~ oarchod and interpreted.
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Tbc area in whioh Plorlda Light and Dover is to constructtheir power plants bas bosn site sutvcyod ~ Thi~ area lice onths Peninsula bctvson Nofssnl ~ Say on tho South an4 Dig }fud
Crook to tho North, All of this stoa will ntt bo under son-
~ truotton, Tho area frow kud Crees co 2 '00 South an4 AlA to
2 '00 foot Vcct, lnooePasssd tho oonsCruotion stoa, Ãohabitation 1 ~ ovldcnt vlth such of the arcs under one to tvo
tcoC ot water, lying on top ot ) to 9 test ot black suck.
Oao swell hscsock toungcs into tho area ruing tvo to threetest above the vatcr lovel, Vsty fcv Oslo aro in tho area vfth
vogsCatlon'sostly ot pals and lov shrubs and vince

Tbe rosaln4tt of Florida Lighc an4 Povor' lan4 ac yot
has not bccn aenplotoly Ourvcyod. North at Dlfnd Crook thorois a largo Ridden and sterile so~ada Voot ot AlA, On thc
Zaot On4 ot this sano hassockl vhloh 1 ~ divided by AlA, thorois ~ long high (4 to 0 foot ~ lsvatfon) sound vlth a high burial
soun4 at one ond. Ths burial wound vas dcotroyod during the
ffavsl ossupation at this arcs in W ZZ, Tho long wou04 hovcvcr,still Oxists vith sweller wounds slightly to thc Volt, yct ctlll
Saot ot ACA, Aerials of'hs burial woun4I as it vas boforsW ZZI are availabl ~ .

Tbo arcs 'botwscn yclfnd Ctsok and bfg Nu4 Cree'thai yot tO
bo 4ono oowplotoly. Vhsn this 1 ~ eoeplotcd a dotai104 rcpottvill tellov. It scene appropflatc to intors yeu that ne historical
dswsgo vill bo dens by tnfs ptofsoc ao plann04 to date.
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C.I

llr. Wfilies E. Estab, Chief
Tavfroostettt yroiecta sraacb fc
Directorate of ttctottag I

o 4, Atonic Energ7 ctnnlta ion
Waobfngton, D. C. 205CS

'eer

Nr, 1014al

10l st. lotto plane Nett 2 Dochtt No. $0-sgt
Soconf Stc of 10470I»te to Covateto en tbo

~ 7 tntirtnutt el ~ tata

I,Cl CCC tlblb rvnt NCCOI lsll
»bug

bntva tenet ~ UC l Cn'N

Nay ), ltyi
W

«fg'Q
+I'lgc

P'

enon et rct to Ltt(~011l
Ites 1 - pbyofcat Oceanography Aepocte

ct»pter s of the st. lvcto plant Wait 2 Esttrerbtatal gepetc dtecveoeo
fs dtceil cho thereat asalyelo and of(tote of cbe heat diceipettos eyoten.
EteI tbovgh tlN diacl»afen 'prtatnt04 in Cblpcet 5 4f tlN ATC ~ Draft
Eavitol»tatat Stettotac lo beeed on ~ Oinller ona170ia ~ 40coilo of tiN
analyols cea bo fovn4 ta tho gotfrowtatat gtport. The cooctputal
deoigs ef tho heat ~ iuipaclos ayetes esd tl» thersat-hydraulic Isalyoie
of tho heat 4ioaipatiea eyctte fer tbe st. lvcio pleat ta beee4 oa tho vae
of asal7cical s04010 and coaaelvattve aaevnpiiooa. Tbe eccvtac7 of chtae
~ndolo baa 'beta vtrfiod ta both tbe lablrecory an4 is the ffo)d. The
~nalyel ~ aa4 diacveaioa fa Chepter S of tha Envtrorttoetat Eeporc ehovo
tlac \l» ovrftco tonptrocoro rtoto an4 104tbetb crete oto confined to
a very esall etta vith a bialoal erviroanntcl fopeet.

Wo have rotftvod tbe Cosaotco Dtpertseet ~ latotlor Deparcseac
4I4 EovlroN»stol protection Agenc7 contents os ttN Drafc
Eavlrooatatal ttettseat for tc. Eucfe Dnfc 2 ~ Otr roatooete
to tbo soot ofgatffccnt cob»ate aro provided fs the atuche4
1tosiao4 eteteoeace. Chere eevtral agtacioo sado comosta ostl ~ ltr r-«t - *ocr-". "-" e cc'7 A
rto'peccivo irene to nfnisico rttttftion
Tourt vert trely,

~~;.;. s'7J~
)Matt E. Dbrit

Director of Wtctetr Affairs

gggiach
,
Encl

cel Nr. Sech 1. Nevnas
Nr. Eicblrd Wide ig

4057

Tbo analytic coeoidtro l»th tbe seer ft014 ao4 tbs far field cbatacteriotfcr
of \bo jot. Tbe nothodology tor the prtlfstraty analytic of the sear ffo14
characttrlcttc ~ la htee4 ob tho vor'k0 Of 'Slot)la (St) abd Otberp (i co 12 ~ lOI
This anelyoia vao refln04 valag tho teavlto fros Eob and Taa' (ll) nodal
~s4 Jlt4 abl ynelesea' 00401 (20) vhfch Aovod aa Aaoleto sextnub OCIA
teeperatvro rice af 1.st fros Date No. 2 aod s.sy frou Watt Eo. 2 vhes
operactsg cao ptaat at full cepactcy ovnsg otptnhoc votAtc avw'it~
gone ef tbo typical reoulce oiutae4 viA tbo aid of cba above noctis Ire
~hoes fn 'fiancee 5.1 t asd S.l 7 and Ta'Oleo S.l 1 aa4 5 ~ 1 2 Etvover,
fo obtelafng theaa'reeulte, acevapcfoae bove beta sado to ad4 cosaorvtttoe
to the velvet obcaist4,

yot cho fIC field ene1701 ~ of the Ihlic No, 2 ~ ti» near (fold cenpttotvra
rico dtecvaeed Aove (Aac ia 1.$ '7) ie vct4 ae tbo seer aourCO boecdery
con4ttioa. Even tbovg'b tbo erudite coodoct04 by Mass (14) ea4 other ~

(ty.lt) ehov that tbe average tteptwture tice veuld be such fever Aaa
1 ~ Sy (fot fbotance. ~ Cad toe of gotsgartatr apd others (t)) pre4icc ~
~sr(ace teaptretvre rico of I)out 0.$ $7), Ao for field 4nalyoio Ates
tb Chapter 5 lo ctrrit4 out ~ causing an tnici41 oourco ttbpttttsro
of 1 ~ Sy to O4d ~ 4egree of cooetrvacfee to the rteulte obttintd.

Dltnete (22) bto 4eveiopod ~ aodot Which givta tba far field tenptrotvro
ditttAvtiob in largo flov \Atrw»tate ter btatt4 oovrcto of ftnito
ascent, Tbe final ecvetioa is Dltaero bodol le gives as foliovet

: 2'"'(—""~w-)"(—""~~j
Tba deteile of tbo sostnclatvre abl the velvte of the.eotfiicieate fn
tho above forbulattos aro erplatntd ta Chapter 5 af tbt EnvironleOC41

ONuvbtro ia tbo evperecript reftr to tbo refertncte preatsted ls Stccioa 5 2
of ttN Envlrol»tacel gtport, Tt» rt trtnctd cAlts Iad ffgtrta ~ ro ~ iee
frtu Chapcer 5 of ct» favtrolvttatat gtport.

~l C C IIu 4 ~ llI lb ~ lbI 1 nI



ieport asd to othet pAlieettone (2) to 27). Cltog the Aovo cselyele,
~a oltfwte o! tha tespereturo fa cbo flr fioM togioa sd tesperetuto
rdectfos vie W40 ed Al footlNtoo euro preplrol ~ Tbeee ~ 10 cbees
fa ytgureo $ .1 4 chrwgh $ .1 4 OC4 TAle )>L ) ~

4 sisllcr fsr ft014 aollysfe fOC Cult No. I lo estrtd out euuaing caIaltfal source of $ ,)y ()1 to )4). tria tbovgh 'boA Drftchlrd>~ toAatcw
~d Dfcwr' ndeL (22) vere oxen!ad fet clN fer ffeld predfccloae, becwle
af.tho laheteac conservscils la ytitcbsr4' techalcue, tbe preseac eallyll~
fe cotrfd ovt soiaf priccblrd ~ tecbait'u Tl>e rewire of ttN 44017010
ero ptooeat04 la TALO ).LA ast Dfgureo ).LW thrwgb $ .1 10:

Tbo 4lecwlfOS procured dove shove che chlrICteclocics 0! Choral
plae fot Cafe ~ 1 ani 2 fdfvfdwLL7. Tbo cosbial4 effects vbea Ae
thorssl )lao !ron tait No. 1 later!cree vitb tbc Dieu fra Catt No. 2
~re'4lecuuo4 la c)Nptet 5 0! Chl iavitocruecll keporc Tho oal170tc
~hove that tbo wat field efface o! intorfereoce ()4 to )9) vouid 'bl
to rdsce che seer fleM ovrfece teeperlcvre rieee rewlcisg froa 4flcborteo
of Cnlc No. I> Nero epecfffcsLL7 ~ iaterferonce vould resole ta ~ rodueties
of the surface Crees sffecte4 by tbe 57, 47, )7 end 27 isotberee of
tespereture riel. Coweopoo4iegiy, che lard!erode weld incrlslo the
fet IIOM owfeco arel ~ OMeet04 'by che I ~ $ 7 so4 17 flottNrao 0! cuplrlcut ~
rtle, Deist ~ >Lfulr euPeryOliCLOS COCSOttue e! I44tat Ae CV0 Stde
~aelo004 by tbe iootberse, tbo offeetlvo fwtborastw after laterhteseoI~ 40teraio04. Tbo sreeo Atelne4 fer 4lffereac foocherse aro abovn fafa TALO $ .1 ), yiguree 5.1 lt tbrwgh 5.1 14 sbov cbo Drdfeto4 euplrpo044
tootnora potters.

No ruitcslecfoa INtwes tho pleat dfoclntgo lo4 fet4ke 07ltue Io extuctd
4uring aorAetly curr«ats or 4urlag clack cutrrat condltionc.. toao twircu-
lettoa villoccur hecweo losg shore curteate ptcvstl fa ~ southerly 4frwttee.
Nevwet> this rocitculetfoa vou14 bo lasltniftcenc 4urlag norsel pleat operstioa
boclvee o! Ao Ieolrltion dteclnco becvoea 41OAlrfa aed faclke (2000 fc)
F44 hecsulo of tba 400!is of tbo lots'ke Meolf. 14 Chspcer 5> ~ dotsll04
~Ittsste o! Cbe roeirculecion ia endo Tho provlouo esslyet ~ of tho far
ffeM effects above, that the surface teaperecute tfoo chic coel4 be expeete4
nur As latlke yoiac vovld be oa tho order at 0.57 ot leos fot Cnft No. I
~o4 17 for Daft No. 1 fdfvfdwlty> Lelwlng no eoleetiva vtthtrsvel of
bowoa vetere loco Ae latA ~ , avlrlge teaperacvro tile of acct vlthdrava
ac Ao tatske, as ~ roevM of rectrcslcttoa. vosM ho ebwc 0.2 to 0.)7 for
Daft No. I enf shout 0.$ 7 for Daft to. I. goloccfve vfckdrull o! Socten
wcoro vuu14 ect ta further tduce AM cuyoracurs rise. Ches loth uslc ~
aro le opet4tleo O4 ootlslte Of tbe coebiee4 If!wc of CICLCCvlltiea Obow
tbst lt vw14 bc a ttN ot401 of 0,)7 TLNrlforc, twltcvlltion~ tf 4cy>
Aoul4 sot DOIO Olgaiflcsnt problem
Details of Ao eollyeee preloste4 slNvo sro gives ia tbe Tnvfrewentsl ietutt ~

T)N10 ft ie ohove tluc tho halt 4100ipltioa 070104 eo proceeted ctelt00 la
ineltnlficloc eovlroenestll iapsec. The 400lgs o'b)eccivel of CLN host
diooipatfoa eyltes of Snit so, 2 ero to tike wxf>e>a 04vlstlge of Ae exiet
iof fscllfclee I! Cult Ne. 1. Tbie vill slsfslce cbe eevirosa>scil fsplcc
rosvltlat Iros coaotrvctlos. Ottwr elteralttvo ~ , wch as tbo iatotchange
of \be preloatly Dlcsa04 intake sed diet!argo arreageseate vwL& sot relult
ls sfgaificsst euvfroaeatsL flies.

'Lees 2 iovtfne Noble 40 ielelee

Tho gsc decsy teak deetgs blois l~ preeeetod la Dffk feccioa Ll.)~ I~ There
~re Areo taAO provM04: it norselly takes 12.4 days to ftll ~ efcCL~ task so4
~ ces'k fe dfscbottd et a coatro1144 rats ofter )0 dsye. Ic I~ pouible thlt '

sfsfle teak cwl4 be dtIChlrf>4 ta elxNC ofx (4) hwrot howver, Che dtICblrgevill soot likely oceer over ~ period of ooo to tvo'dsye.

Tbo releelo reto aed ctw of tolesle are toatrolled vlrMbles oub)ect ce
cec'baled eyeciffcl\los Lfnfce. Since tbo COM0000 css be coatroll04
co occur over a perfd !res »lay bours Co 4070 eo4 co occur nosy Ctsee
yer yoet, lt fo releoslblo to ttolc tbe perldtc go ~ decly task releasee
~I a coatiavOve Potac eouree relace. The epproprfsta Z/0 for tho ocuiveloac
4eattaose tolosse so401 ia tbo sector eseusl averlte volvo.

Icu S 'ietdrelogfcll eod tydrologfe Iscorsccfoae

Tbo sstety of tbe plsst la reglrde to herricsael bu bees evaluated ta
,terse of thc Drobeblo Nsxiaua N>rrfcloe (77N) ~ 4lscuoeed ta gectfoa 2.4.)

of Ao DSLS> snd de!load sc represent!at oa ovcot approach!ac tho Dhyoical
upper Llaic e! hurrlclse iateeeity coalidcre4 roleoluiy probable for ~ geeerel
neteorological ares. Nlxfea V104 ~ speeds of lid Cuh, hourly avorlge visd
~ poedo ol 11$ aA eot ~ 12.4 felt yrslNbie vive beiihc Aat could hrelk
ever tbo bulb vote u004 ls the aallyeio. Tho pilot fo 400igse4 .Cs vttb
~ tend tho effecce of this herrfcsae. )tora ourgea snl erosion ai ~ result
0! 1NCCfclu fntvC04 vere ecCiea ~ Co isclv404 ia CLN Isllyeee Oh!eh> 701~>tvlt w> uv » Cw wl > I dww Cv bv a>uwi»wt >w ffcvc
eubetsstML blrrter fe tbe btghwy eablalaesc COO ft selt o! tbo plsat.
ttolioa It tho ret ~ of 50cy plt frat f401 fe cNNM0104 ie the ~IN170fo,
Tbo relulte of tbo enclyele pr«114 ' nialsvs serg!a etltaec tho vers,
ruwp o! Aovt 5 ft (22.0ft 17 Lfc) vbfch fe coosi40104 docwto. No
4MftfouL uslyefo la reflt4~ to uriel 41 I140104 fo coufderd aoceeelry

Ita 4 Lsplcte oa Land 000-Tewelufsl

fatten C.LS of tha tavlronseatsl ieyott deecrtbee aetiooe yleone4 to
alaiaito cffoc'te of cesetructiea oa vildlife bebfteto. It ~ tiros tf coaettwtioa
to active ia tbo 'bosch lrw 4uting tbc tutcLO brooding sellw> 4 CNoc wtvolllsace
~nd telocstioa progren vflibo fal\ftstod os tboeo erue of tho belch Iffwtd
by coaltrWtloa scclvtcy.

1tes $ '» tetrlpseat of yiAes la the Iateke gyltes ao4 Loptofuoac of orgeeteao
oa tbe Intake fcreeae

Ia Anedwsc 5 to tbo St. Lucis taft No. I Nevfreaeatsl ieyorc (fpplfclst'
ceaeote oa tbs ttf)~ ylot14s povet 4 Lig'bl cesplsy euteo eur Disso ce to
~asltor flAeatrlpsesc fa tbe iatlko clsel doting cbe fiwc year o! operation
to decerufne the extent o! fiAcatrlpseac Also la lneotsenc $ w futthot
coaft Co Cake lcCioa ~ 0 Sly be nece>wry'Co rdece acrepseot ebould cbe
~atrlpaeat tstd beccve excellMO. La this cue, tbe tostallction of ~ fiA
renovIL oyotes vwid be coalMered ~ tt ohouM also be noted that,even though,
fish slghc eoter tho ioclke cecal via Ao fatsko voloedy lips. they vfll aot
wcesllrfl7 bc fupiage4 os ttN lotlke ~ trvctvto trlveMsg ecreeno since
veloefciee fa cbe clsll 410 lov,oa clN crier o! 0 $ fpo for olntle plleC
opetltla 444 0.9 fpl fot tve Pilot Oyctlttoo.

C-3

NetfcoetIL ttsvcliag oereese teote4 to gita have ~ll rccutrd ~ coaeLtersble
fiov of vltet parallel to tbo flAgudiag portion of tbo ocreoa. Swb
~ltwtloao oro generally foued oaly oa rivere. the borlloatsl crave!fag
~croea is geaerslly coalfde104 relltively iseffecttve la ea latske easel
~veh 40 chic lc tbe ft. Lwfo pleat, tvea if hlrfcooul treveliat lcreese
wre felliblo, tbo'bypass ef ftlh esd oAer ortlsiuo lato Sig Nd CreA
voul& noc bo vlrrsat04. The iatro4uctioa of orglaioae vbich nly aoc
norWLL7 occur ia \bo Indila Liver 007 Prduco usforeeeen eCOlogfcll
eonletveacos on4 usforeeeoa conelcwncec to the orglsfn>0 thealeivoo.

I,'oaeerals sloo expreeled this high lotAO velocftfos (I fpl) vill feltosss
~otrsinseat o! fish egge ~ Lervae, Icopteaktoo, otc. Tbo sotbo4O 0004 to
calculate vsluos for entre!swat of Iooplsaltoa, !feb CMs ssd lsrvlo fs
gectlos $ .1.) of Ae tovfrou«stlL ieyort ate flov rsAIC thea veleeity
~eyeateet. Lcca1410ily, Aol~ Cllcslstioas reslta Veltd for fsteka
velectCfos of I fpe.

ietltdisg volocfc7 clpe oxiurlcaco fe4fc4cel chic offshore voloclc7 cope
bove hwn effective la goethera Cellfotais vbere aployd. Ia O44ltioa>
274 cosnoots os t'be St.lucio 2 Dtg erato thee "Ibe velocity cay, as
trop0004 by \bo appllclat, sbw14 atfor4 tbe 40gree o! ytotoccioa recutro4
to stnialle stint!Mesc 04vero ~ isysct at tbfe pleat."

Icos 4 plellgo of orgloloae Tbtovgb t'ho pleat
lt

The pbytopleAton ao4 coopMnkten thee yeu by Ae Diane 410 befog clrtt04
oy 140 prevailing ocves Iu»euc hw>u>v t' lrc -" LtrM ceocgk cr .Nle
~aovgh co evfa fdepedeotly. thly are yare o! ~ pope!ac!os at Ouch
organ!ale that Ltvo their caclre if!a cyclo reptoductloo, gtovth to
nlCvtlty, delth vhile floscinf la ocess vltlre. Tbe 4letrilutlon
at ouch DLOAcera 10 aoc relete4 to aoy oae geofrsDMa location, ssr
~ tsbdo ls tho context of ~ ftxe4 group of opecleo is ~ epecfflc locale
Tho LTdo 4! Iiu cgge eod lervlo fud ls cbe N>cchtaeOI I~ lsnd cree
~re belsg Mestiftod ae porc of ~ preoyeraclooll Mologlcsl etudy 4ucrlbed
fa Sectioa 4,1.1.2 of tba teviroueotal ieyort.

ltoa 7 tovfroueatIL Nlleureseea eo4 Nesitoriog protrue

To 40\ ~, no aerial vetststtoa ether thos phytopleAtoa ha ~ bees fwd fa
tbo Lthstie Deals of!Aors of Nscchtaoon llllnd. Dor tbio rollos, scuetle
vegotatloa hle sOC been iaeldd so sa iten for r0410Clon nonlcorisg.

rcs>IC 0! Interior er 0 rtl I 1'974

Mea I Out4oor tlcrel clos

ylorfde povet 4 Mght CoaplO7' lend 000 ~ Lass for thooo arses at tho Sc.Luei~ ates sot directly nee404 fs tbo pro4uctios ot electrical eoorgy arobeing devolope4 sed vben cospleto4 villhc aAsicte4 co tbo appropriate~goncMO for revfev scd approval.

Iten 2 - Ceoloiy aod fefssOL027

TLN SOOLOC7 Iat Setuology IICCloa of ttN tillfor St lucia Daft 2(eoctfon 2.)) provl4ee tho 4otsllo4 taforasttOa aod aselyeee rotulred by10 Cyi 100, Jlppedfx 4.

Iten ) tes Tuwlee

44 recutred 'by the IIC fa tbe St, Lucio Daft No. 2 tnvfreautsL Stet>sent,ylorl4I 70ver 4 Light uvfLL pleat »vetrolfen pfoe or ocher evlclblo pllsto~e a light O«reea aloag tbo booth 4use lfae bordertag its yroyotcy to~ talslco tutCLO 410OrteOtltioa.u Ne Ltlht ocreea Dlsociog eeooeiato4vfth Olfe I hse yec bees sccceplieh04. prior to lelectfat oultAMDllace> their effects oa F 00 tuttlo sestfug villbe lose!dered. The1Netrolfla yine apeeioe hlo oxfote4 for sony yolre o» ln4 Lehfd cbedwe LMO o! tbe ylorids Dover i Light Coepliy propercy, yec hss aocDrollferete4 to ths turtle slettae atua an che beach. Aav sowloa o! tbelight screen chat I~ dfsturbo4 fot tbo Saic 2 copetrwtfoa villbc restored.ICa 4 lateke Sylt>ns

gee ltcu 5 uede't tlN heplrtaeat Of Cceaerco llttet
Iten 5 tolfd c'ecto fualry

cawrcfIL oyerltios of ft. lucio cuit 2 10 ocbedu104 for over five Deerels tho futute. It ie coocofvAIO tblt ddfcfowL burial sltee nly ho
~ ltceole4 prior to operetfoa of this saic ~ CLNO, epeclficltioa of cha siteto receive leli4 rldvllc~ !ton Qsft 2 oplracfon fe prowturo ~ Nevtver,Lfceale4 flcllitloo4o exdt. Dor exaspll, soLM vlltea ftoa che lpyliclot'Turley point flcllltyero ahipp04 to ~ lfeenee4 burial alto ac Slrswll,SovA Cstoliss.

Ica 4 fice preperlcios

plot!de yowr 4 Light ceepeoy lo caatfsuiag tbe fsveetfgltfoa ta deters!osthe fuotbflftyo! Laltalltog a ctA Lfse for Odc 2 4urlag the cascrwcfosaf tho Deft 1 4iecbsrte Lfw 00 4ilculled 'fs fvudwac 5 to the tnvfroreNatILteporc.

Dreseatly, tbete are no a44ltfonll usfta pllud for Ao it~ lncio sita.



D
1 04AM 4

~ 4 OD
~ 7 ~ 1

o vo egg~ ~c ~ v v
~ «C V

4 4Of Ovc«og-4 41 I 'ZX c'IE
jvJ R ~ 4

~ 1 4»A1 D
~ ~ 0

~ I e
1 1 ~1 ~ \ IC
0 1 v

~ ~ 4

C ~ 1I
1 J«Z I '0

0 4

4 I ~
~ 4v

~ « ~ 4

Veer444 v~ 1 1 ~ 4ec 0 sacv»c so ~
~ «vgve
aP."I H

aM 0 O

R
~ aao ~»vre 04 ~ I ~ 1

~ RB 1 0 ~ s T 0

SS ~ O Is 4 1
1 «4 ~ »1 ~ »

114\« ~ «s a.
4 07 or14 0

~ ~ ease
OD 0

4 vVS I ~ a« ~ D

ccv DMS «g «0 B o
SO ~ ~ CO

~ o covcD 0 4 ac
0 esp~ 4 ~ era

4 0

1 D ~
M ~ 414 ~ AV4

4 ~ Ds 0I J« 1 0 ~
I ~

~ \ 0 ~ e 40 1 P 0 ~ «c 1 I
a ~ «

~ ~ 4 4 C ~

8 I 3'1 10
I 4 7O

JC 44\ere 4404

e» o 0 ~ «
V I«V~ ~
0 14 C

vg1

I
4 ~1 v
IM

odd
I
aA 1
o 4 11

D 1ror
g 1

4
'

~ 0a 1
7e"I

0
~ 1r 1c»vOle 1

»7,
V 074 0
~ V I0 4
gpp
MM OI

R1 1
I ~

M ~ 7 1
~ 7 ~ «

o 4 'ra

es 44C 4
~ 0 1'4 1 4» ~ IC
4 I 4 ~ I I0 «0 4

e ~ C o'1
~I ~ 1« ~ 4 1 1 0Ooe I

I ~ 4 ~ 4
~ Caco

~ « ~ V 00 3 1
0 C 1044

~ 0\ 4 I0A 3 ~ r
~ C a 1 ~

oo cloB
1 ~ 4 1»

4 1 ~ ~ 1
~S«eeoc

~ r e voo4 ~ 1 1 ~

kB)k"4v
Mf la»« ~ v40RMVO

7 ~ ICA 4
4 ~ I ~ 0

1 I 4 4 ~

1 1
5 oa 1 go

~ g ~ Tve ko»v

4
1

IR

~ I

I 4
~ 0
4 IS4

10 4

0 7
~

$
11
I 04 0
~ 0

»4
~ I

1 '$

4 ~
Eg

P2

APPENDIX D

ENVIRO?@KRAAL GLOSSARY

Aerobic

Algae Any plant of the algae group comprising practically'll

seaweeds and allied freshwater or nonaquatic forms.
Sizes range fram unicells (microscopic; 30 millionths
of an inch) to seaweeds (up to a few hundred feet in
length)

Alluvium Sand, gravel, soil or similar material deposited by
running water

In discussing the environmental effects of construction and operation of
nuclear power plants and fuel reprocessing facilities, it is necessary to
use words and phrases that may be unfamiliar. The following glossary
lists and defines a number of the more frequently used terms that appear
in environmental reports and statements.

Living or active only in the presence of oxygen

Ambient

Anadromous

Surrounding on all sides

Pertaining to an organism that lives most of its adult
life in sea water but spawns in freshwater streams.
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Anaerob ic

Aphotic zone

Aquifer

Autotrophic

Baseload plant

Benthic

Living or active in the absence of free oxygen

An area within the water column in which light does
not penetrate with sufficient intensity to maintain
photosynthesis

A body of earth material capable of transmitting water
at a rate sufficient for economic extraction by wells

Self nourishing; denoting those organisms that do not
require an external source of organic material but
can utilize light energy and manufacture their own
food from inorganic materials; e;g., green plants

A large electrical generating station which is
operated at the highest possible plant factor to fur-
nish part of the utility's normal continuous electri-
cal load

Referring to life on the bottom of a body of water.
(The noun benffx3e refere tO Organisms attached to or
crawling on the bottom.)



Bloaccumulat ion The ability of living organisms to concentrate chemi-
cal elements upoa upcake or ingestioa

Biocide

Biomass

Biota

Blovdovn

A chemical agent vhich villdestroy living organisas

The amount of living matter in the form of one or more
kinds of organisms present ia a particular habitat;
usually expressed as weight of orgaaisms per unit area
of habitat (if ia suspeasioa: per unit volume)

The pleats and animals (flora and fauna) of a region

A release from any closed system for the purpose of
controlliag or inElueacing the chemistry or physics

Brackish water Noderately salty, nonpotable water such as found in
estuarine tones or marshes near the sea

Biochemicsl oxygea The quantity of oxygen required by microorganisms to
demand (BOD) stabilixe the organic matter in a body of vater (by

aerobic chemical reactions)

Copepode

Crustacean

Curie

Darner sal

Detritus

Diatoms

A group of minute aquatic organisms (about 0.1-in.
long) that have rounded bodies and a piir oE elongated
oarlike swimming appendages; found everyvhere in
shallow waters and part of the open-water plankton of
ponds, lakes and oceans

An animal having a hard but flexible exoskeletoa

A quantity of radioactive material decaying at the
rate of 3.7 x 10 disintegrations/sec

Pertains to those aquatic organisms that live near the
bottom of a body of vater

The mass of nonliving matter composed of dead orgaaisms
(and their fragments) and the inorganic constituents
such as clay particles and sand grains

Unicellular greenish-brown plants with a siliceous
covering (sxosksletoa); often forming uaicellular
chains

Carnivore

Catadromous

Chelating agent

Chemical oxyg,ea
demand (COD)

Chioramine

Chlorine demand

Cold shock

Combined cycle
geaerating uait

Pertains co an animal that feeds on other animals

Pertaining to organisms that spend most oE their life
ia freshwater but migrate to thc sea to spava

Usually an organic substance vhich combines generally
vith metals to permit reroval from liquid effluents

Measuremeat oE the oxygca equivaleat of that portion
of organic matter in a sample chat is suscepcible to
oxidation by a strong chemical oxidant

A compouad formed by the substitutioa of chlorine for
one or sure hydrogen atoas in an ammonia structure

Chlorine demand of vater is the difference betveen
the amount of chlorine applied to a treated supply
and the amount of free, combined, or total available
chlorine remaining at the end oE the contact period

A phenomenon vhich occurs vhen an aquatic organism is
sub)ected to a rapid decrcasc in temperature

A geaeratiag unit that utilises both a gas curbine and
a steam turbine. The turbine exhaust is utilired in
che fossil-fired steam boiler resulting ia greater
total efficiency. Ia addition to increased turbine
efficiency, this system features rapid start and base-
load capability.

Discount rate

Dissolved oxygen
(D.O.)

Diuraal

Drift

Ecosystem

Endemic

, Entrainment

The cost of money used in determining the present
value of a future expenditure

Conceactacion of oxygen ia vater, usually expressed in
milligrams per liter (ag/1) or parts per million (ppm)

l

24 hour daily cycle

Heavier-than-air liquid droplets emitted from a cool-
ing tover with the plume vhich are generally deposited
in the vicinity of the tower

A system made up of a community of animals, pleats, and
bacteria, and the physical and chemical environment
vith vhich ic is interrelated

Peculiar to a particular people or locality

The water and the associated suspended biological
organisms which src tskea into a power generating
facility. These organisms are thus exposed to thermal>
chemical aad mechanical changes vithin the condenser
cooling system prior to being discharged to the receiv-
ing waters.



Entrapment

Epilimnion

Euphotic xone

Eutrophication

Free chlorine

Fry

Genera

Habitat

Halocline

Herbivore

Hypolimnion

Entrapment refers to a situation where organisms,
principally fish, arc sub/ected to a system that will
not allow for their safe return to their natural
habitat, i.e., impingement and subsequent death on
intake screens.

That portion of a deep stratified lake above the
thermoc1inc that has approximately the same tempera-
ture as the surface

That portion of a coastal stream influenced by thc
tide of the body of water into which it flows; a bay
at the mouth of a river where the tide meets theriver current; an area where fresh and marine waters
mix

The lighted region of a body of water that extends
vertically from the water surface to the depth of
effective light penetration

The process whereby water bodies undergo an increase
in available 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 fishes or of some other animals, as
frogs

Either of the two germ cells which unite to fozm a
new organism

A taxonomic category comprising a group of structur-
ally related species

The specific type of place or location where an
organism lives

Zone in which the salinity of a body of water changes
rapidly with increasing depth

An organism that feeds on plant material

In a thermally stratified lake the zone which extends
from thc thermocline to the bottom; usually devoid of
oxygen and high in carbon dioxide

Invertebrates

Isotherm

Linnetic

Littoral

Nacrophyte

Ban-rem

Nannoplankton

Nekton

Nutrients

Old field

Oligotrophic

The act of coming in violent contact with; used in
the context of organisms striking intake structure
screens and racks and being retained there

Animals without an internal skeletal structure (with-
out a backbone); e.g., insects, clams, lobsters

The line on a chart connecting points. having the same
temperature at a given time

An embryo that becomes self-sustaining and indepen-
dent before it has assumed the characteristic features
of its parents

The open~ter xone of a body of water such as a lake.
In general this level willbc at thc depth at which
the. light intensity is about IZ of full sunlight
intensity

Crowing or living underwater near thc shore

Large plant

A measure of the total absozbed dose received by a
large number of persons (the absorbed dose in man-rcm
is thc product of thc number of persons in the group
times the average dose absorbed in rcm by each member
o! the group)

Very minute plankton not retained in a plankton net
equipped with No. 25 silk bolting cloth (mesh, 0.03
to 0.04 mm)

Collective term for the actively swimming organisms
in oceans and lakes

Elements or compounds essential 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

Term generally applied to a relatively dccp body of
water which lacks an extcnsivc littoral conc and is
poor in dissolved nutrients, plankton is usually
scarce and productivity is low



Ocnivore

Pelagic

Phytoplankton

Plankton

Poikilotherml

Pycnocline

Reserve margin

Residual chlorine

An animal which may subsist on plant foods, animal
foods, or both

Habitat xone comprising the open waters of a basin

Plankton consisting of plant life
Passively floating or weakly swimming aquatic organ;
isms, incapable of regulating their mobility; con-lt lktkpl t (~ht l k d lttl~lk
Animals whose tecperature varies with that of the
surrounding medium; cold-blooded animals

The xone in which the density of a body of,water
increases rapidly with increasing depth

A measure of the dose of any ionizing radiation to
body tissues in term of the energy absorbed per unit
mass of tissue (1 rad ~ 100 ergs/gm)

A measure of absorbed dose in terms of its estimated
biological 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 is satisfied

Spray module

Stratification

Succession

Symbiosis

Taxonomic

Therml inversion

Thermocline

Trophic

Vertebrates

Zooplankton

Cooling system unit which ejects heated water into
the air through noxzles into canals or ponds

The process of dividing into layers. In the context
of a deep lake, the dividing into layers of different
temperatures.

The orderly process of coxmunity change; the sequence
of communities 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 naming of type. groups within a subject field

A reversal of normal atmospheric temperature gradient;
increase of tenperature of air with increasing
altitude

The xone (in atbody of water) in which the temperature
changes rapidly with increasing depth

Pertaining to, or connected with, nutrition or feeding

Animls that have an internal skeletal system (with a
backbone); e.g., fish, mxn

Minute planktonic animals that feed on phytoplankton
and, in turn, form food for young fish

Roentgen A unit of exposure to ionizing radiationp specifically
the amount of X or gamma radiation that produces a
charge of one electrostatic unit in one cmx of dry air

.Salinity- Parts per thousand by weight of the dried solid
residues obtained from water when all organic matter
has been oxidized, all bromides and iodides replaced
by chlorides, and all carbonates converted to oxides
usually expressed in grams/kilogram or parts per
thousand (ppt)

Sessile

Spawn

Permanently attached and not free to move about

To shed the scx cells, especially as applied to
animals that shed eggs and sperm directly into water
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JOINT
PUELXC SOTICE

U. S. Environmental Protection Agency
Region IV, Consolidated Permits Branch

345 Courtland Street, N. E.
Atlanta, Georgia 30365

404/881-2328

in coa5unction vith
Florida Department of Environmental Regulation

Twin Towers Office Building
2600 Blair Stone Road

Tallahassee, Florida 32301
904/488-4807

October 15, 1981Public Notice No. 81-FL195

NOTICE OF PROPOSED REISSUANCE OF
NATIONAL POLLUTANT DISCHARGE ELIMINATIONSYSTEM 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 pl'ant 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 Management of fish and
Wildlife - Surface Waters.

The proposed NPDES permit contains limitations on the amounts of pollutants
alloved to be discharged and vas drafted in accordance with the provisions of
the Clean Water hct (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 coaxnent from the public.

Persons wishing to comment upon or ob5ect to permit reissuance or to the
proposed permit limitations and conditions, or vishing to request a public
hearing, are invited to submit same in writing vithin thirty (30)'ays of the
date of this notice to the Enforcement Division, Environmental Protection Agency,
345 Courtland Street, N. E., Atlanta, Georgia, 30365, ATTN: Ms. Earline Hanson.
The NPDES Number should be included in the first page of comments.

hll comments received vithin the 30-day period vill be considered in the
formulation of final determinations regarding the permit. Any interested person
may vithin the 30-day period request a public hearing. Where there is a
significant degree of public interest in the proposed permit reissuance, the
EPA Regional Administrator villhold 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



After consideration of all written comments and of the requirements and
policies in the Act and appropriate regulations, the EPA Regional Administrator
willmake 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.
Xf the determinations are substantially changed, the EPA Regional Administratorwill 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 20C 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. 12%1 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 oX 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.

C-3



Permit No.: FL0002208

'i":.„" NP'T ES ENVIRONMENTALPROTECTION AGENCY
1 REGION IV

$45 COURTLAND STREET
ATLANTA GEORGIA 36365

AUTHORIZATIONTO DISCHARGE UNDER THE *

NATIONALPOLLUTANTDISCHARGE ELIMINATIONSYSTEM

In compliance with the provisions of the Clean Water Act, as amended
(33 U.S.C. 1251 et. seq; the "Act"),

t

Florida Power and Light Company
Post Office Box 529100
Miami, Florida 33152

is authorised 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
I

from discharge points enumerated herein,.as serial numbers 001, 002
003, 004,'05, 006, 007 and 008

in accordance with effluent limitations, monitoring requirements and
other conditions set forth in Parts I, II, and IIIhereof. The permit
consists of this cover sheet, Part I 11 pages(s), Part II 1 2 page(s)
and Part III 3 page(s).

This permit shall=become effective on

This permit and the authoriaation to discharge shall expire at
midnight, (5 Years)

Date Signed

C-4



A. EFFLUENT LLiIITATIONSANDhIONITORING REQUIREMENTS

Measurement Sample
Frequency Type

Pump logs
Recorders
Recorders
Multiple Grabs
N/A

Hourly
Hourly
Hourly
1/week
N/A
Daily

Flow-m3/Day (MGD)
0 0

Discharge Temperature C( F)
0 0Temperature Rise C( F)

Total Residual Oxidants (m5/1)
Mixing Zone Temperature C( F)
Condenser Chlorine Addition
(minutes/day)

Discharge of intake screen backwash is
requirements.

N/A
45(113) 1/
16.7(30) 1/
0.1 2/

3/
N/A Log

permitted .without limitation or monitoring

During the period beginning on e ffective date and lasting through start of Unit 2 chlorination
the permittee is authorized to discharge from outfall(sl 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 'ischarge Limitations hionitoring Requirements

Instantaneous
Maximum

Auxiliary cooling water systems for Unit 1 may be continuously chlorinated,.however ~

TRO shall not exceed a maximum instantaneous concentration of 0.03 mg/1 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/1, permittee shall implement a minimization study as indicated in
Part III.J.
Permittee shall investigate the availability of continuous recording TRO mon'itors
with low levels of sensitivity (0.01 to 0.03 mg/1) and shall field test such unit(s) .
Not later than the start of Auxiliary cooling water system chlorination~ permittee
shall install a continuous TRO rec'order, if an acceptable device is found, at the
terminus of the discharge canal. gn the event that a continuous recorder cannot beinstalled 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. A'dditional grab samples shall be conducted
during period(s) of TRO discharge from condensers.

Cl
C)
C)

CO
00

(CONTINUED)



A. EFFLUENT LLiIITATIONSAND MO'.vlYORING REQUIREMEN18

Duringthe perio beginning on ef fective date and lasting through start of Unit 2 chlorination
the permittee is authorized to discharge from outfall(sl 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 I~ taken at the following Iacabon[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/ 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 t'o minimize
use of chlorine, and (3) fouling of circulating'water system. In the event that

0 0discharge temperature exceeds 45 C(113 F) permittee shall notify the Chief, Mater
Enforcement Branch in a manner similar to that provided for in Part II.A.3-c- (5 days).

2/ Total residual oxidants (TRO) shall not exceed a maximum instantaneous concentration
of 0.1 ng/1. TRO shall not be discharged from Unit 1 condensers for more than two
hours per day. o

3/ The ambient ocean surface temperature snail not exceed 36.1 C(97 F) as an instan-
taneous maximum at any .point.

0
6 00
8 e
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A. EFFLUENT LLIIITATIONSAND MONITORING REQUIREMENTS

During the period beginning on start o f Unit 2 chlorination and lasting through expiration
the permittee is authorized to discharge from outfall(sl serial number(s) 001 and 008 — Condenser cooling water andauxiliary 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 OIaracteristic Discharge Limitations Monitoring Requirements

InstatItaneous
Maximum

Measurement

Frequency
Sample

Type

Flow-m3/Day (MGD)
Discharge Temperature C( F)0 0

0 0Temperature Rise C( F)
Total Residual Oxidants (mg/1)
Free Residual Oxidants ]mg]1)
Mixing Zone Temperature C( F)
C'ondenser t,"hlorine. Addition

(minutes/day unit)

N/A
45(113) 1/
16.7(30) 1/

See Below
See Below

36.1(97) 2/
120 per unit

Hourly
Hourly
Hourly
1/week
1/week

See
Daily

Pump logs
Recorders
Recorders
Multiple Grabs
Multiple Grabs

Part III.I.
Log

Discharge of intake screen backwash is permitted without limitation or monitoring
reguirements.

Free available oxidants shall not exceed and average concentration of 0.2 mg/1 and a
maximum instantaneous concentration of 0.5 mg/1 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/1 at any time as measured in the dis-
charge canal prior to discharge to the Atlantic

Ocean.'uxiliary

cooling water systems for Units l and 2 may be continuously chlorinated; how-
ever, TRO shall not exceed a maximum instantaneous concentration of 0.03 mg/1 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/1, permittee shall implement a minimization study as indicated in
Part III.J.

(CONTINUED)
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A. EFFLUENT LLdITATlONSANDMONIYORlNGREQUI REMEN'1'S
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During the period beginning on start of Unit 2 chlorination and lasting through expiration
the permittee is authorized to discharge from outfall(sl serial number(s) 001 and 008 — Condenser cooling water and
auxiliary cooling water discharged to the Atlantic Ocean (inclucies 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. In 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-trol 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).

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. 4n 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.
Sampl'es taken in compliance with the monitoring requirements specified above
shall be taken at the following location(s): Intake temperature and flow at
plant-intakes and all other parameters in the discharge canal prior to discharge
to the Atlantic Ocean, except that TRO and FRO shall also, be monitored at the
condense'r discharge for each Unit prior to entry into the plant discharge canal.

1/ Under. the following conditi'ons the. maximum:- discharge temperature shall be limited0 0to 47.2 C(117 F) and the temperature rise to 17.8(32): Condenser'nd/or circu-
lating water pump maintenance, and (2) fouling of circulating water system. In
the event that discharge temperature exceeds 45 C(113 F) permittee shall notifythe Chief, Mater Enforcement Branch in a manner similar to that provided for inPart 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.
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A. EFFLUENT LLIIITATIONSAND MONITORINGREQUIREMENTS

Duringtheperiodbeginning on the effective date of this permit and lasting through expiration
the permittee is authorized to discharge from outfall(sl serial number(s) 002 1/ —.Low volume was te discharge tointake canal from Unit.". 1 and 2
Such discharges shall be limited and monitored by. the permittee as specified below:

Effluent Characteristic Discharge Limitations
kg/day (lbs'/day) Other Units ('mg/l )

Monitoring Requirements

Sample
Type

Measurement
Frequency

N/A
15
30

1/week
1/week
1/week

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.

Daily Avg Daily Max Daily Avg Daily Max

Flow-m3/Day (MGD) N /A . N /A N/A CalculationOil and Grease 41(90) 55(120) 20 GrabTotal Suspended Solids 82(180) 270(600) 100 Composite
Prior to the start of discharges from Unit 2, quantity limitations shall be one-half of
the limitation shown.

The pHshall not be less than 6 ~ o standard unitsnorgreater than 9 ~ 0 standard units and shall be monitored
1/batch on a grab sample.

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 followinv. h t ation(s):
discharge from the neutralization basi.n prior to mixing with any other waste
stream.
1/ Serial number assigned for identi.fication and monitoring purposes.
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A. EFFLUENT LLIIITATIONSAND 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) 003 1/ — 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
kg/batch (lbs/batch), Other Units ( mg/1 )

Momtonng Requ>rements

N/A
15
30

1.0
1.0
1.0

The pH shall not be less than 6. 0 standard units nor greater than 9. 0 standard units and shall be monitored on
representative grab samples.

Measurement Sample
Daily Avg Daily Max Frequency Type

Flow-m3/Day (MGD) 2/- N/A 1/day Determination(s)
Oil and Grease 2/ 20 2/ Grab
Total Suspended Solids 2/ 100 2/ Composite
Copper, Total 2/ 1.0 2/ Composite
Iron, Total 2/ 1.0 2/ Composite
Phosphorus as P 2/ 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 whichthere is no dz.scharge, these effluent limitations and monitoring requirements will notapply-

There shall be no discharge of floating solids or visible foam in other than trace amounts. '0n
00
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Samples taken in compliance with the monitoring requirements specified above shall be take n at the followinq I:.i ation(s):
discharge from the metal cleaning wastes treatment facility(s) prior to mixing
with any other waste stream.

1/ Serial number assigned for identification and.monitoring purposes.
2/ The total quantity of each pollutant discharged shall be reported. In no case

shall the quantity discharged exceed the quantity determined by multiplying
the volume of the batch of metal cleaning waste generated times the concen-
trations noted above (i.e., 3.8 kg (8.3 lbs) of iron, copper a'nd phosphorus;
57 kg (125 lbs) of oil and grease; and 114 kg (250 lbs) 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.



A. EFFLUENT LL~IITATIONSAND 4IONITORING REQUIREMENTS
During

th 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) 004 1/ — Radwas te Sys t em 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 )

Daily Avg Daily Max Daily Avg Daily Max
Measurement Sample

Frequency Type

N/A N/A N/A N/A 1/batch Calculation
Oil and Grease 4.1(9.-0) 5.5(12.0) 15 20 1/batch 2/ Grab

Total Suspended Solids 8.2(18) 27.0(60.0) 30 100 1/batch Grab

Prior to the start of discharges from Unit 2, quantity 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 &an N/A standard units nor greater than 9. 0 standar~l units and shall be monitored
1/batch.

There shall be no discharge of fioating solids or visible foam in other than trace amounts.

Samples taken in compliance with the monitoring requirements specified above shall be taken aL the following ioration(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 o'il and grease determinations are less than 10 mg/1, this
monitoring may be discontinued.
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A. EFFLUENT LL~IITATIONSAND MONITORING REQUIREMENTS

Duringtheperiod beginning on the effective date of this permit and lasting through expiration
the permittee is authorized to discharge from outfall(sl serial number(s) 005 1/ — Dewa ter ing was tes from Unit 2

construction discharged to intake or discharge canal
Such discharges shall be limited and monitored by the permittee as specified below:

Effluent Characteristic Discharge Limitations Monitoring Requirements

Daily Max Daily Avg
Measurement

Frequency
Sample

Type

Flow-m /Day (MGD) - N/A
Total Suspended Solids (mg/1) 55

N/A
115

2/month
2/month

Calculation
Grab

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 )x taken at the following in< ation(s):
point(s) discharge prior to entering the intake or discharge canals.

1/ Serial number assigned for identification and monitoring purposes.
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A. EFFLUENT LL~IITATIONSAND MONITORING REQUIREMENTS

During the period beginning on ef fective date and lasting through expiration
the permittee is authorized to discharge from outfall(sl serial number(s) 006 1/ — Sewage Treatment P lant D is char ge

Such discharges shall be limited and monitored by the permittee as specified below:

Effluent 0!aract ristic Discharge Limitations

mg/1(except as noted)
Daily Avg. Daily Max.

Monitoring Requirements

Measurement Sample
Frequency Type

Flow-m /Day (MGD) N/A
BOD5 30
Total Suspended Solids 30
Fecal Coliform organisms/100 ml N/A

64 (0.017)
60
60

N/A

1/week
1/quarter
1/quarter
1/quarter

Instantaneous
Grab 2/
Grab 2/
Grab

In addition to the specific limits, the daily average effluent BOD5 and suspended 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»!onitored
1/week.

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 bt taken at the fi>ilowin> locat:o-!(s):

Sewage treatment plant discharge prior to mixing with any other waste streams.
1/ Serial number assigned for identification and monitoring purposes.
2/ Influent and effluent.
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A. EFFLUENT LL~IITATIONSAND MONITORING REQUIREMENTS

Mringthe period beginning on ef fective date and lasting through expiration
the permittee is authorized to discharge from outfall(sl 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:

Effluent Characteristic Discharge Limitations Mo»itori»g Requirements

Flow-m3/Day (MOD)
Oil and Grease (mg/1)
Total Suspended Solids
Total Iron (mg/1)
Total Copper (mg/1)

Daily Avg.

N/A
15

(mg/1) 30
1.0
1.0

Daily Max.

N/A
20

100
1.0
1.0

Measurement
Frequency

2/
2/
2/
2/
2/

Sample
Type

Calculation
Grab
Grab
Grab
Grab

r
There shall be no discharge of floating solids or visible foam in other than trace amounts-.

C

Samples taken in compliance with the monitoring requirements specified above shall be taken at the fiillo~!A>morat'.o!(s):
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. Totalvolume of batch and period of discharge shall be reported.
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Part II
Page II-1

Ao MANAGEMENT REQUIREMENTS

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.

2. Change in Discharge

Any anticipated facility expansions, production increases, or process
modifications which will result'n new, different, or increased
discharges of pollutanta 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,

3. '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 Discharge
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 discharge will return to
compliance; and

(3) Steps taken to reduce, eliminate, and prevent recurrence of
the noncomplying discharge.
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c. 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 extra-
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 cou'id cause a threat to
public drinking water„ supplies.

d. Nothing in this permit shall be construed to relieve the permittee
from civil or criminal penalties for noncompliance.

4. Facilities Operation
t

All 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 poss'ible. This
includes but is-not limited to effective performance based on
design facility removals, adequate funding, effective management,
adequate operator staffing and training, and adequate laboratory
and process controls (including appropriate quality assurance
procedures); and

b. 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,

c. The permittee, in order to maintain compliance with this permit
shall control'roduction and all discharges upon reduction, loss,
or failure of the treatment facility until the facility is
restored or an alternative method of treatment is provided.

5. Adverse Impact

The permittee shall take all reasonable steps to minimize any
adverse impact to waters of the United States resulting from

C-16



Pert II
Page II-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.

6. Bypassing

"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 wastewater's 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 unanticipated 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/inflowanalyses are
scheduled to be performed as part of an Environmental Protection
Agency facilities planning project.

7. Removed Substances

Solids, sludgesp filter backwash, or other pollutants removed in
the course of treatment oi control of wastewaters shall be disposed
of in a manner such as to prevent any pollutant from such materials
from entering wate.s of the United States.
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8. Power Failures

The'ermittee 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
capabilities at time of permit issuance, the permittee must furnish
within six months to the Permit Issuing Authority,"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.

t [

9. -Onshore or Offshore Construction

This permit does not authorize or approve the construction of any
onshore or offshore physical'tructures 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 required 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 pollutants.
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2. 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.

3. Availability of Reports

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).

4. 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.

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 established 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", Fait II
(A) (6), nothing in this permit shall be construed to relieve the
permittee from civil or criminal penalties for noncompliance.

7. Oil 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 frbm
any responsibilities, liabilities, or penalties established
pursuant to any applicable State law or regulation under authority
preserved by Section 510 of the Act.
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9. Property Rights

Th issuance of this permit does not convey any property rights in
either real or personal property, or any exclusive privileges'or
does it authorize any injury to private property or any invasion of
personal rights, nor any infringement of Federal, State, or local
laws or regulations.

1P, Severability

The provisions 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 othe" circumstances, snd the remainder of this permit
shall not be affected thereby.

1 l. Permit Continuation'

new application shall be submitted at least 180 days before the
expiration date of this permit. %vere EPA is the Permit Issuing
Authority, the terms and conditions of this permit are automatically
continued in accordance with 40 CFR 1'22;5, provided that the permittee
ha" submitted a tim. ly and sufficient application for a renewal permit
and the Permit Issuing Authority is unable through no fault of the
perm'ttee to issue a new permit before the expiration date.

C. MONITORING AND REPORTING

1. Representative Sampling

Samples and measurements taken as required herein shall be
representative of the volume and nature of the monitored discharge,

2. Reporting

>jonitoring results obtained during each calendar month shall be
summarized for each month and reported on a Discharge 'Monitoring
Report Form (EPA No. 3320-1). Forms shall be submitted a 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

3. 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" ).

4. Recording of Results

For each measurement or sample taken pursuant to the requirements
of this permit, the permittee shall record the following information:

a. The exact place, date, and time of sampling;

b. The person(s) who obtained the samples or measurements;

c. The dates the analyses were performed;

d. The person(s) who performed the analyses;

e. The analytical techniques or methods used; and

f. The results of all required analyses.

5. 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 calcul'ation and reporting
of the values required in the Discharge Monitoring Report Form
(EPA No. 3320-1). Such increased frequency shall, also be indicated.
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6. Records Retention

The per'mittee 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.

D. DEFINITIONS

1. Permit Issuing Authority

The Regional Administrator of EPA Region IV or designee.

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 modth. It is, therefore, an arithmetic mean found by adding
the weight's 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).

E

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 "Quantity" on the DMR.

c. The "maximum daily discharge" is the total mass (weight) of a

pollutant discharged during a calendar day. If 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 value recorded during the reporting
period is reported in the "Maximum" column under

".Quantity'n

the DMR.

4. Concentration Measurements

a. 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.

I

b. 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.'he 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.

c, 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 r'eporting period
is reported under the "Maximum" column under "Quality" on the
DMR.
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Part II
Page II-ll

5. Other Measurements

a. The effluent flow expressed as M /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.

b. 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.

6. Types of Samples

a. Composite Sample — A "composite sample" is any of the following:

(l) 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'ollected continuously
over a period of 24 hours at a rate proportional to the flow.

I

b. 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.

7. Calculation of Means

a. Arithmetic Mean: The arithmetic mean of any set of values is
the summation of the individual values divided by the number
of individual values.

b. 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 one (l) ~
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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 I

Page I-11
Pcimjt No. FL0002 208

B. SCHEDULE OF COhfPLIANCE

X. The permittee shall achieve compliance arit the effluent limitations specified for
discharges in accordance eath 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 structure operation (Part III.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

(2) Report — 15 months after commercial operation
date of Unit 2

e. Auxiliary Cooling System Chlorine Minimization (Part III.J)
(1) Implement — Start of system chlorination
(2) Status reports — Quarterly (4 reports)
(3) Final Report - 15 months after implementation

2. No later than 14 calendar days follovring 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 III
Page III-1
Permit No. FL0002208

PART III
OTHER REQUIREMENTS

A. There shall be no discharge of polychlorinated biphenyls com-
pounds such a's those commonly used for transformer fluid.

B. The company shall notify the Regional Administrator in writing
not later than sixty (60) days prior to instituting use of any
additional biocide or chemical used in cooling systems, other
than chlor'ine, which may be toxic to aquatic life 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.

l

E. All environmental monitoring reports submitted to the U. S.
Nuclear Regulatory Commission shall be submitted to EPA .

F.

G.

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 a'nd 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.
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 IXI-2
Permit No. FL0002208

H. If an applicable standard or limitation is promulgated undersections 301(b)(2)(C) and (D), 304(b) (2), and 307(a) (2) andthat effluent standard or limitation is more stringent than
any effluent limitation in this permit or controls a pollutantnot limited in this permit, this permit shall be promptly modi-fied or revoked and reissued to conform to that effluent
standard or limitation.

I. 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 imagryoverflights 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.

J. Permittee shall conduct a chlorine minimization program forthe auxiliary cooling water system if the TRO concentrationlevels 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 publishedin Appendix A, ~ 68354, October 14, 1980, to the extent im-
plementable on the auxiliary cooling system at the St. LuciePlant. Implementation of the plan, if required, shall be nolater than 30 days after the Permittee becomes aware that 'the
concentration level of TRO equals or exceeds 0.02 mg/L. Briefstatus 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 III
Page III-3
Permit No. FL0002208

R. Copies of reports submitted in accordance with Part III.F.
shall be forwarded by the permittee as follows:

Number o f Co ies Addressee

Director, Enforcement .Division, EPA(Atlanta)
Chief, Ecology Branch EPA(Athens)
Florida Dept. of Environmental Regulation
(Tallahassee)
Assistant Director for Environmental Technology
USNRC (Washington)
Regional Director, Fish and Wildlife Service
(Atlanta)
Regional Director, National Marine Fisheries

Service (St. Petersburg)

Additionally, two copies 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).

L. The State of Florida Department of Environmental Regulation
has certified the discharge(s) covered by this permit with
conditions (Attachment B). Secti'on 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 certification.
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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PERMIT RATIONALE
ST. LUCIE NUCLEAR POWER PLANT

UNITS 1 and 2

FLORIDA POVER AND LIGHT COMPANY
October 22, 1981

I. 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 romul ated on October 8, 1974 (39
Federal Re ister ,. and with ro osed guide-

nes rev s ons published on October , 980 (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,

B. Provisions of the Florida Water guality 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.

II. Effluent Limitations

A. Out fal 1 Seri al Numbers (OSN) 001 and 008 - Once
through condenser cooling water and auxiliary
cooling water:

1. Temperature: Discharge temperature of 45 C(113 F),
except under specific abnorma) opergting condi-
tions when limitation is 47.2 C(117 F) an)
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 O.l mg/l

due to condenser chlorination for a maximum
period of two hours per day, per unit. Limi-
tation is based on Water guality Standards
requirements which are more stringent 'than
effluent guidelines. Florida Standards
(17-4.244(4)) preclude a ma'ximum pollutant
concentration within a mixing zone which
exceeds the amount lethal to 50 percent of
the test organisms in 96'ours (96-hr LC50)
for a species significant to the indigenous
aquatic community. The 96-hr LC50 value
for Blue Crabs of 0.10 mg/l'as been used
to estab 1 i sh the ef fluent l,imit.
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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-; romul-
ated and October 14, 1980, ro osed regu a-
eons and a reopener provision ave been

included also.

OSN 002 - Low volume wastes: Limitations are as
4 1 d by ~)d d 4 423.12( )(3).

guantity lim>tations are compute using a waste
flow of 0.72 MGD, based on historical records
from Unit l.
OSN 003 - Metal cleaning wastes: Limitations are

4 1 4 by~)d 423.12(b)(3) d y
osed 423.13(g), except that a best professional
u gement limitation for phosphorus of 1.0 mg/1

has been included'.

OSN 004 - Radwaste: Limitations are as required
by ~)d d d ')23.12(b)(3) 1
volume wastes using a f ow of 0.07 NGD, 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.

OSN 005 - Dewatering Mastes 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 bl'owdown: Limi-
tations are based on romul ated 40 CFR 423.12(b) (6) .
Quantity limitations are not ncluded 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 (lbs/day)=8.345 x Flow (NGD) 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 appl'icant, and con-
centrations (mg/1) are as provided in applicable
subsections of 40 CFR 423.

I. Proposed Permit Period: Five years. The
NPDES permit requires compliance with the
most stringent requirements of either the ~ro-
mul ated (October 8, 1974) or ro osed (Oc~o-

er , 1980) regulations (40 R .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 )udgement 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.
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ST. LUCIE NUCLEAR PLANT
316(b) Finding for Best Technology Available

'ection 316(b) of P.L. 95-217 requires that the location,

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)'nd several government agencies, BTA was

determined for the St. Lucie Nuclear Plant intake system prior to

plant gperation.

FINDINGS

The 2-unit 1612 net 'AW St. Lucie Nuclear Plant is located on

a 1130-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 nuclear plant. The

ocean i'ntake for Units 1 and 2 is located 1200 ft from the Atlantic

shoreline in a high energy/low impact area characterized by wa0er

turbulence and shifting sand or sand-shell substrate with a lack

of bottom cover or outcroppings. The unstable substrate precludes

the establishment of macrophytes or attached benthic communities.

From the ocean intake point, water *s drawn through 2 buried pipe-

lines (I ~ D. — 12. 0 ft) at 10 fps to the intake canal. This 300-

ft wide canal begins 450 ft west of the shoreline where it funnels

the cooling water some 500 ft to the nuclear plant intake structures

(bars and screens) ~ Pumps at. the nuclear plant provide a design

flow of 2290 cfs (5.62 x 106 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 organism migration and a

velocity cap to minimize fish entrapment were installed for each

pipe ~ Presently, with one unit operating, horizontal intake

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 Company

at their El Segundo fossil fuel plant. At El Segundo, 272
tons'f

fish were entrapped during the first year of operation when

no 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 (94.58 reduction) (USAEC,

1974) ~ Velocity caps are designed to provide flow rate in a hori-
zontal radial direction because fish are familiar with horizontal

I velocities, and they usually Vill 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 Resources'iami 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.

In 1975, Applied Biology, Inc. continued the monitor'ing through
1980. 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. During 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

accumulations of fishes and shellfishes in the canal.

o The greatest yearly canal catch over the past 5 years was
r

1501 fish in 1980. Total estimated fish biomass lost to

the Atlantic Ocean that year,was 6818 kg or about 0.28 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 turtles are found along Hutchinson

Island. The most common is the Atlantic loggerhead turtle
followed by the green turtle, leatherback turtle, hawksbill

turtle, and the Atlantic Ridley turtle. The leatherback

turtle and the Florida population of green turtles are

classified as endangered species by the Federal Government
l

LCFR 41 (208):47180-47198; CFR 43:32,808), and all marine

turtles are protected by Florida Statute 307.12; 1974.
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"o Total sea turtle entrapment, in the St. Lucie intake canal

over a 6-year period amounted to 572 loggerheads, 51 greens,
'6 leatherbacks, 1 hawksbill, and 1 Atlantic Ridley. Annual

entrapment of all 5 species has ranged from 0 to 173 '

Ichthyoplankton was generally abundant during the spring
and summer of each year. The most common larval fishes
were herrings and anchovies. Eggs and larvae collected
averaged from 0.13 to 5.50/m3 as compared to the baseline
sampling of 0.23/m3. These concentrations are substantially
lower than coricentr'atigns found in a more productive area,
the upper Indian River, where mean densities of eggs and

larvae were 132.83/m3 (Applied Biology, Inc. and Ray L.

Lyerly and Associates, 1980).

o,Average eg'g and larval populations in the intake canal
(0.889 eggs/m3 and 0.080 larvae/m3) were lower than average

populations found offshore.

o To put the impact'f entrainment into perspective, an

offshore boundary was determined for the region from which

ichthyoplankton is potentially wi'thdrawn by the nuclear
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plant. The distance between the designated offshore boundary

and the shoreline is 3500 m and the average depth is 9.2
I

m for a calculated cross-sectional area of 32,200'2.

The percentage loss estimates from 1976 through 1980 for
fish eggs ranged from 0.13 to 0.50 and for fish larvae

losses ranged. from 0.01% to 0.18%.

.Ecology Branch staff has been assessing power plant impacts

over 'the past decade. There is nothing in the monitoring infor-
mation reviewed that, in our opinion, warrants a, detailed 316(b)

I

study nor the continued monitoring of the intake for fishes and

invertebrates. The design, capacity and location of the ocean in-
take structure 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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STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTALREGULATION

TWIN TOWERS OFFICE BUILDING
2600 BLAIRSTONE ROAD
TA! LAHASSEE, FLORIDA32301

BOB GRAHAM
GOVERNOR

VICTORIAJ. TSCHINKEL
SECRETARY

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

Dear Mr. Eisenhut:

The Department of Environmental Regulation (DER) has reviewed the
Environmental Report for the Operational License for Florida Power 8

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
compliance 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 Mixin Zone

The heated water dis har ed from the multi ort dif-
'usershall not exceed 17 F above ambient outside of a

thermal mixin zone of 10.7 acre-feet. The mixin zone
shall be bounded b an area 1385.5 feet ion extendin
seawar from the most an ward dischar e ort 21;0 feet
to either side of the dischar e i e axis and 8.0 feet
sn ei ht above the bottom of the dischar e orts.

After consultation with the Environmental Protection Agency the DER

will be modifying other conditi'ons of certification dealing wi4h effluent
limitations, monitoring and sewage treatment as illustrated below.
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Nr. Eisenhut
Page Two
September 28, 1981

Condition II. B. should be modified to the following:

II.B. Chemical

Liquid wastes discharges shall not contain concen-
trations of pollutants aC-%he-pe4RC-ef-d4sehavge-wh4eh
may-be-measured-48-the-d4sehavge-canal in excess of th'
following limitations:

2. Oil and Grease:

Chlorine (Free Available 0.2 mg/1 average)2 h„Chlorine): at condenser dischar e 0.5 mg/1 maximum
a en o ssc ar e canal O,l mg/1 maximum

15 5/5 ~gag
from low volume waste,
re-o erational metal

cl eanin wastes an
radwaste disc ar es

3. Polychlorinated biphenyls or
other polycyclic Halogenated
compounds:

4~-—6eppev-

5~ 4. Boron:

6~ —-6ye keheykam48es.

7. TSS:

None

-29-ppb

4 mg/1 (net)

-9-.5-mgfk

'0 m 1 Dail avera e
100 m 1 Dail Maximum
at the dischar e from
the ow volume wastes,
metal cleanin wastes
and ra waste d sc ar es

Condition III.A.l. should be modified as .follows:

Chemical - the following parameters shall be monitored 4a
the-4RCake-and/em-d4sehavge and reported to the Department
quarterly:

5 1
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Mr. Eisenhut
Page Three
September 28, 1981

Parameter

Flow

Temperature

TSS

Sampling
Location

** Intake

** Intake/POD

-~-peo

- -~-peo-

Neutralization
Basin

Type of
Sam le

Pump Logs

Gvab--

- -Grab-

~Com osite

Frequency
Of Sam lin

hourly

hourly

-weekly

-meRChky

~weekl

Oil and Grease peo
Neutralization

Basin

8-heuv-Gempeshe weekly
Grab

Bkssekved-Qxygen--~-PQO

Free aRd-Venal ~-Peo
Chlorine Residual Condenser Outlet

Total Chlorine * POO

Residual

~Multi le Grabs

G

-weekly

weekly during
chlorination

weekl durin
ch orsnatson

Boron * POD Grab when batch dis-
Charges are re-
quired ***

'eppev--- ————-~-PQO- —-—- -Gvab- -meR Shay

* May be monitored in discharge canal at the location specified in
I'II.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).

s

III.A.2. Thermal - The monitoring of the thermal discharge
shall be accomplished by-suppketmeRCing-She-pregeam-ve-
quit:ed-by-She-HPBES-Perm'-He-.--FL9992298-let -UnH-Ne-.
4-by-add48g-%we-~eee~d4Rg-Chewegvaphs as fol 1 ows:
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Itr. Eisenhut
Page Four
September 28, 1981

a.) At the surface of the water aC-a-pekoe-ef-maAum-sue
face-temperature-e$ -a the discharge from Unit No. 2
the tern erature shall be monitored twice annuall in

u ust an Se tern er oat or t erma ~ma e hoto-
~ra )~

Condition III.B. should be modified to reflect the new biological
monitoring program.

Condition VIII. should be modified as follows:

Dl i ig1 g g d pl ih-.
~S

shall be collected and treated in accordance with Cha ter 17-6 FAC'n DER ermits D056-34536 and DC56-37127 or as maybe subsequently
reissued or modified.

With these changes the Department', of Environmental Regulation has
no objection-to the issuance of an Operational License to St. Lucie No. 2.

Sincerely,

s. 8~~$
Hamilton S. Oven, Jr., P.E.
Administrator
Power Plant Siting Section

HSOjr:my

cc: Charles Kaplan, EPA
- Robert Samworth, NRC
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