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SUMMARY AND CONCLUSIONS

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

1. This action is administrative.

2. The proposed action is the issuance of an operating license to the
Florida Power and Light Company for the operation of the Turkey Point
Plant Units 3 and 4 in the State of Florida, in Dade County, at a site
about 25 miles south of Miami. The Turkey Point Units 3 and 4 employ
pressurized water reactors, each with initial and ultimate thermal
generating capacities of 2200 MWt and 2300 MWt. The gross electrical
power output of each unit is to be 760 MW. The units' steam turbines
are to be cooled with salt water. Initially, a once-through cooling
system will be used. This is planned to be supplemented and finally
replaced in stages as a recirculating cooling system is built. Unit 3
is now due to be ready for fuel loading in July 1972; Unit 4 is expected
to be ready in October 1972,

3. Summary of environmental impacts, including beneficial and adverse
effects: .

a. The major benefits of this project will be the annual production of
10 billion kilowatt-hours of electricity and the addition of 760 MW
gross generating capacity per unit to the Applicant's system. The
latter benefit will help relieve a serious power shortage in the
Florida area and lessen threats of adverse effects on the public
from this shortage. Some minor benefits are expected from enhance-
ment of recreational uses of the area adjacent to the Plant.

b. Construction of the planned cooling channel system will destroy
about 7,000 acres of salt-marsh habitat for wildlife. Some, but as
yet unknown, recovery of the area is expected. About 50 acres of
former marsh has been used for the part of the site where the
reactor buildings and related structures are located.

c. There is no adverse impact related to transmission lines for the
nuclear units, since the right-of-way already in use for the fossil-
fueled units will be used for the nuclear units with no additional
construction, '

d. The impact will be negligible for releases of radioactive materials
and radiation to the environment from routine operations. The
estimated dose from operation of the plant to the population living
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within 50 miles is about 12 man-rem per year. A very low
probability risk of accidental exposure to radiation will be
created.

Interim cooling system operation may temporarily cause minor damage

to marine life near the mouths of the canals in Biscayne Bay and
Card Sound, particularly if temperature restrictions are relaxed -
under emergency conditions. ' ' |

Loss of plankton by entrainment in the interim once-~through or in
the proposed channel cooling systems will have a minor, probably im-
measurable, impact on the productivity of Card Sound and Biscayne
Bay.

Benthic marine life in a small, but undefinable, area of Card Sound
may be affected by an accumulation of water with salinities 5 to 10%
above normal as a result of operation of the proposed channel

cooling system.

‘Seepage of warm saline water from the proposed cooling channel &

system may have a minor impact on benthic organisms in shallow areas
along several miles of shoreline.

Residual chlorine in the purge water from the proposed cooling
channel system will be at most a minor hazard to marine life near
the mouth of the Card Sound Canal. There may be a slightly greater
hazard during operation of the interim once-through cooling system,
but this should be adequately controlled by appropriate effluent
monitoring.

There is a potential for minor damage to marine life in Biscayne Bay
during interim cooling system operation through impingement and
killing of biota on intake screens.

Alternatives considered were as follows:

Other sites, at this stage, would be uneconomical and might have
similar environmental impacts.

Fossil fuels would be less desirable and uneconomical at this stage.
Brackish water mechanical-draft cooling towers would be competitive

in costs, but would have potential vapor plume and salt- deposition
impacts.

Two systems for once-through cooling with dilution water are cost
competitive and appear environmentally attractive from the aspect of
balancing terrestrial impacts against marine impacts,
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The Federal, State, and local agencies listed below and the
Applicant have. commented on the Draft Environmental Statement
and their comments have been considered in the preparatlon of
the Final Environmental Statement.

Advisory Council on Historic Preservation
Department of Agriculture

Department of the Army, Corps of Engineers
Department of Commerce

‘Environmental Protection Agency

Federal Power Commission

Department of the Interior

Department of Transportation

Department of Housing. and Urban Development
Florida Department of Air and Water Pollution Control
Florida Department of Administration

This Final Environmental Statement is being made available to the
public, to the Council on Environmental Quallty, and to other
agencies in July 1972

On the basis of-the evaluation and analysis set forth in this
Final Statement, and after weighing the environmental, economic,
technical, and other benefits against environmental costs and
considering available alternatives, it is concluded that from
the standpoint of environmental effects the action called for
is the issuance of an operating license for Turkey Point Unit 3,
as well as for Unit 4 when it is completed, subject to the
following conditions for protection of the environment:

a. Initial operation shall be with once-through cooling of the
turbine condensers as proposed by the Applicant.

b. Since the available information regarding the environmental
impacts from construction and operation of the proposed
cooling channel system is extremely limited in a number
of areas, continuing detailed evaluations of the environ-
mental impacts of construction and operation of this part
of the channel system shall be conducted by the Applicant.
The information obtained shall be in sufficient detail to
enable a confident assessment of the overall impact of the
proposed. cooling channel system. The additional monitoring
and evaluation programs as set forth in Section V.F. of this
Final Statement shall be performed Specific areas covered
shall include: . ‘
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(1) Completion of survey and evaluation of impacts on
terrestrial environment and the rate and extent of
. recovery which may be achieved by (a) natural re-
growth and (b) specific efforts to promote revegeta-
tion. The results of such survey and evaluation
shall be submitted to the AEC not later than
October 1, 1972,

(2) Impacts from continuing operation on the water

~ _quality and biota in the receiving waters of Card
Sound and Biscayne Bay, including determination of
chlorine residuals at points of discharge to the
-Bay and Sound and any effects. :

3) Completion of design and analysis-of operation of

: control structure for cooling channel discharges
and intakes, as well as the discharge leg and mouth
of the Card Sound Canal. :

(4) -Susceptibility of cooling channel system to damage
from storms or other acts of nature and capability
for rapid restoration of the system to operation.

The Applicant shall pursue evaluations of alternatives

to the proposed cooling channel system during construc-

tion, interim operation, and evaluation of the channel

-~ system.. These evaluations shall include at 1east the

following:

(1)'-Study of availaBility of groundwater or-other
alternative sources of surface water to use in
the cooling system. :

(2) Stu&y of applicability of mechanical cooling

devices, including powered spray modules and cool-
ing towers, : s

(3) Study of marine environmental impacts of the once-
through cooling alternatives described in Section X
of this statement,

The ‘Applicant shall take appropriate corrective action

on any adverse effects determined as a result of monitor-
ing and study programs. To the fullest extent practicable,
the Applicant shall utilize results of study programs in




improving and modifying the operation of the Plant and its
cooling system so as to achieve a minimal adverse environ-
mental impact, ‘

Technical specifications will be prepared as part of the
licenses to address the following matters, considerating
both once-through and cooling channel operation.

(1) Operating limits for the cooling water to cover:

(a) temperature, including maximum temperature,
changes, and rates of change

(b) salinity
(c) wvelocity
(d) flow rates
V(e) residual chlorine
(2) Monitoring and surveillance programs to cover:
(a) operating limits for the above items
(b) a groundwater mo;itoring system

(c) impingement of aquatic organisms on intake
structures

(d) entrainment of aquatic organisms in the cooling
' system

(3) Study and evaluation programs to determine:
(a) dimpact on aquatic and terrestrial flora and fauna
i, initial operating conditions
ii. cooling channel operating conditions

(b) recovery from adverse impacts




(e)

@

trends in .environmental impacts as may develop

in the future - :

ways to modify operations so as to further

‘reduce. such adverse impacts as do occur

~
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FOREWORD

This Final Environmental Statement on Turkey Point Plant Units 3 and 4
(Docket Nos. 50-250 and 50-251) is associated with the proposed issuance of
an operating license for the units to the Florida Power and Light Company
(the Applicant). Unit 3 has a scheduled startup (fuel loading date) in
July 1972, with Unit 4 to follow about 3 months later.

This Final Statement was prepared by the U.S. Atomic Energy Commission's
Regulatory Staff (the Staff) in accordance with the Commission's
regulation, Title 10, Code of Federal Regulations, Part 50 (10 CFR 50),
Appendix D, as revised on September 9, 1971 (36 FR 18071), and further
revised on September 30, 1971, November 11, 1971 and January 20, 1972, and
corrected on September 21, and December 16, 1971, implementing the National
Environmental Policy Act of 1969. (P. L. 91-190, 83 Stat, 852).

Section 102(2) of the National Environmental Policy Act calls for all
agencies of the Federal Government to utilize a systematic inter-
disciplinary approach which will insure the integrated use of the natural
and social sciences and the environmental design arts in planning and in
decision making which may have an impact on man's environment; to identify
and develop methods and procedures which will insure that presently:
unquantified environmental amenities and values may be given appropriate
consideration in decision making along with economic and technical
considerations; and to include in every recommendation or report on
proposals for legislation and other major Federal actions significantly
affecting the quality of the human environment, a detailed statement on:

(1) 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 actionm,

(iv) the relationship between local short-—term uses of man's
environment and the maintenance and enhancement of long-
term productivity, and

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

In addition, Section 102(2) of NEPA requires the Commission to study,
develop, and describe appropriate alternatives to recommended courses of
action in any proposal which involves unresolved conflicts concerning
alternative uses of available resources; and to recognize the world-wide
and long-range character of environmental problems,
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The Commission's Draft Environmental Statement issued on December 23, 1970
(prior to the revision of Appendix D) and the Applicant's Environmental
Report -- Operating License Stage for the Turkey Point Plant submitted
November 15, 1970[49] were forwarded to appropriate Federal and State
agencies for review. The Applicant has responded to the comments of the
agencies, which are discussed in a submittal made to the AEC on October 18,
1971 showing why construction should not be suspended pending completion of
the full NEPA review[51]. A Supplemental Environmental Report submitted by
the Applicant on November 8, 1971[48] in consideration of the revised
Appendix D regulations also has been forwarded to appropriate agencies for
review. A new Draft Statement, taking all of these reports, comments, and
responses into account, as well as the information in the Applicant's Final
Safety Evaluation Report[50], was issued February 1972 for review and
comment by Federal, State and local agencies and members of the public,
Comments were submitted on this Draft Statement, and responses to these
comments and to additional questions asked by the Staff were submitted by
the Applicant.

This Final Statement is based primarily on the Applicant's Environmental
Report and Supplements thereto, Final Safety Analysis Report and amendments
thereto, the Commission's Safety Evaluation and Supplements, as well as on
the referenced documents listed in this Statement. Comments received from
Federal, State, and local agencies on the Draft Environmental Statement of
February 1972 have also been taken into account in the preparation of this
Final Statement.

Independent calculations and public sources of information cited in the
references in this Final Statement were utilized as a basis for the
Commission's assessment of the environmental impact. In additionm,
information concerning the Turkey Point Plant, the site, and its environs
was directly obtained by the Commission's representatives responsible for
this assessment during several visits to the Turkey Point Plant and
neighboring areas.

All material submitted by the applicant in support of its application, its
Environmental Report and Supplements, and other pertinent documents are
available for public inspection at the Commission's Public Document Room,
1717 H Street, N.W., Washington, D. C. and at the Lily Lawrence Row Public
Library, 212 N.W. First Avenue, Homestead, Florida 33030,

The Applicant is required to comply with section 21(b) of the Federal Water
Pollution Control Act, as amended by the Water Quality Improvement Act of
1970.

Mr. Richard S. Cleveland (Telephone: (301) 973-7597) is the AEC Environ-
mental Manager for this Final Environmental Statement,




Applications and Approvals

A listing of Federal, State, and local applications and permits is
presented in Appendices 4 and 5 of the Applicant's Environmental
Report Supplement[48] and in Section XI and Appendix 10 of the
Applicant's Environmental Report (November 15, 1970)[49]. 1Imn
addition a number of permits have been recently received or
applied for primarily in connection with the revised cooling water
system[51]. These authorizations include:

- Florida Pollution Control Board -~ approved October 22,
1971, the cooling system agreed to under the terms and
conditions of the Consent Final Judgment (October 13,
1971) [43].

- U. S. Army Corps of Engineers -—- Permit No. 70-684 to
complete dredging the canal into Card Sound issued
November 1971,

- Dade County -- A Zone Use Permit (W-49602) was issued
March 9, 1972 for installation of the proposed cooling

system,

-~ State of Florida -- certification issued pursuant to
Section 21(b) of the Water Quality Improvement Act of
1970.

- Central and Southern Florida Flood Control District —-
agreement executed providing for integration of the
cooling svstem with existing flood control canals and
drainage works.

In addition, FPL applied to the U.S. Army Corps of Engineers on
October 19, 1971 for a discharge permit for all units at Turkey
Point under the Refuse Act Permit Program regulations (33 CFR
209.131). Prior to final processing of that application, the
Corps of Engineers was permanently enjoined from issuing any of
these permits until their regulations were amended to comply with
NEPA requirements for environmental impact statements. An
amendment was issued February 11, 1972 to the Consent Final
Judgement [43] to authorize FPL to make discharges into Biscavne
Bay and Card Sound as described in the consent decree until such
time as the application to the Corps of Engineers was resolved
[791. : ' -
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A.

I1-1

THE SITE

General

Turkey Point Plant Units 3 and 4 are located on the western shore
of Biscayne Bay about 25 miles south of Miami, Florida (Figure II-
1). The low, swampy land surrounding the site is extremely flat,
rising from sea level at the shoreline to an elevation of only
about 10 feet at a distance of 8 miles west of the site. The site
itself has a similar flat natural relief of only about 1 to 2 feet
above sea level,

East of the site, 5 to 8 miles across Biscayne Bay, is a series of
islands running in a northeast-southwest direction between the Bay
and the Atlantic Ocean.

During high tide the site, with the exception of built-up areas,
is inundated with sea water. The brackish water drains slowly
towards the Bay during low-tide periods through the myriad of
small streams and drainage ditches crossing the area. Major work
would be required to make the land suitable for agricultural,
residential, or most uses other than a wildlife habitat,

Location of Plant

Turkey Point Units 3 and 4 are located on the eastern boundary of
the Applicant's property in southeastern Dade County, Florida.

The site originally was comprised of 3300 acres in a rectangle
about 2 miles north-south by 3.5 miles east-west, with the section
in the northwest corner of the rectangle excluded from Florida
Power and Light ownership (Figure II-2). As discussed further
below and in Section III, the area of the site has been extended
considerably.

The Plant is about 8 miles east of Florida City and U. S. Highway
No. 1, and 9 miles southeast of the City of Homestead. Land
immediately north of the Applicant's property is a county-owned
public park, Homestead Air Force Base is about 5 miles north-
northwest of the site. The Plant, including the two operating
fossil~fueled units and related facilities, occupies about 150
acres of compacted limestone fill, In addition, the canal cooling
system is to occupy about 7000 acres of swampy land (4000 acres of
water surface) extending a distance of about 4 miles south and
southwest of the Applicant's original southern property line.
Approximately one-half of the 3300-acre original site will be
occupied by the canal cooling system. The location of this
cooling system with respect to Biscayne Bay and Card Sound is
shown in Figure II-3.
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C. Regional Demography and Land Use

The general characteristics of the region are: urban development
to within a distance of about seven miles north and west of the
Plant site and becoming densely populated further north along the
coast, essentially unihhabited land to the south, and water and
uninhabited small islands to the east. There are no known
permanent inhabitants within a five-mile radius of the Plant,
although a farm 3.5 miles northwest of the Plant recently has been
observed to be occupied. To the north and west, between urban
developments and the site, land use is primarily agricultural,
with the exception of Homestead Air Force Base. Dade County's
Homestead Bayfront Park begins immediately north of the Plant
site, and a Hawk Missile base adjoins the site near the northwest
corner. The southern coast consists of uninhabited swampland
extending inland from 1 to 3 miles. Biscayne Bay National
Monument begins 850 feet off-shore from the plant site and extends
to the east. The Dade County Master Plan (to 1986) projected
continued agricultural or "vacant use'" of the immediately
surrounding land.

The population projections to 1986 are for large increases to the
north and west and very little increase to the south and east. 1In
view of the large population increases in the Miami area and the
current close approach of urban development to the Turkey Point
site, those population projections through 1986 provided by the
Applicant may not be indicative of the population stresses that
will exist in the vicinity of the plant over its .projected life-
time of 30 to 40 years. On the other hand, the high cost of land
development in the less desirable swampy land surrounding the site
would be a detriment to any but high-value commercial, industrial,
recreational or estate-type residential developments., Table II-1
presents information on past and future populations within a
radius of 50 miles from the Plant,

TABLE II-1

Population within Various Radial Distances
of the Turkey Point Plant [48]

Year 0-5Mi 5-10 mi 10-20 mi 20-30 mi 30-40 mi  40=50 mi

1966 0 42,000 190,000 590,000 390,000 170,000
1976% 0 88,000 460,000 720,000 570,000 280,000
1986%* 0 170,000 710,000 950,000 \ 720,000 400,000

*Estimated
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The predominant mangrove and black rush swampland in the region is
a natural habitat for many species of plants and animals, but has
very little direct commercial or recreational value. The
principal value of the swampland lies in the role it plays in the
biologic life cycle of some terrestrial and aquatic species and
its use as a wilderness area, With flood control and dréinage
work, some of this land can be (and has been) converted into pro-
ductive cropland. Underlying the salt marsh is liméstone rock
which could be excavated and used for fill. No other commercially
valuable ores or minerals are known to exist at the site,

The development of the fossil-fuel and nuclear plants will
increase the near~term recreational land uses at the site, These
include tourism, fishing, camping, hiking and other activities
related to such aspects as increased access to the high ground and
more open water area for birds, as well as the Boy and Girl Scout
camps and the two picnic areas currently developed. The Applicant
proposes to preserve part of the existing site as a wildlife
sanctuary.

Historic Significance

There are no places of historic siénificance within about twenty
miles of the Turkey Point Plant. About twenty miles from the
Plant are Viscaya (the James Deering Estate) in Miami to the north
and the Cape Florida Lighthouse on Key Biscayne to the northeast
(National Register of Historic Places, 1971). Appendix E is a
copy of an April 13, 1972 letter giving the assessment of the
Florida Division of Archives, History and Records Management that
the project does not threaten any known archeological or
historical sites of significance. The recently established
Biscayne National Monument, which incorporates much of Biscayne
Bay and several keys, is located immediately east of the plant
site. Everglades National Park is located about 15 miles west and
south of the plant. There are no unique fossil deposits or
archeological features on the site,

Environmental Features

1. Geology

The site lies within the Floridian Plateau--a partly sub-
merged peninsula of the continental shelf whose edge is
about 18 miles offshore to the east. This peninsula is
underlain by a thick (4,000 to 15,000 feet) series of sedi-
mentary rocks consisting of limestones and associated
formations and ranging in age from Paleozoic to Recent.
These, in turn, are underlain by igneous and metamorphic
basement rocks, primarily Pre-Cambrian granites,
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Examination of geologic structures indicates a lack of
tectonic activity during the past 500,000 years. Because
of the absence of structural deformation, faults are
uncommon and there is no evidence of bedrock faults in the
site area.

The predominant surface feature is bedrock outcrop of Miami
oolite, a deposit of permeable limestone extending to about
20 feet below sea level, overlain by organic swamp soils
varying from 4 to 8 feet thick. Pockets of silt and clay
separate the organic soils and bedrock in some locations.

Laboratory testing of the bedrock characteristics shows a
capability to support heavy loads and competence in respect
to other foundation conditions.

Climate

Subtropical in nature, the area's climate consists
essentially of two seasons—warm, wet summers from May to

‘October and mild, dry winters the remainder of the year.

Marine influences create land-to-sea breezes and other
coastal effects. Predominant winds are from the east and
southeast during most of the year. There are night and
early morning inversions. Night and early morning fog
occurs about' 12 times a year.

Measurable rainfall occurs about 125 days per year and
totaled 78.1 inches in 1968. Thunderstorms appear on an
average of 77 times per year. Relative humidity ranges
from an average of 56 percent in the months of January to
April to an average of 88 percent in September and October.

Air temperatures in June through September usually stay
between 70 and 90°F. In October through March temperatures
are often in the 50's and 60's with January and February
being the coldest months (February 1968 recorded
temperatures in the 60's about 50 percent of the time and
in the 50's about 30 percent of the time). Temperatures
seldom go below 50°F and almost never drop to freezing.

The site usually experiences gale force winds (41 to 74
mph) at least once.in any year and hurricane force winds
(greater than 74 mph) on an average of once every seven
years. In 1965, Hurricane Betsy produced wind speeds esti-
mated at 160 mph -- the severest condition reported for the
site. Hurricanes have produced 6 inches of rainfall in 75
minutes, 13 inches in 24 hours, and a tide of 13.2 feet

" above mean sea level in the vicinity of the site,

o e e
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‘Tornadoes, water—-spouts, and hail also occur during the wet

season. Tornadoes and hail are seen mostly in the after-
noon, while water-spouts usually take place near sunrise.
Most incidences of hail are in May.

a.

szrologz

Inland Waters

Natural drainage of the area is to the east and
south towards Biscayne Bay. Since the shallow tidal
creeks and swales are submerged, stream flow is very
sluggish. This, together with the permeable lime-~
stone bedrock of the area, results in about two-
thirds of the rainfall percolating directly to the
groundwater aquifers. 1In the absence of well-
defined stream channels, heavy precipitation runs
off in a slow, sheet- like flow towards the bay.
Some surface flow is directed away from the site by
drainage and flood control canals, such as the Model
Land Company Canal.

Since the ground surface at the site is less than
one foot above mean sea level and the normal tide
range of the bay is about two feet, the site is
inundated during high tide and most of the area
remains under one to three inches of water at low.
tide., Therefore, tidal flooding is a much more
significant surface hydrological feature of the area
than is rainfall runoff. Available information
indicates that extreme high tides during hurricane
flooding move inland several miles, Dissipation of
the flood- water through sheet flow and through
natural and man-made drainage channels requires
several days.

Groundwater flow in the region is relatively high,
and a large fraction of the annual rainfall of 60
inches is drained rapidly to the inner lagoon system
within the keys. The water table aquifer extends to
about 70 feet in depth and overlies the basic
Floridian aquifer which extends generally under the
South Florida coastal region.
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The great variance of the groundwater chemistry from
season to season is highly influenced by the relationship
between surface recharge during rainy seasons and saline
recharge from the ocean during dry periods. However, the
movements are relative, and there is a general fresh water
wedge near the surface that moves about five miles per-
pendicularly to the shore during a yearly cycle, Rela-
tively high salinity water (higher than 28 parts per thou-
sand, ppt) exists below 40 feet at all times at the plant
site. '

During the spring dry periods, the continued high level of
evapo-transpiration results in large reductions in avail-
able surface water. During these periods, negative ground
water gradients can occur resulting in relatively high
penetration of sea water, At these times, the salinity of
the coastal and related ground waters can be as high as 44
ppt at considerable distances inshore.

Approximately 50 percent of the annual groundwater
recharge is removed either by surface pumping or surface
tapping and is subsequently evaporated, The net discharge
to the sea through the aquifer is about 30 percent (18
inches) of the annual total recharge. The local basin
drainage size affecting the Bay and Sound system is esti-
mated at about 55 square miles (35,000 acres), providing a
mean annual flow of about 75 cubic feet per second (cfs).
Aerial observations during the rainy period reveal very
much higher instantaneous rates as sheets of ‘shoreline
flow, but no quantitative estimate has been made.

Marine Waters

The Turkey Point site is located at the southern end-of
the convergence of the upper keys with the Florida main~
land near the beginning of the Intercoastal Waterway which
traverses the sheltered waters between the keys and the
Mainland to the south and west. Water depths are rela-
tively shallow and the waterway area is more character-
istic of estuarine than marine environment. The keys to
the east restrict flow paths, causing the principal tidal
movement to be to the north and south, the least favorable
direction for tidal mixing. As a result, the various
sounds and bays tend to have individual characteristics of
circulation and physical composition accompanied by
localized ecological development. The considerable
research to determine the seasonal, physical, and bio-
logical characteristics of these areas has confirmed the
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need for consideration of the individual water bodies as
independent units. However, because they are physically
connected, they do have a number of oceanographic features
in common,

Biscayne Bay

Lower Biscayne Bay, the area enclosed within Elliot Key,
is about 100 square miles (64,000 acres) in area.
Featherbed Bank (between Sands Key and Black Point) to the
north and Cutter Bank to the south define and restrict the
circulation. The average depth is on the order of 5 feet
at mean low water (MLW), with a maximum of 13 feet at the
de pest point. The volume at MLW is on the order of 1.5 x
107" cubic feet. Mean tide is 1.65 feet on the mainland
shore and 1.55 feet on Elliot Key or the eastern side.

The area is roughly identical to the Biscayne National
Monument, which was established by Federal action in 1968
to preserve a rare, shallow, subtropical, estuarine lagoon
in the natural state, As noted previously salinities vary
widely, ranging from a low of 24 ppt to a high of 44 ppt,
depending on the amount of rainfall and surface drainage
reaching the coastal zone, The vertical salinity gradient
in the Bay is relatively low, and the water can be con-
sidered vertically homogeneous. Natural water temper-
atures range from 59°F to 92°F at the surface, with little
or no stratification.

Studies of the Bay show the principal circulation forces
to be tidal, although winds which persist for longer than
complete tidal cycles of 12 to 13 hours cause relatively
large water movements and represent the principal driving
force for the circulation of water from outside the Bay
system itself, :

Card Sound

Located immediately south of Biscayne Bay, Card Sound is
bounded on the north by Cutter Bank and on the south by
Card Bank., These banks are sufficiently shallow that the
Intercoastal Waterway is dredged to permit passage through
them. The surface area of Card Sound is about 23,8 §quare
miles (15,300 acres) and the mean volume is 6.0 x 10

cubic feet,

The mean tidal range is 0.75 foot, less than half that of
Biscayne Bay to the north, because of the reduction in
energy from friction across the dividing banks. Principal
circulation is north and south with a mean tidal circula-
tion of about 1.2 miles per cycle. Very little exchange
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occurs with the open ocean except during periods of
intense onshore wind, with the probable result that the
Sound operates as a semi~independent lagoon in series with
Biscayne Bay to the north and Barnes Sound to the south,
Mean depth is about 10 feet and the net circulation per
tidal cycle is only about 1000 acre-feet, or a continuous
net flow of about 500 cfs to the north. Therefore, the
mixing effect of the tidal movement is relatively low
within the Sound, although the vertical structure remains
essentially homogeneous,

Discharges of water from the mainland from surface runoff
or canals have marked effects on the salinity patterns
because of the low, net circulation. Wind drift can cause
large temporary increases of interbay circulation and
relatively rapid changes of salinity between connected
lagoons.

Temperatures of Card Sound water range from fall lows of
59°F to highs of 94°F with little or no stratification.
Like Biscayne Bay to the north, the thermal structure is
essentially homogeneous vertically. Horizontally, the
thermal structure reflects the flow flux between
neighboring lagoons and provides a precise definition of
the limits of tidal motion.

The Combined System

" As a combined system, the three lagoons -- Biscayne Bay,
Card Sound, and Barnes Sound - - operate as a series flow
system with low inflow and outflow at the periphery. As a
consequence, a given slug of water will retain its
identity for several tidal cycles, During dry periods,
persistent patterns of salinity difference exist along
north-south lines. Measurements of cyclic tidal flow past
discrete points such as Card Bank or Cutter Bank average

. about 50,000 acre~feet per day, or a continuous flow of
60,000 cfs per half tidal cycle., Flows into and out of
the three lagoon systems to the open ocean probably are
less than 10,000 acre-feet per day (5,000 cfs).

Mixing within the system is relatively poor except when
winds in excess of 15 knots occur. With a constant direc-
tion, such winds promote relatively complete movement of
water through the system, particularly in the fall and
winter when salinities throughout the system are essenti-
ally constant during these wind periods. During periods
when low wind speeds are characteristic, particularly in
the summer months, a variable system of salinities and
temperatures exists throughout the three lagoons. [
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Biscayne Bay exhibits a high degree-of stability to hori-
zontal mixing. As a result, shoreline salinities and
temperature on the mainland side exhibit a distinct divide
which also separates zZones of ecologic difference. Card
Sound, being in the central reach, appears to retain the
highest degree of identity both in chemical composition
and temperature. The biological productivity of Card
Sound has been reported as relatively low in comparison
with other South Florida ecosystems [13], which suggests
that it operates as a relatively closed system in series
with the three lagoons. ‘

Ecology of Site and Environs

1. Terrestrial

The Turkey Point facility is located in a vegetation zone that
has been described by various authorities as tropical, sub-
tropical, grassland, savannah, and deciduous forest. The
climax vegetation type, which is similar to tropical biomes,
is unique to southern Florida. In part, the uniqueness is
attributable to the presence of those plant species that give
a tropical appearance to the region, even though the climate
is not comparable to that of a tropical rain forest and the
physiognomy lacks the structuring of more southern forests.

The Applicant has provided a generalized map of the site
(Figure 1 of Appendix B) which separates the region into three
main areas: Coastal - the land east of Card Sound Canal and
along the coast to the south; Canal - the area in which canals
are presently being constructed; and Inland - areas west of
the canal area and other "inland" holdings of Florida Power
and Light in the vicinity of Turkey Point. These arbitrary
zones are mainly based upon engineering alterations of the
region rather than on recognized plant associations or
successional stages.

Four species of mangrove dominate the woody vegetation: red
mangrove, black mangrove, white mangrove, and buttonwood.
Also, there are numerous species of forbs, grasses and shrubs
found in this vegetation type. The Applicant has recently
completed a preliminary study of the terrestrial ecology of
the site and a copy is appended to this statement (Appendix
B). No rare or endangered plant species were found around the
site, '

One of the most striking characteristics of mangrove swamps is
‘the zonation of the dominant species more or less parallel
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with the shore. The zonal structure suggests a possible suc~
cessional pattern which can be observed in areas where soil
buildup is rapid.

In the course of succession there are changes in many environ-
mental factors, especially the relative level of land and
water, as well as salinity. The factors interact in a complex
manner and mangrove successions are, therefore, complex.

In Florida the species of the mangrove can be correlated with
frequency of tidal immérsion, the nature of the substrate, the
rate of soil deposition and erosion and the salinity of the
ground water. Growth of the vegetation in one zone prepares
the way for succeeding species until eventually an inland
vegetation community, not tolerant of immersion in sea water,
is established. The following stages in succession can be
distinguished:

- Pioneer Rhizophora Family, consisting of young plants of
the red mangrove growing on almost continually submerged
soil. Marine angiosperms such as Thalassia and Cymodacea
.as well as the marine grass Spartina often grow in associ-
ation with the young red mangrove. Sedimentation and
accumulation of plant and animal debris raise the level of
the soil with time.

- The mature Rhizophora community is the next stage in
succession. The soil level is higher and the stilt roots
catch debris of all kinds. Marine angiosperms are less
abundant. This community is stable and may persist for a
long time., Along many parts of the coast this community
does not spread by sending out seedlings; instead, the
trees send out roots into deeper water, sediments may
accumulate among these roots, and the swamp extends itself
seaward. ’

- Black Mangrove. Behind the red mangrove on land which is
occasionally submerged, there is a zone dominated by black
mangrove, This forms an open forest with an understory of

~ succulent shrubs and salt-marsh grasses. This black man-
"grove and salt marsh association develops best on soil
that is not regularly flooded by the tide. Black mangrove
trees are not rapidly replaced, and, if they disappear, an
open salt marsh may occur.

- The Conocarpus transition occupies a zone seldom reached
by the tides. It is an open stand of trees and shrubs
with an understory of salt-marsh plants. Organic matter
in the form of peat accumulates in the marsh. There does
not appear to be any major contribution of nutrients to
the estuarine food chains.
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Mangroves are one of the most important elements in the
ecology of tropical and subtropical areas. Energy flow, or
the movement of nutrients, from the land to the estuary is the
basic key to many of the lower food webs, since decomposition
of the organic matter produced by the mangrove results in
great quantities of food for plant and animal plankton, the
beginning of all important marine food chains. Productivity
and ecological importance of the red mangroves are known, but
the importance or contribution of the later stages in
succession are not clear.

Mangroves are also important natural barriers and help
suppress the intensity of flood and hurricane tides. The
mangrove fringe to the east of the cooling system site has
been deeded to the State of Florida by the Applicant,.

Mangroves provide nesting, resting, and feeding sites for
animals, especially birds. Numerous wading and diving birds
feed in the open waters of the swamp and the nearby bay,
filling the secondary consumer niche.

The Applicant provided information [48] indicating that
approximately 100 species of birds have been observed on the
site, although a detailed species list was not available.
Table 6 of the recent ecological survey (Appendix B) lists 39
species of birds observed in the three areas defined by the
Applicant.

Range maps of bird species indicate that as many as 5
endangered species, 2 rare species, and 4 species classified
as "peripheral” by the U. S. Fish and Wildlife Service may
occur on the site. These species are listed in Table II-2.
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TABLE TI-2

Rare and Endangered Species of Birds
Potentially Using Turkey Point Site

Peripheral Endangered
Wood ibis ' Brown pelican
‘Eastern reddish egret Southern bald eagle

Roseate spoonbill
Florida mangrove cuckoo

Rare

Florida great white heron
Florida sandbill crane

Florida Power and Light provided information confirming the
presence of the brown pelican, southern bald eagle, and the
wood ibis on the site. Quantitative information was not
available on use of the locale by migratory waterfowl.

About 30 species of mammals have ranges overlapping Turkey
Point, These species are listed in Table II-3.

TABLE II-3

Species of Mammals with Ranges Overlapping Turkey Point[77]

Opossum Cotton mouse Raccoon
Short-tailed shrew . Florida mouse Long-tailed weasel
Least Shrew Cotton rat Mink

Eastern mole Round-tailed muskrat Spotted skunk
Marsh rabbit . Black rat Striped skunk
Eastern cottontail Norway rat Otter

Gray squirrel House mouse Florida puma

Fox squirrel Red wolf Bobcat

Rice rat . Gray fox Manatee

Eastern harvest mouse Black bear White~tailed deer

Atlantic bottle-nosed dolphin Bats
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Three of these mammals, the red wolf, Florida puma, and mana-
tee, are classified as endangered species by the U, S. Fish
and Wildlife Service. Earlier information from the Applicant
states that both the puma and manatee are found at Turkey
Point [48], but FPL notes in a March 10, 1972 letter (Appendix
E) that it is unlikely that a red wolf, black bear, puma, or
white~tailed deer will ever again be in range. Table 7 of the
Applicant's ecological survey (AppendixB) lists 8 species of
mammals observed in one or all of the three zones visited.

Several species of reptiles and amphibians may be present on
the site. The reptiles probably include poisonous snakes,
such as the eastern diamondback rattlesnake, copperhead, and
coral snake, as well as other harmless snakes and lizards.
Tables 4 and 5 of the Applicant's terrestrial survey (Appendix
B) list 8 species of amphibians and 5 species of reptiles
observed at Turkey Point.

Material supplied by the Applicant states that the American
alligator and the Florida crocodile are present on the site,
The former is classified as endangered, and the latter as
"peripheral” by the U.S. Fish and Wildlife Service.

The numbers of mammals and reptiles and their importance are
not known in detail. No doubt many of them are ommivores,
such as the raccoon and rice rat, which allows them to eat a
variety of both flora and fauna when they are available.
Others are strictly predators of the different secondary
consumers,

Aguatic

The major ecological zones in South Biscayne Bay and Card
Sound are the mangrove community, the shallows bordering the
Bay and Sound, and the central areas. Extensive surveys of
these areas are reported by Iversen [2], Iversen and Roessler
[13], and Bader and Roessler [27] of the Institute of Marine
and Atmospheric Science, University of Miami.

The southwest section, especially on Card Bank, is not as
fertile as the remainder of the Sound. Generally, the areas
close to the shore produce more grass, algae, and animals than
those toward the center of the Sound. The area near the Model
Land Company Canal (see Figure II-3) is less productive than
other shoreline stations and has a reduced number of flora and
fauna.
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The Mangrove Community

The zone of red mangrove trees in Card Sound is generally
narrow along the west side, but from Card Point north to
about the Model Land Canal the zone is fairly wide. The
shoreline here is indented with many muddy bays and flats
bordered by mangroves that are flooded on most high tides
and probably contribute considerable organic matter to the
Sound. North of the Model Land Company Canal to about
Mangrove Point the mangroves are restricted to a narrow
intertidal zone because of a sand barrier located close
behind the shoreline. This mangrove area is probably
flooded only during the higher high tides, at which time
organic matter is added to the Sound from this area. In
the area of Cormorant Point on the south end of the Sound,
there is a large stand of mangroves, but from there north
along the west shore of Key Largo there are only a few of
these trees. The northern part of Key Largo is high

ground bounded by rocky coast, but near the creeks between.

Key Largo and Old Rhodes Key the stands of mangroves are
extensive., Also, there are heavy stands of mangroves on
Long Arsenicker Key. Pumpkin Key is a high rocky island,
similar for the most part to Key Largo, and red mangroves
do not occur there. "

Mangrove areas are often considered important contributors
to the productivity of tropical ecosystems. However, in
this area, comparative studies by the University of Miami,
based on two years measurement of Thalassia growth rates
and mapping by aerial photography and scuba, have produced
estimates that the productivity of the existing Thalassia
beds exceeds that of the mangrove areas by an order of
magnitude, The fringing zone of mangroves is therefore
secondary to the Thalassia beds in terms of productivity,
though still an important contributor to the Bay.

Many species of fish and invertebrates use the fringe of
the mangrove community ecosystem as nursery grounds,
Surveys of the Turkey Point area by gill netting [20]
indicate over 30 species of fish. The most abundant were
the . gray snapper, Lutjanus griseus (which made up 35.8
percent of the total), the white mullet, Mugil curema (12
percent), the fantail mullet, Mugil trichodon (6 percent),
and the yellowfin mojarra, Gerres cinereus (6 percent).
Five species of invertebrates were also taken. The blue
crab, Callinectes sapidus, made up 90 percent of the
specimens collected.
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Examination of the stomach contents of the carnivorous
fish caught showed that approximately 15 percent contained
identifiable matter. Only the gray snapper yielded enough
information from its stomach contents for conclusions to
be drawn on its feeding habits, One hundred and eighty-
five of the 648 gray snappers examined were found with
food in the stomach; crustaceans made up 71.1 percent of

this material, fish constituted the remainder. Penaeid

shrimp were the most common crustacean found, followed in
order by members of the genus Callinectes, Alpheus, and
Panopeus. Other decapod prey included the mangrove crab

"(Aratus), the grass shrimp (Tozeuma), and the fiddler crab

(Uca). The killifish, Fundulus confluentus, was the most
common fish eaten; its occurrence in the stomachs was
limited to the months of January and February.

Lophogobius and the various species of mojarras were also
numerous. Iwenty-two (12 percent) snappers contained both
fish and crustaceans and 13 (7 percent) and had two or
more species of crustaceans, These results are in general
agreement with those found by others working with juvenile
snappers from similar habitats [56-58].

Results of trap sampling showed twenty-one species of
fish. The most abundant were Pinfish (Lagodon ‘
rhomboides) , Silver jenny (Encinostomus gula), Yellowfin
mojarra (Gerres cinereus) and Spotfin mojarra
(Encinostomus argenteus).

The Shallows Bordering the Bay and Sound

Seagrass beds extend from the mainland shore outward in a
band that varies from several hundred to several thousand
feet in width. This zone is characterized by a thick layer
of highly organic, fine-grained, carbonate mud sediment
(calcilutite) that overlies the calcareous bedrock. The
thick sediment supports demnse growths of rooted vege-
tation, principally turtle grass (Thalassia testudinum)
with associated macroalgae and isolated patches of Cuban
shoal grass (Diplanthera wrightii). This type of habitat.
also reaches into the tidal streams.

The most important biologic community in Biscayne Bay is
that of the turtle grass (Thalassia testudinum), which
serves both as a primary producer and substantial
contributor to the detritus. In addition, the plants
provide shelter and substrate for small organisms,
including foraminifera, polychaetes, carideans, molluscs,
crabs and small fishes. Also, the root system of the’
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grass and rhizoids of the algae act as sediment accumu-
lators and stabilizers. The grass is often thickly

interspersed with macroalgae such as Penicillus capitatus,
Halimedia incrassata and Laurencia poitei. Studies are in

progress on the relative contributions to the standing
crop of macroalgae and Thalassia.

In general, Thalassia and macroalgae occur all around the
subtidal edge of Card Sound, with dense stands in the
northwest corner. Across Card Bank, Thalassia is patchy
with some fairly extensive open sandy areas. The west
side of the Sound is nearly uniform except for the area
just north of the mouth of the Model Land Canal, where
there is a large area of clean sand which appears to have
undergone scouring.

Scuba and aerial photography of the area around the rim of
the Sound showed that most species occur in the shallow
narrow band surrounding the basin. The Thalassia varies
from patchy to very dense and grows in pockets of sediment
within the firm bottom which provide suitable substrate
for the many species of sessile organism found there.

Central Areas

In South Biscayne Bay, the third zone, which extends
outward from the seagrass beds and includes most of the
bay bottom, occurs where there is little or no sediment
over the underlying rock, It is characterized by numerous
patches of sponges, alcyonarians and corals. Vegetation
is limited to various species of brown, green and red
algae that appear seasonally and to scattered dense
growths of turtle grass.

In Card Sound from the edge of the keys to about half-way
across the Sound, the bottom is characteristically muddy
with some shell fragments and scattered patches of algae
and sponges. The soft calcium carbonate bottom material,
easily stirred up by wind and tidal turbulence, forms an
inadequate substrate for the many species of invertebrates
that are found in other areas of the Sound where the
bottom material is hard sand.

In the western half of Card Sound, the bottom is firm and
consists of sand and shell fragments. This area is richer
than the eastern portion of Sound, especially in species
that require hard substrate,
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Benthic Animals and Fishes

Trawl samples have been collected in both South Biscayne
Bay and Card Sound [27]. Card Sound has produced 24
species of animals not collected in Biscayne Bay. These
are organisms which are associated with sponge
communities. At least one economically important species,
the spiny lobster, Panulirus argus, is known in its
juvenile stages to utilize sponges for shelter. Biscayne
Bay produced 153 species not found in Card Sound, These
are generally mainland shelf forms or very uncommon
organisms, '

The results of trawl samples for October 1970 indicate
that vegetation, fishes, molluscs, crustacea, sponges, and
echinoderms are somewhat more abundant in Card Sound than
in South Biscayne Bay. The abundance of the fish and
crustacea appears to be directly related to the mass of
the vegetation, at least at this time of year.

Zooplankton and Diatoms

The important copepods in South Biscayne Bay are confined
to six genera, each of which is dominated by a single
species, These are Acartia tomsa, Paracalanus parvus,
Tamora turbinata, Labidocera sceotti, Oltliona nana and
‘Metis jousseaumei. Community structure differs between
inshore and midbay waters, but total quantities are
-similar. Despite extreme and rapid fluctuations, a major
pattern of summer minimum and autumn bloom is suggested.
Surveys in Card Sound are in progress.

A preliminary investigation on epiphytic diatoms has
defined the dominant species, the seasonal cycles, and has
determined distinctions in speciation and diversity,

Commercial and Sport Fisheries

Of the numerous species occurring in Biscayne Bay a
relatively small number are of major or moderate economic
importance [1]. The species caught in large quantities
are the pink and brown shrimp, Penacus duorarum and P,
aztecus; the spiny lobster, Panulirus argus; the stone
-crab, Menippe mercenaria; black and silver mullets, Mugil
cephalus, M. curema, and M. Trichodon; and the king and
Spanish mackerels, Scomberomorus cavalla and S. meculatus.

Shrimp are caught in a special fishery to supply the live~
"bait market for anglers. This fishing now produces between
a third and a half-million dollars per year at the primary
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level. In 1970-71, 47 licenses were issued in Dade County
for bait shrimp landing permits; the number in 1965-66 was
46. Considerable (but unrecorded) quantities of shrimp
are also caught in Biscayne Bay in a "sport" fishery.

The commercial fishery for spiny lobsters is also of
considerable importance in Biscayne Bay and it has
. expanded greatly in recent years, A value for total
landings in Dade County at the fisherman's level in 1970
was $1.68 million, However, much of this is caught off-
shore. A large and increasing sport fishery for spiny
lobsters also exists in Biscayne Bay, where they are
caught by hand, 'dip net, and bully net,

The stone crab fishery has also expanded rapidly in recent
years and shows signs of continued growth. In 1970 stone
crab landings in Dade County were worth $69,645 to the
fishermen.

Mullet are still caught in large quantities in Biscayne
Bay, although this fishery has declined in the past two
decades. The largest catches are of silver mullet,
although most of these are used as bait; however, some
silver mullet and a large portion of black mullet catches
are for human consumption, ' '

The catches of mackerel in Biscayne Bay are sporadic. 1In
some years, these species do not enter the Bay in great
numbers, and catches are only a fraction of those in other
years. However, there is a very large sport fishery for
mackerel when they do enter the Bay.

It appears that larger catches are made of some species of
fighes and invertebrates in Biscayne Bay by sport
fishermen than by commercial gear. The size of the sport
fishing fleet is impressive and considerable quantities of
the following species are taken: spotted weakfish, snook,
tarpon, mackerel, bonefish, jacks, mangrove snappers,
groupers, lookdowns, bluefish, permit, sandperch,
mojarras, grunts, pinfish and numerous other "panfish."
Lesser quantities of many other species are landed.

The limited sponge fishery in Biscayne Bay yielded about
10,000 pounds in 1970, worth about $36,000, Of minor
economic importance are those fish species collected and
marketed as aquarium specimens.

Some species of sport and commercial value are
sufficiently abundant in Card Sound to support fisheries.
Anglers fish from the bank at the exit of the Model Land
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Canal, while only a few fish along the west side of the
Sound from small skiffs, The grass flats near the north
end of Key Largo presumably serve as feeding areas for
Albula vulpes, bonefish, during certain seasons. This
area has long been used by the Key Largo Anglers Club,

Trap lines are set for stone crabs on both sides of the
Intracoastal Waterway in the deep basin.

Bait shrimpers have been fishing in Card Sound recently
and making good catches. Pink shrimp, Penaeus duorarum,
have been reported from Card Sound by Salomon, Allen, and
Costello [52]. Similarly, a spring lobster fishery is
becoming important, Sponge fishermen work on Cutter Bank
south of Long Arsenicker and Mangrove Point. Several
others work an area of shallow water near Wednesday Point,

Another species of commercial value in Card Sound
is' the scallop (Pecten irradiams and P. gibbus),
although it is abundant at only a few statioms,

Information from the National Marine Fisheries Service of
the Department of Commerce on commercial landings of fish
and shellfish at Florida ports in 1970 has been used to
compile the following summary for Dade County, which:
includes the shore of Biscayne Bay (Table II-4).
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TABLE II-4

‘Dade County Fish- Landings:

Average Value in Estimated Value
$ per pound, for Pounds Landed in Dollars

Species Florida East Coast- in Dade County for Dade County

Fish

Ballyhoo (non-food) Hemiramphus

22,000

brasiliensis 0.23 143,000 33,000
Bluefish Pomatomus saltatrix 0.11 6,000 660
Blue Runner Caranx Crysos 0.05 11,000 550
- Cobia Rachycentron canadum 0.13 220 29
Crevalle Caranx hippos 0.04 6,100 240
- Croaker Micropogon undulatus 0.23 4,200 970
Dolphin Coryphaena hippurus 0.23 5,200 1,200
Drum, Black Pogonias cromis 0.10 590 59
Drum, Red Sciaenops ocellata 0.20 1,100 220
Groupers Epinephelus, Mycteroperca 0.21 71,000 15,000
and Cephalopholis spp.
Grunts Haemulon spp. 0.10 39,000 3,900
Hogfish Lachnolaimus maximus 0.25 2,400 600
Jewfish Epineplielus itajara 0.15 700 100
King Mackerel Scomberomorus 0.23 51,000 12,000
. cavalla

Menhaden (non-food) Brevoortia spp. 0.01 50 0.5
Mullet, Black Mugil cephalus 0.08 5,300 420
~Mullet, Silver Mugil curema 0.11 212,000 - 23,000
Permit Trachinotus falcatus 0.23 18 4
Pompano Trachinotus carolinus 1.21 12,600 15,000
. Scup Stenotomus chrysops 0.17 2,400 410
Sea Trout, Spotted Cynoscion 0.32 8,300 2,700
Sharks (non-food) Carcharhinus spp. 0.04 3,200 130
Sheepshead Archosargus probatscephalus 0.10 1,500 150
Snapper, Lane Lutjanus synagris 0.34 980 330
Snapper, Mangrove Lutjanus griseus 0.34 26,000 8,800
Snapper, Mutton Lutjanus analis 0.51 42,000 21,000
Snapper, Red Lutjanus campechanus 0.67 108,000 72,000
Snapper, Vermilion Rhomboplites 0.50 110 55

aurorubens
Snapper, Yellowtail Ocyurus chrysurus 0.40 154,000 - 62,000
Spanish Mackerel Scomberomorus 0.13 327,000 42,000
maculatus

Unclassified: For Food 0.08 1,800




Shellfish, etc.

Conchs Strombus gigas
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TABLE II-4 (Cont'd)

Crabs, Blue (hard) Callinectes sapidus

Crabs, Stone Menippe mercenaria

Lobsters, Spiny Panulirus argus

Sponges, Grass Spongia graminea

Sponges, Sheepswool Hippiospongia

Sponges, Yellow Spongia zimocca

Turtles, Green Chelonia mydas

Turtles, Loggerhead Caretta caretta

Total, Fish & Shellfish

For comparison, these totals and the ones for 1968

Year

1968
1969
1970

Total
Pounds Landed
in Dade County

3,929,000
3,878,000
4,170,000

0.27 30
0.08 13,000
0.63 110,000
0.61 2,767,000
1.47 4,500
5.62 4,500
2.03 2,500
0.16 740
0.15 470

4,170,000

and 1969 are given below.

Total Estimated
Value in Dollars
for Dade County

1,928,000
2,190,000
2,105,000

B
1,000

69,000

1,680,000

6,600
25,000

5,100

120
70

2,105,000
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THE PLANT -

External -Appearance

The Plant, located at the base of the small Turkey Point
peninsula, has four main structures -- the two fossil units and
the two nuclear units. The nuclear units, at the south end of the
north-south structural alignment, are enclosed by two 170-foot
high cylindrical containment facilities. The fossil units are
particularly functional in design in that the steam generating
units are supported by exposed structural steel with no exterior
sheathing. This absence of siding is not uncommon for power-
generating and other heavy industry facilities at many locations

" in the South.

Other prominent structures at the site are the two stacks adjacent
to the fossil-fuel units, two oil storage tanks in a revetment
just northeast of the plants, the continuous four-unit turbine-
generator facility immediately west of the plants, and the station
switchyard west of the cooling water effluent basin. The arrange-
ment of facilities on the site is shown in Figure III-1 (canals
are shown as for operation of fossil-fueled units, prior to
construction of canal to Card Sound).

The major tall structures are visible for about two or three miles
on the landward side of the plant, depending on the viewer's
location. The terrain is so flat that all inland ground obser-
vation is effectively blocked by any intervening vegetation. From
seaward locations and along the shoreline, where low-growing
vegetation is predominant, the major structures are visible over a
distance of 5 to 10 miles. At several locations the stacks are
visible, although low on the horizon, from a distance of about 20
miles,

No significant attempts have been made to hide or disguise the
plants or to blend them into the surroundings. Concealment and
blending would be a fruitless effort because of the level terrain
and generally low (less than 20 feet) natural plant growth.
Rather, aesthetics considerations have been toward providing the
relatively wide "buffer" zone around the plant to isolate the
facility from the view of urban areas and major highways. Also,
the Applicant plans to reseed and otherwise landscape much of the
plant area to present a clean and pleasing appearance.

Transmission Lines

The transmission lines right-of-way was acquired in connection
with the earlier installed fossil-fuel units; no additional right-
of-way land is required for the lines installed to service the
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nuclear units, These transmission facilities, placed in service
in 1967, extend from the Turkey Point switchyard northwest of the
Applicant's Davis substation in the western part of Miami, a
distance of about 19,2 miles. The 330-foot wide right-of-way
presently has three double pole structures carrying seven (7)
transmission lines to the north. These seven 240 kV circuits
supply power to several of the Applicant's substations.

Access roads to transmission facilities have been installed where
the right-of-way crosses swampland. The flat terrain at other
locations has eliminated, for the most part, the need to construct
service roads.

“Reactor and Steam-Electric System

The two Turkey Point nuclear units use identical pressurized
light~water moderated and cooled reactors designed and fabricated
by the Westinghouse Electric Corporation. Each reactor has the
capacity to produce initially 2200 MWt with an ultimate output of
2300 MWt. Each nuclear.steam supply system (NSSS) is served by a
turbine-generator, also fabricated by the Westinghouse Electric
Corporation, with a capacity to generate 760 MW of gross elec-
trical power. The engineer-constructor for the project is the
Bechtel Corporation and/or its subsidiary Bechtel Associates.

Each NSSS is comprised of a pressurized water reactor and three
closed reactor coolant loops connected in parallel to the reactor
and to the closed~cycle steam generators. Secondary steam
produced in the vertical, U-tube steam generators is passed
through the drive turbines on the electrical generator and then

. condensed back to water and recycled through the system., A

separate open cooling water loop employs water from the channel-
canal system to condense turbine exhaust steam; this warmed
effluent is then discharged into the afterbay of the system to be
circulated and reused after its heat content is dissipated to the
atmosphere, as described in the following section.

Effluent Systems

1. Heat

In order to remove heat from the steam turbine condensers of
Units 3 and 4 (a total of about 8 x 10° Btu per hour at full
load), the Applicant initially planned to use salt water from
Biscayne Bay and to return the heated water via canals back to

Biscayne Bay. The decision to use Biscayne Bay water for
cooling was a natural evolution from the decision .to build at
Turkey Point instead of at the Cutler Station 1ocatlon in
South Miami. The two fossil-fueled units were or1g1nally pur-
chased for installation at the Cutler Station. A permit




1II-4

issued by Dade County in June 1964 initiated action at Turkey
Point and actual construction began in September 1964. Unit 1
was placed on line April 22, 1967, and Unit 2 went into opera-
tion April 25, 1968, The original canal installation was modi-
fied to the 1970 configuration (see Figure III-1) on the basis
of studies of the circulation of Biscayne Bay performed by
Carpenter et al, [31l]. The two original fossil-fueled units
circulated 1270 cfs of cooling water with a rise of 14°F at
full load. Construction of two nuclear units was announced in
November 1965 before the fossil units were operating and
before information on circulation effects was available., On
advice of consultants, the discharge through the present Grand
Canal to Biscayne Bay was adopted; and, as construction pro-
gressed, alterations were made to accommodate increased flow,.

Commencing in 1969, water quality was monitored by regulatory
agencies and results were used as a basis for requests to res-
- trict the recirculation flow to Biscayme Bay in April 1970.
Previous studies had indicated that a 93°F limit on discharges
to the Bay was desirable, and such a limit was incorporated
into Florida State Board of Health criteria in 1967, An excep-
tion was granted to.the Applicant pending completion of con-
current studies by the Applicant, his consultants and govern-
ment agencies, including studies by the University of Miami
supported by an AEC contract.

In December 1969, the Applicant received approval from Dade
County to construct a diversion canal and dilution pumping
system, which through subsequent revisions was to take a total
of 10,650 cfs (21,400 acre feet per day) from the plant
complex through a canal to Card Sound, discharging at a point
five miles south of the Turkey Point plant. The total flow
was to be made up of 4250 cfs which passed through the con-
densers and a dilution flow of 6400 cfs, all originating in
Biscayne Bay. This plan limited the thermal rise in the
discharge canal to 6°F; and, except for portions of the year,
temperatures in Card Sound could be expected to be below 96°F,
Since this was regarded as unacceptable to regulatory agencies
because of the temperature increase in Card Sound, the
extended time of exposure of entrained organisms, and the
alteration of circulation patterns between Card Sound and
Biscayne Bay, the Applicant was prevented from completing the
-canal which was 80 percent complete in the summer ot 1971, As
an interim stage, during 1970-71, the Applicant considered
erection of a raised 4500 acre salt-water cooling lake, but a
number of considerations, including nuclear safety, precluded
adoption of this alternative.
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The present plan is quite different. It involves the
recirculation of salt water through an extensive system of
channels and canals that communicate with Card Sound. Some
features of the original system, however, are to be
incorporated into this new system. The final stage of the new
system is shown in Figure III-2, as proposed in November
1971[48]. )

Initially, water from Biscayne Bay will flow ‘to the plant via
an existing combined barge and intake channel. From the
intake channel, the water will flow through steel. trash racks
into ‘eight separate screen wells (four for each of the nuclear
units). The water will then pass through traveling screens to
remove debris that has passed. the trash racks. The traveling
screens will be cleaned by water spray supplied by special
pumps. Marine organisms growing on the screen system will be
elimipnated by treatment with hypochlorite or chlorine.

Water from each of the screen wells flows to the suction of a
350 cfs (156,000 gpm) pump. All four pumps of each unit will
be used while the unit is operating. After cooling the
condensers, the water will, during an "interim period," be
discharged to a receiving pond (Lake Warren) and then flow
through the Grand Canal to Biscayne Bay (see Figure III-1). As
an alternative to routing the effluent water to Biscayne Bay,
the Applicant proposed to send it to Card Sound and
constructed a large canal that would transport the water to
Card Sound,

A subsequent alternative investigated by the Applicant was the
construction of a large cooling lake in the salt marsh between
Turkey Point and Card Sound. This concept involved ‘
recirculation of the cooling water through the condensers and
the lake with makeup and purge water supplied from Biscayne
Bay. "Purge water" is added to flush some of the cooling
water out of the recirculating system so that it does not
become too salty from evaporation. The cooling lake alter-
native was deemed not feasible because of a number of tech-
nical problems related to flow control, seepage, and require-
ments for reactor safeguards.

The current heat dissipation plati proposed by the Applicant
(to implement a settlement of litigation with the Federal
government reflected in the court order of Civil Action 70-
328-CA, Final Judgment [43]) will dissipate the combined
thermal loading of the two fossil-fueled units as well as the
two nuclear units (14 x 10° Btu/hr at 100 percent load factor)
in a recirculating multichannel system (see Figure II1I-2)
which is to be built around the existing Card Sound Canal.
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The consent decree stipulates performance specifications for
the proposed operation and defines a series of emergency
actions under which alternative actions may be taken [43]. A
copy of the consent decree is presented in Appendix C.

In general terms, the consent decree requires that a recir-
culating system be constructed with appropriate purge flow
controls to hold salinity increases from evaporation to a
factor of 1.10 of the Card Sound salinity at the time of
discharge, and restricts the temperature differential of the
purge water reaching Card Sound to 4.0°F. Purge flows are
limited to a maximum of 1200 cfs and temperatures which are
not greater than 90°F. 1In addition, a number of off-standard
operational modes are outlined in the consent decree.

The proposed system consists of a series of shallow parallel
ditches or channels running north and south, parallel to the
Card Sound Canal. The system will cover a rectangular area of
about 7,000 acres. Each channel will be 200 feet wide and
about 4 feet deep with the muck spoils piled on 90-foot wide
banks between the channels to an average height of about eight
feet. Excavation will, in general, not go below the top of
the Miami oolite formation. Return flows will be collected by
an east-west interceptor system and returned to the Card Sound
Canal. Flow will return to the plant via the Card Sound Canal
and the existing East Canal currently used to discharge to
Biscayne Bay. When the multichannel cooling system is
completed, a dike is to be built across the existing barge and
intake canal to block off Biscayne Bay water from the plant
intake structure. At this time, all water withdrawal and
discharge to Biscayne Bay will be eliminated, and Card Sound
will become the source of makeup and purge water.

The arrangement of canals, spoil banks, and discharge
structures is still basically to be as shown in Figure ITII-2,
although FPL has made some revisions in number and layout of
channels [74]. These revisions, including the boundaries of
the enlarged site, are shown in Figure ITI-3. Shaded areas in
Figure III-3 represent about 2500 acres of mangrove shore-
fringe area donated by FPL to the State of Florida., Figures
ITI-4 and ITI-5: present recent aerial pictures of the site,

After passing through the plant condensers where at full load
the temperature will be raised 15°F, the effluent will pass
through the existing afterbay and then to an east-west
distributor canal which will supply the individual channels of
the system. The total system will have 38 channels, which
will give an effective water surface of about 3860 acres.
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Purge flows into the system will occur as a result of level
manipulation of the entire network in response to the tidal
cycle of about 0.8 feet net elevation difference. Control and
metering of purge flows will be done at the south control
structure. Computations indicate that the Card Sound Canal
will deliver about 8000 cfs to the plant forebay with 0.25
foot head, though the actual cooling flow is to be 4250 cfs
with all four units operating and lesser amounts with lesser
number of pumps and units operating. The head differential
for the individual channels is very small -- on the order of
0.008 feet. Purging will occur during each tidal cycle; the
average tidal cycle of the area is 12 to 13 hours. At high
tide, flow will be into the system via the Card Sound Canal;
at low tide, flow will be out of the system.

The south terminus of the new Card Sound Canal serves both as
an inlet and outlet. The exit will be excavated to a one-on-
five slope out to the -8 foot depth at MIW; the width will be
increased (as the depth decreases) to a maximum of 450 feet.
Under the consent decree for flow maximum, the velocity of
water entering and leaving the canal mouth will be about 0.3
ft/sec, which is essentially the same as the mean tidal
velocity in the Card Sound area. The relationship of the
operation of the heat dissipation system to the environment is
discussed in Section V.

Estimates of the operational characteristics of cooling ponds
and the proposed system have been made for the Applicant by a
number of consultants[48]. AEC Staff review of the Appli-
cant's analysis of these studies indicates that the technical
feasibility of the system as a thermal dissipation method is
sound.  However, sizing of the system is highly dependent on
load factoring considerations, weather cycles, tidal cycles,
and planned and unplanned outages. Also, because of the large
size and the thermal inertia of the system, there will be lag
and blending of parameter changes within both the surface and
groundwater systems which will be difficult to predict in the
early operational phase. As experience is gained, the system
characteristics should become better defined, and more
accurate predictions of its behavior will be possible. A
number of operational characteristics pertinent to making such
predictions are summarized in Table III-1. )

Radiocactive Wastes

The operation of a nuclear reactor results in the production
of radioactive fission products, the bulk of which remain
within the cladding of the fuel rods. During operation of the
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TABLE III-1

Cooling Channel Characteristics

A, Related Climatological Data

Jan Feb Mar Apr May Jun Jul BAug Sep Oct Nov Dec

Air Temp, °F 70 70 70 75 75 80 82 80 81 76 71 70

Dew Point, °F 60 61 65 65 68 73 74 74 75 70 - 65 60

Wet Bulbh °F 63 64 66 67 70 75 76 75 76 71 66 63

Speed, mph 9 10 10 10 9 8 8 7 8 9 9 9

cipal Wind Direction NNW E SE E E SE SE E ESE ENE E NNW
B. Physical Performance Data (4000 Surface Acres)

libration Temp(a) 68 68 73 77 82 85 87 = 87 84 81 73 68

n Conditions)

harge Temp. at 100% 74 75 79 83 87 9 92 9 90 88 80 75
. () '

harge Temp at 50% 70 70 75 79 84 87 89 89 8 83 75 70
Sound Water Temp, °F 67 66 73 77 79 82 85 87 84 8l 73 68

{Mean Condition)

(a)T
. 0O

a
(b)T

1

his would be the temperature of the water in the channel system if the plant were not
perating.. Values are based on Cooling Water Studies for EEI, carried out by Edinger
nd Geyer, January 1, 1965,

his represents the temperature of the water leaving the channel system and recirculating
to the plant or being purged to (ard Sound when the plant is operating.at the indicated

oad factor (L.F.).

C. Related Wéter Loss Data
Average annual evaporation from water bodies in this region -- 56 inches per year.
Maximum monthly evaporation -- 7.5 inches per month.

Evaporation from chanhel’system under average weather conditions for August and Plant
operating at 100% locad -- 70 cfs,. :

Evaporation from system under August 1968 conditions (no rain) and 100% plant load -~
120 cfs.

Seepage from system through the ground to Biscayne Bay and Card Sound -- 60-150 cfs.
(Maintenance of low channel levels could reduce or reverse these flows.)

¢l-1Io
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reactor, small amounts of fission products may escape from the
fuel cladding into the primary coolant; also, some radioactive
materials are produced as a result of neutron activation of
corrosion products in the coolant. Some of these materials in
low concentrations may be released into the atmosphere as
gases or released in liquids to the salt waters of Card Sound
and Biscayne Bay by controlled processes after appropriate
monitoring, treatment, and sampling. The limitations of 10
CFR Part 20 and the "as low as practicable" requirements of 10
CFR Part 50 with respect to radioactive releases will govern
and will be met during the operation of the Plant at full
power. '

The radiocactive waste treatment systems presentlv incorporated
in the Turkey Point Plant Units 3 & 4 are described in the
Florida Power and Light Company's Final Safety Analysis
Report[50] and the Applicant's Environmental Report dated
November 15, 1970[49], including the Supplemental Report dated
November 8, 1971[48].

The radioactive waste handling and treatment systems for the
Turkey Point Nuclear Plant are designed to collect and process
the liquid, gaseous, and solid wastes that are byproducts of
plant operation and that might contain radioactive materials.
The radiocactive waste treatment facilities are shared by both
Units 3 and 4, with the exception of the reactor coolant drain
tanks and coolant drain tank pumps. The AEC Staff evaluation
assumed that modifications to the waste evaporator have been
completed so that it yields a throughput of at least 3 gpm
(confirmed in FPL letter of March 10, 1972, attached as
Appendix E-5).

Gaseous Waste

During power operation of the facilities, radioactive
materials released to the atmosphere in gaseous effluents
include low concentrations of fission product noble gases
(krypton and xenon) , halogens (mostly iodines), tritium
contained in water vapor, and particulate material including
both fission products and activated corrosion products.

The primary source of gaseous radioactive waste will be from
the degassing of the primary coolant during letdown of the
cooling water into the various holding tanks. This is prin-
cipally from the exhaust of cover gas from waste holdup tanks,
venting of the Chemical and Volume Control System and from
equipment vents. Additional sources of gaseous waste activity
include ventilation air released from the auxiliarvy building,
spent fuel building and the open turbine building, off-pases
from the steam generator blowdown tanks, venting of the steam
jet air ejectors, and purging of the reactor containment
building.
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As indicated, most of the gas received by the gas processing
systems will be from the degassing of the primary coolant
during letdown of the cooling water into the various holdup
tanks., Gases collected in the vent header will flow to one of
two waste gas compressors and from there pumped to one of six
gas decay tanks (each tank has a unit capacity of 525 cubic
feet at a pressure of 150 psig) where the gas will be heldup
for radiocactivity decay. The control arrangement is such that
one tank will be filled at a time. Gas held in the decay
tanks will either be returned to the Chemical and Volume
Control System or discharged to the atmosphere. Generally,
the last decay tank to receive gas will be the first tank
emptied back to the CVCS liquid holdup tanks, so as to permit
maximum decay of gas which may be discharged to the atmo—
sphere. When filled, the gas decay tanks will be sampled and
analyzed to determine the release rate or the need for
additional holdup. Based on the AEC Staff evaluation, it
appears that the gas processing system has sufficient capacity
to permit a holdup time of 45 days. The gas released from the
decay tanks will be combined with ventilation air exhusted
from the auxiliary building, filtered through high efficiency
particulate filters, and discharged to the atmosphere through
the unit vent.

The ventilation systems for the reactor containment building,
auxiliary buildings, and spent fuel storage buildings have
been designed to ensure that air flow is from areas of low
potential to areas having a greater potential for accidental
release of airborne radioactivity. The auxiliary building
exhaust system will draw air from the equipment rooms and open
areas of the building together with air from Unit 4 spent fuel
storage building through high efficiency particulate filters
and discharge to the atmosphere via the-plant vent, A
separate fan exhausts air from Unit 3 spent fuel storage
building through high efficiency particulate filter to a roof
vent. : '

Of f~-gas from the condenser air ejectors (which remove radio~
active gases which have collected in the condenser as a result
of primary to secondary system leakage) and the steam gener—
ator blowdown tanks will be vented directly to the atmosphere
without treatment. Because of the open turbine building,
steam system leakage which may occur in the turbines and/or
ancillary equipment will be released directly to the
atmosphere. '

Radioactive gases may be released inside the reactor
containment building when components of the primary system are
opened to the building atmosphere for operational reasons or

" when minor leaks occur in the primary system. The reactor
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containment atmosphere can be purged through roughing filters
and discharged to the plant vent, The full flow rate is
35,000 CFM for each containment building, which is equivalent
to 1.3 air changes per hour.

Table ITI-2 shows the anticipated annual release of
radioactive materials in gaseous effluent for each unit. The
AEC staff evaluation of the system considered .operation of the
reactor with 0.25 percent leaking fuel and a 20 gallon per day
primary to secondary system leak rate. Anticipated noble gas
releases from the waste gas processing system were based on a
holdup time of 45 days. The estimated releases of radio-
activity from the containment building were based on a need to
purge the containment four times per year.

Liquid Waste .

The liquid waste treatment system common to both units
consists of tanks, piping, pumps, evaporators, process equip-
ment, and instrumentation necessary to collect, process,
store, analyze, monitor, and discharge potentially radioactive
liquid wastes from Units 3 and 4. Treated liquid wastes will
be handled on a batch basis (approximately 510 batches per
year at 900 gallons per batch) to permit optimum control and
reduce the chance of an inadvertent release of radioactive
liquid. Prior to release of any treated liquid wastes,
samples will be taken and analyzed to determine the type and
amount of radioactivity in a batch to assure conformance with
release limits, Liquid waste can be discharged to the seal
wells of either Unit 3 or 4 and from there to the circulating
water discharge canal,

The liquid waste treatment system is divided into two parts:
(1) the Chemical and Volume Control System, which will process
liquids from the reactor coolant loops and other chemically
clean sources, and (2) the Waste Disposal System, which will
collect and treat liquids including equipment and floor
drains, laboratory and decontamination drains and laundry and
shower drains.

To maintain a low level of radioactivity in the primary
coolant, a sidestream of the coolant will flow to the Chemical
and Volume Control System and be processed through one of two
mixed-bed demineralizers to remove fission products and
corrosion products (except cesium, yttrium, molvbdenum, and
tritium, whose isotopes are removed slowly or not at all by
the demineralizers and are assumed to pass through without any
removal for the purpose of this evaluation). On an inter-
mittent basis the effluent from the demineralizers will be
processed through a second deminerlizer to control cesium
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TABLE III-2

ESTIMATED ANNUAL RELEASE OF RADIOACTIVE MATERIAL IN GASEOUS EFFLUENT
FROM TURKEY POINT PLANT UNITS 3 AND 4

Power Level 2200 MWt

Curies/Year/Unit
Gas Processing
Containment System Auxiliary  Steam Generator Total
Nuclide Purge (45-day holdup) Building Blowdown Vent Ci/yr/Unit
Kr-85 10 630 1 5 650
Kr-87 - - 1 5 6 ¢
Kr-88 - 50 3 15 70
Xe-131m 3 - 2 7 12
Xe-133 200 1200 300 1200 2900
Xe-135 - - 1 5 6
Xe-138 ' - - - : 3 . 3
TOTAL - | 3650

Iodine and

Particulates 0.2 - 0.1 : 0.5 0.8
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activity in the coolant, The effluent from the demineralizers
will be filtered and returned to the volume control tank for
reuse., In the later stages of core life the coolant effluent
from the mixed bed demineralizers will be routed to one of two
deborating demineralizers., This effluent will be returned to
the volume control tank or sent to the monitor tanks for reuse
or released to the circulating water discharge header. For
the purpose of this evaluation it was assumed that 90% of this
water will be reused in the reactor.

The second part of the Chemical and Volume Control System will
process liquids that drain from reactor coolant pump seals,
accumulators, pressurizer relief tanks, valve and flange leak~
offs and the excess coolant letdown during reactor startup,
These liquids will be collected in the holdup tanks and
processed on a batch basis. Liquid from the holdup tanks will
be routed through one of four evaporator-feed demineralizers
to reduce the concentration of radioisotopes except tritium
and will be filtered, degassed, and sent to a boric acid
evaporator. The distillate from the evaporator will be
processed through a demineralizer, filtered, and transferred
to one of the two monitor tanks., Subsequent handling of the
distillate is dependent on the results of the sample analysis.
Liquid waste from the monitor tanks will be pumped to the
water storage tank, recycled through the demineralizers,
returned to the holdup tanks for reprocessing through the
evaporator or discharged to the circulating water header. The
values in Table III-3 were based on the release of four
. primary system volumes per year and an overall decontamination
factor (DF) of 10% for the boric acid evaporator-demineralizer
combination for all nuclides except isotopes of iodine

cesium, yttrium, molybdenum, and hydrogen. A DF of lO5 was
used for iodine and 2 x 10? for cesium. Yttrium and
molybdenum were assumed to plate out in the system, with a DF
of 10 and 100 for these, respectively. The DF for tritium was
used as 1.

The Waste Disposal System will process liquids from equipments
drains and leaks, laboratory and various floor drains. Liquid
waste will be collected in the waste holdup tank and processed
in batches through the waste evaporator (3 gpm). The
evaporator concentrates are discharged to the drumming station
and packaged as solid waste, The condensate is routed to one
of two waste condensate tanks. When one tank is filled, it is
isolated and sampled for analysis. The applicant indicates
that if the activity level is suitable for discharge the
condensate is pumped, monitored, metered, and released to the
condensate circulating water discharge canal. Otherwise the
condensate is recirculated through a mixed bed demineralizer
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TABLE III-3

ANTICIPATED ANNUAL RELEASE OF RADIOACTIVE MATERIALS IN LIQUID
EFFLUENTS FROM TURKEY POINT PLANT UNITS 3 AND 4 —-
RECONCENTRATION FACTORS FOR COOLING CANAL SYSTEM

(Power Level 2200 MWt) .

Steam Generator Waste Disposal - Recon-
‘ Blowdown _ System centration
Nuclide Ci/yr/Unit Ci/yr/Unit Factor*
Rb-86 0.02 0.0002 3.9
Sr-89 0.02 _ 0.0002 6.3
Sr-90 0.0006 : 0.000008 11.0
¥-90 . 0.001 0.00001 1.3
Y-91 0.17 0.05 6.7
Zr-95 0.003 0.00004 7.0
Nb-95 ' 0.003 0.00004 5.4
Mo-99 0.55" 0.02 1.4
Ru-103 0.002 0.00002 } 5.7
Rh-103m . 0.002 : 0.00002 *
Rh-105 . T 0.001 ' 0.00N004 1.1
‘Ru-106 0.0005 ~.0.,000008 10.0
Sn~-125 0.00001 0.000002 2.6
Te-125m 0.002 0.000G2 7.0
Sb-127 _ 0.001 0.0000016 1.6
Te-127m 0.01 o 0.0002 8.2
Te-127 0.03 0.0002 1.0
Te-129m 0.15 0.02 5.3
Te~129 '0.06 0.02 1.0
Te-131m 0.10 0.0002 1.1
Te-131 0.35 0.00006 1.0
I-131 9.6 0.06 2.4
Te-132 1.2 0.01 1.5
Cs-134 6.6 0.22 10.5
Cs-136 2,2 0.08 3.2
Cs=-137 4.9 0.012
Ba-137m 0.07 0.019 3 11.0
Ba-140 0.02 0.0002 3.1
La-140 0.008 0.0002 1.2
Ce-141 0.003 0.00004 5.2
Ce-143 0.002 - 0.000006 1.1
Pr-143 0.003 ' 0.00004 3.1
Ce~-144 ‘ : 0.002 0.00002 9.7
Nd-147 0.001 0.000014 2.9

10.6

Pm-147 -0.0002 0.000002




I11-19

TABLE III-3 (Continued)

,>Steam Generator Waste Disposal Recon-
Blowdown System centration
Nuclide Ci/yr/Unit Ci/yr/Unit Factor*
Pm-149 0.0007 0.00001 1.3
Cr-51 0.03 0.008 4.8
Mn-54 0.02 0.012 9.8
Mn-56 0.05 1.0
Fe-55 0.05 0.046 10.6
Co-58 0.59 0.42 7.2
Fe-59 _ 0.11 ' 0.012 6.0
Co-60 0.14 0.01 10.8
TOTAL n 27 vl

Tritium - 1000 Ci/yr/Unit ' 10

*The reconcentration factor applies to the recirculating canal mode of
operation and is discussed further in Section V.D,
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or returned to the waste holdup tank for reprocessing. The
AEC Staff evaluation of the system assumed that all liquid
waste with the exception of laundry waste is processed through
the demineralizer prior to discharge, It is expected that the
activity level of waste liquid from the laundry and hot
showers will be low enough to permit discharge from the site
without treatment. However, the liquid waste can be
recirculated through the demineralizer or pumped to the waste
holdup tank for processing.

The steam generator blowdown system consists of a monitored
header and a blowdown tank. The overflow standpipe discharges
directly to the circulating water discharge at the seal well,
Provisions have been incorporated into the system to divert
the blowdown to the radioactive liquid waste system if the
activity exceeds a level yet to be established by the appli-
cant. Based on the limited capacity of the waste evaporator
(3 gpm), the AEC Staff evaluation assumed that blowdown
liquids will be released without treatment. The anticipated
27 curies per year release from each unit's steam generator
blowdown shown in Table III-3 is based on a continuous primary
to secondary system leakage of 20 gallons per day and a 10
gallon per minute steam generator blowdown.

The anticipated release from the Waste Disposal System shown
in Table ITI-3 assumes 0,25 percent leaking fuel and a de-
contamination factor (DF) of 10° for the waste evaporator-
demlnerallzer for all isotopes except iodine and tritium. A
DF of 10% was assumed for iodine. Based on the evaluation of
the liquid waste system, the anticipated releases from normal
operation were calculated to be a fraction of those shown in
Table III-3, Taking into account treatment equipment downtime
and expected operational occurrences, the AEC Staff estimates
the annual release of activity will be about 1 curie per year
from each unit's waste disposal system.

Solid Waste

Radioactive solid wastes will consist mainly of spent
demineralizer resimns, evaporator concentrates, and filters,
Concentrates from the waste evaporator will be put into steel
drums, and mixed with vermiculite. Spent resins will be
packaged in a similar manner. The sluice water will be
separated from the resin and returned to the waste holdup
tank, Each drum will be stored in a shielded area prior to
being shipped offsite, Miscellaneous solid wastes such as
paper, rags, clothing, and glassware will be compressed in 55-
gallon drums by a baler. The filled drums will be stored in a
shielded area in the drumming room until shipped off-site.
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A1l solid waste will be packaged and shipped to a licensed
burial ground in accordance with AEC and DOT regulations.
Based on plants presently in operation, it is expected that
approximately 300 to 600 drums of solid waste will be
transported off-site each year.

Chemical and Sanitary Wastes

Water treatment facilities at the plant include ion exchange
demineralizers which employ sulfuric acid and sodium hydroxide
for regeneration of the exhausted ion exchange resins., The
spent chemical regenerants are collected in a tamk and
neutralized to pH 6.5 to 8.5 prior to discharge into the
circulating water system. The spent chemical regenerants,
including flushes, contain approximately 4,000 mg/l dissolved
solids, largely sodium sulfate with small quantities of other
salts (e.g., calcium and magnesium salts) that were removed
from the demineralized water. The total daily volume of spent
chemical regenerant solutions discharged is approximately
42,000 gallons. When diluted in the circulating water system,
the amount of regenerant salts will be a small fraction of the
salts maturally occurring in seawater.

Chlorine will be fed to the condenser cooling water at the
intake for an hour each day to control slime buildup on heat
exchange surfaces. Chlorine addition is controlled so that the
residual chlorine in the discharge to the canal system will be
nominally 1 mg/l and no greater than 1.5 mg/l at any time
during addition. Chlorine residual in the condenser cooling
water is expected to dissipate during storage (about 60 hours)
in the canal-channel recirculating cooling system prior to
discharge with purge water,

The Applicant plans to feed water-dissolved chlorine gas to
the intake of each of the 4 power units at different times to
allow mixing of the treated water of one of the units with the
untreated water from the other 3 units., It is anticipated
that the chlorine residual of the treated water will be
diluted and chemically reduced to low or non-detectable levels
with the untreated water. It is recommended that the
Applicant determine the actual chlorine residual at the
discharge points to Biscayne Bay and Card Sound to verify the
anticipated low chlorine residuals. This is particularly
important with respect to operations prior to use of the
canal-channel recirculating cooling system, when there will be
shorter travel times to the discharge point.

During reactor operations it will be necessary at times to
discharge water containing 1 to 2 mg/l boric acid to the
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circulating water system. The estimated annual discharge of
this solution is 364,000 gallons, Boron added to the
circulating water will be a very small fraction of that
normally present in seawater (4 to 6 mg/l).

Small quantities of chemical stabilizers, such as cyclo-
hexylamine, are used in the steam generator feed water. These
chemicals are normally oxidized to produce ammonia. The
concentration of nitrogen (as ammonia) discharged into the
cooling water is expected to be a small fraction of that
normally present in seawater, :

Sanitary wastes collected from toilets, washroom facilities,
and nonradioactive floor drains are treated with septic tanks,
and the effluent from the tanks is allowed to drain into the

- ground. These septic tanks and treatment systems have been

approved by the Florida State Board of Health.

Other Wastes

Runoff from roof drains and storm sewers is routed through
underground tanks where oily waste is removed. The runoff is
then discharged in part to the cooling water intake area and
the remainder to the cooling water discharge area. Separated
oils are routed to the oil storage tanks servicing the fossil
fuel units.

A small amount of debris is collected on the circulating water
intake screens., This material is slurried to pipes that
discharge into the discharge canals.

At times the testing of two 2,500 KW diesel electric
generators required for secondary emergency power will occur.
During these periods, the exhaust emissions will be comparable
to the passage of a large single-unit railroad locomotive.

The testing occasions are expected to be limited to favorable
weather conditions., Alternatively, if an emergency occurs,
their operation will be in the absence of the relatively
larger emissions from fossil Units 1 and 2 which would be
presumed shutdown since they are the primary source of

emergency power for the nuclear units. Other minor venting of-

miscellaneous equipment would be expected to be undetectable
either by sight or measurement outside of the immediate
exclusion area.

Transpertation of Fuel and Radiocactive Waste

The nuclear fuel for each of the two Turkey Point reactors

consists of 80 metric tons of uranium enriched in U-235 to a range
of from 1.85% to 3.10% by weight. The fuel is in the form of
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sintered uranium oxide pellets encapsulated in zircaloy fuel
rods. Each fuel element is made up of 204 fuel rods about 12
feet long. In normal operation, about 25 metric tons of fuel
is replaced each year for each reactor.

The Applicant has indicated that cold fuel and solid waste
associated with the operation of the two reactors at Turkey
Point will be tramsported by truck to and from the plant site.
Cold fuel will be shipped from Columbia, S.C., a distance of
700 miles; solid wastes will probably be shipped to the burial
site in Kentucky, a distance of 1,000 miles. Irradiated fuel
will be transported by truck, rail, or barge to a reprocessing
plant, but final plans have not been made yet, The AEC Staff
assumes for the following discussions that the.irradiated fuel

will be shipped a distance of 700 miles to Barnwell, S.C,

Transport of Cold Fuel

The cold fuel will be shipped in Westinghouse Model RCC-1 fuel
element shipping containers approved for use under DOT Special
Permit #5450, Each container holds two fuel elements, About
10 truckloads of 6 or 7 containers each will be required each
year to supply fuel for Units 3 and 4. The fuel for the first
loading of Unit 3 has been received and is stored onsite,

Transport of Irradiated Fuel

Fuel elements removed from the reactor will have been
irradiated to about 25,000 megawatt days per ton on the
average; they will be unchanged in appearance and will contain
some of the original U-235 (which is recoverable). As a
result of the irradiation and fissioning of the uranium, the
fuel elements will contain large amounts of fission products
and some plutonium. As the radioactivity decays, it produces
radiation and '"decay heat." The amount of radioactivity
remaining in the fuel varies according to the length of time
after discharge from the reactor. After discharge from a
reactor, the Turkey Point fuel elements are to be placed under

water in a storage pool for cooling for at least 90 days prior

to being loaded into a cask for transport.

Although the specific cask design has not been identified, the
Applicant states that the irradiated fuel elements will be
shipped in approved casks designed for transport by either
truck, rail, or barge. The cask will weigh perhaps 30 tons
for truck, or 100 tons for rail or barge. To transport the 25
tons of irradiated fuel removed from each reactor each year is
estimated by the AEC Staff to require 15 truckload shipments
or 6 rail car load shipments or 6 barge shipments per year per
reactor. There would be an equal number of return shipments
of the empty casks.
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Transport of Solid Radioactive Wastes

The AEC Staff estimates the solid wastes generated by the two

units will amount to about 2,000 cubic feet per year per

reactor. The wastes will be shipped in 55-gallon drums or
other packages approved for the transport of the activities
involved. It is estimated that about 45 truckloads will be

required to ship the solid wastes to the burial grounds each
year from both reactors.
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Iv. ENVIRONMENTAL IMPACT OF SITE PREPARATION AND PLANT CONSTRUCTION

A.

Summary of Plans and Schedules

Construction was initiated on the Turkey Point nuclear units in
late April 1967, Work was 99 percent completed on Unit 3 and
about 85 percent complete on Unit &4 in January 1972, Fuel loading
now is scheduled for Unit 3 in July 1972, with Unit 4 to follow
about 3 months later. Unit 3 is scheduled for commercial opera-
tion in the fall of 1972 and Unit 4 by the start of 1973.

Essentially all exterior work on the nuclear plants has been com—
pleted; however, the construction associated with the canal-
channel recirculating cooling system is still to be done, This
work is expected to be accomplished by the Applicant over the next
three years.

The manpower peak for construction is estimated by the Applicant
at about 1200 men and will be below 500 men by September 1972,

Impaéts on Land, Water, and Human Resources

Many of the impacts on the environment at Turkey Point were
attributable to the earlier comstruction of the fossil-fuel gener-
ating plants, A considerable amount of the fill and dredging
work, including construction of three discharge canals, the
turning basin, and barge canal, was associated with these plants.

Because of the advanced stage of construction of the nuclear
units, most of the environmental impacts due to construction
activities have already occurred -- with the exception of the
reservoir cooling system. The Card Sound Canal and about one-half
of the 100 acres of fill at the generating plant complex were the
major construction impacts related to the two nuclear units,

Habitat destruction during construction has been localized to
those sites actually required for access facilities and support
platforms, and the remaining acreage has been left relatively
undisturbed. Because of the unique nature of construction
problems in Florida, most of the excavated material was used as
fill elsewhere, so there are few, if any, real spoil banks, This
is fortunate, since the limestone spoil banks, as opposed to muck
banks, do not appear to have the same revegetative potential., An
exception is the Card Sound Canal, which has continuous, high
limestone spoil banks extending to the limit .of dredging. This
material has value in construction, but the Applicant feels the
economics of hauling the rock to construction sites in the area do
not appear to make sale of the material feasible.
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The Applicant has presented plans for construction of an intercon-
necting series of cooling channels which will occupy about 7000
acres of the site [48]. The original site of about 3300 acres was
expanded by purchase of about 23,000 acres additional area to the
south. About 2500 acres of shore fringe areas has been deeded to
the State of Florida [73]. The site area is now about 24,000
acres, Construction of this cooling system will constitute a
major environmental impact, in that during dredging the indigenous
plants and animals will be destroyed or displaced. Upon comple-
tion there will be a series of 200-foot wide channels containing

‘heated saline water and separated by muck spoils banks 90 feet

wide and about 8 feet high. Revegetation of these channels and
banks is difficult to predict in terms of both the rate and plant
succession., Furthermore, such predictions are complicated by
generating plant operation variables and by a lack of information
on the recovery of similar ecosystems that experienced like
disruptions. A more detailed discussion on impact of the cooling
reservoir system is presented in Section V.C.l.

Future dredging operations which are necessary for completing the
Card Sound Canal will disturb about three acres of Sound bottom.

" This will result in the loss of benthic flora and fauna in that

nearshore area.

About 40 percent of the construction force is from outside the
local (including Miami) area; however, there is no indication of
any significant impact on local hospitals, schools, businesses or-
housing facilities attributable to the influx of workers.
Undoubtedly, the highly seasonal fluctuations in nonresident
population to which the area has adapted compensated for what
might otherwise have been a measurable impact.

Controls to Reduce or Limit Construction Impacts

The Applicant and contractors have attempted to limit the impact
of construction activities. Construction practices include
minimizing the disturbance of land through preplanning access and
work routes; restricting personnel and vehicle access in undis-
turbed areas by posting, fencing, and locked gates; minimizing
laydown areas; and removing and disposing construction debris. In
addition, special precautions were taken during dredging opera-
tions to minimize turbidity; in the case of dredging the barge
channel for the fossil fuel units, the removed sand was used for
fill at the site and for beach replenishment and improvement in a
mud-flat area. Sheet-piling and wing walls were used for erosion
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control during construction of the water intake for the nuclear
units. Completion of the Card Sound Canal involved opening it
into the Sound. This was undertaken as a "hole-through'" operation
to minimize the discharge of silt into the Sound.

When construction is completed, disturbed areas are to be leveled
and stabilized with native vegetation, grass, concrete, or asphalt
(as appropriate) to prevent erosion from heavy rains and to
present an appearance that blends with the surrounding area.




v. ENVIRONMENTAL IMPACTS OF PLANT OPERATION

A.

Land Use

Prior to installation of the fossil-fuel units, the area was a
mangrove swampland, The land had little recreational use or
potential because of inaccessibility., Construction of Units 1 and
2 altered an estimated 100 acreas of land at the plant site,
including the on-shore dredging necessary for the barge turning
basin and water intake area. An estimated 50 acres of natural land
was altered for Nuclear Units 3 and 4 at the plant site, and a
total of about 7,000 acres of natural swampland south of the plant
will be altered in providing the channel cooling system, which
will also serve the existing fossil fuel plants. Thus, the pri-
mary impact of the Turkey Point nuclear facility on land use is
associated with the channel cooling system.

Development of the large salt-marsh area that extends southward
from Turkey Point to the Everglades National Park has been slow
because land more suitable for agriculture, industrial, commercial
and residential purposes is available north and west of the area.
Furthermore, in its present.state any significant scale of land
improvement would be quite expensive in comparison with develop-
ment costs for adjacent areas. The General Land Use Master Plan
for Dade County through 1985, a period of from one-third to one-
half the expected life of the Turkey Point facilities, shows this
area of roughly 50 square miles remaining as a salt marsh,

The extensive drainage-canal system now present in this part of
the State is evidence of past land reclamation efforts.
Conceivably, future land demands might warrant recovering much of
the salt-marsh area., However, the need or desirability of
reclaiming the salt marsh for some other use during the 30 to 40-
yvear life of the power plant is not well established at this time.

The operation of the plant and cooling system will probably
increase man's use of the area, since accessibility will be
improved. The raised area between the channels may permit some
agricultural, commercial, and residential development commensurate
with nuclear safety consideration; however, the potential for such
uses would be speculative at this time, Use of the site as a.
source of foundation rock is not precluded; however, there are
abundant sources of similar rock throughout southern Florida.

The recreation potential of the site has already been increased
over that of the area in its natural state, and the cooling water
channel system may result in even more recreation opportunities,




A Boy Scout camp and a Girl Scout camp were established at the
site by the Applicant, along with attendant nature and hiking
trails, Also, some picnic and beach facilities were made avail-
able for controlled public use. Shoreline areas, which include
the dominant red mangrove growth, are intended to be maintained in
their natural state as a wildlife preserve, Additionally, the
Applicant's site is the location of a University of Miami research
facility and a sea survival school of the Air Force Tactical
Command.

Since the transmission lines right-of-way was acquired, cleared
(where necessary), and three of the four pole lines set in con=-
nection with the construction and operation of the fossil-fueled
units, there has been essentially no environmental impact in this
regard with respect to the nuclear units, The concrete double-
poles are of a stylized design with a lesser visual impact than
that associated with conventional lattice-steel structures. The
Applicant permits use of the right-of-way for agricultural and

.similar purposes (except man-made structures) compatible with

safety, maintenance, and reliability considerations. In the 6
years of operating experince with the existing transmission

- system, no problems have occurred with inductive coupling or

jirect fault interference with railroad signal or communication
ines, The Applicant will provide the necessary filtering devices
to preclude such occurrences with the new lines as required.

The Applicant, in cooperation with the Metropolitan Dade County
Planning Department, is submitting a proposal to the Department of
Housing and Urban Development for a demonstration grant related to
the development of public recreation areas in the right- of-way.

Water Use

A description of the multichannel recirculating water system for
heat dissipation and the operational characteristics with respect
to climatic conditions was presented in Section III.D.l. Analysis
of the impact of such a system on water uses is complex because of
the transient nature of the plant load factor, the use of tidal
power for flushing, variations in soil permeability, variable
weather conditions, and the nature of the Biscayne Bay-Card Sound
lagoon system. However, a number of conclusions regarding the
impact on local hydrologic regimes were drawn from data supplied
by the Applicant, studies performed by the University of Miami,
and AEC Staff analyses. .

Analytical methods referenced by the Applicant are standard
techniques accepted by the technical community. Precise analysis




is not achievable for a transient multivariable heat transfer
problem involving climatology and many unpredictable variables.
For example, there is no fully developed numerical model for

-simulation of boundary layer effects over a convoluted surface

such as the proposed channel system., Further, if uncontrolled
vegetative growth or incipient forestation occurs in the recircu-
lating system, some of the assumptions made in the computations
would be altered. . For this plant, load factors and weather fea-
tures could produce conditions such that the proposed system with
4000 acres of channel surface would be less than optimal., Load
factors approaching 60 to 70 percent in combination with unfavor-
able climatic conditions (such as sustained hot dry spells) are
likely to produce thermal effluent differences that exceed the 4°F
limit., Thus, if the system is highly taxed by demands for power,
it is likely that unfavorable conditions would become common.

Construction of the channel system would increase the salinity of
some 15 square miles of what is now swampland to values equal to
or greater than the salinity of the adjoining Sound and to a
salinity that will be considerably higher than that of the ground
water, A system of interceptor ditches is planned for the western
property boundary to control intrusion of saline water into the
area west of Levee 31. The permeabilities of the local soils are
relatively high, and flows on the order of 600 to 800 cfs out of
the system to the west can be expected. Pumps will be installed to
drain the interceptor ditch system and thereby control the.move-
ment of the interface between the groundwater system .under .control
of the Applicant and that under the control of the Central and’
Southern Drainage District System to the west. Data furnished by
the Applicant with respect to groundwater movement. to the west are
relatively complete. All intercepted flows are to be returned to
the channel system so that there is to be essentially no net loss
from the system in this direction. Because of the dynamics of the
system, surface water may at times be intercepted by the drainage
and recharge system.

No provisions for control of groundwater flows to the east are
planned at this time. Estimates of seepage losses in this direc~-
tion range from 50 to as high as 200 cfs depending on the relative
head of the channel-canal system and the water levels in Biscayne
Bay and Card Sound. This head is estimated to be no more than 0.3
foot. Since the relatively deep return flow conduit of the Card
Sound Canal taps the Miami oolite and the top of the Fort Thompson
aquifer, it can be expected that interchange and flow from this
system to the Bay will also occur. On the basis of available
informatiqn and judgment, an approximate total subsurface flow of




150 cfs to the east is a reasonable design assumption, with an
average travel time to the Bay or Sound of 15 to 30 days.
Maintenance of low channel levels could reduce or reverse these
flows,

Since the ground conveys water essentially without loss of heat,
related groundwaters would become heated to some level represented
by the mean channel-canal temperatures that existed 15 to 30 days
earlier, For example, groundwaters seeping to Biscayne Bay in
November when the Bay temperature is about 73°F could be about 89
to 94°F, depending on the plant load and operational conditions
(see Table III-2)., It is likely, therefore, that temperature and
salinity increases will exist where the aquifer discharges into
the Bay and Sound during most of the yearly cycle. The consent
decree requires the Applicant to monitor groundwater south and
east of the system and toreport the results to the Environmental
Protection Agency, which can order such remedial ‘action as the
Agency feels is needed. :

Control of salinity of discharge water to a maximum increase of 10
percent over normal Sound background has been specified by court
decree [43] to minimize salinity gradients on the western shore of
Card Sound. AEC Staff studies indicate that the mean salinity in
the channels might be about 5 percent over normal background and
up to 10 percent during unfavorable conditions. A salinity incre-
ment of 5 percent is not buoyant within the 4°F temperature
differential 1limit., Unless discharge from the adjacent Model Land
Canal creates turbulent mixing in the outlet vicinity, the saline
discharge will flow to the north and along the bottom of Card
Sound in the direction of Cutter Bank. Since the high salinity
gradient would preclude mixing except under windy conditions where
general turbulence or flushing predominates, it is possible for an
inventory of water of relatively high saline content and elevated
temperatures of 2 - 3°F to accumulate on the bottom of Card Sound
and to be spilled through the navigation dredging of the Intra-
coastal Waterway into either Biscayne Bay or Barnes Sound. As a
matter of interest, water of 10 percent surcharge in salinity will
sink where the thermal differential is as high as 14°F, well above
the stipulated 4°F maximum, This situation could be mitigated by
increasing the instantaneous purge rate and maintaining greater
channel head differences to improve prompt mixing, but at the
expense of high inlet and exit velocities, increased erosion and .
higher seepage rates, This situation poses a conflict with the "
consent decree, which requires discharge to Card Sound such that
the warm water plume is on the surface.




Adequate hydraulic capacity exists for a number of operating
options; however, in the main, the limitations.in the consent
decree [43] appear to have imposed operational problems, the
magnitude of which can only be resolved by field testing or some
undistorted physical modeling simulations. Some advantages appear
attainable by combining the Card Sound and Model Land Canals into
one, Using some of the drainage water from the Model Land Canal
would both decrease the purge salinity and reduce the salinity in
the recirculation system.

The Applicant has reached agreement with the Central and Southern
Florida Flood Control District to add surface drainage from Canals
C-106 and C-107 into the channel system, which will assist, to as
yet an unknown degree, in controlling temperature and salinity in
the system. Negotiations are in progress to similarly add the C-
103 canal effluent to the system.

At a discharge flow of 1,200 cfs and a differential of 4°F, the
thermally elevated area in Card Sound as computed by AEC Staff
will be as shown in Table V-1,

'TABLE V-1

AREAS OF ELEVATED TEMPERATURE IN CARD SOUND

Temperature of Area Within Iso-
Isotherm °F therm (acres)
3 A ' 5
2 53
1 ‘ 606

A review of available information indicates that the highest elec-
trical loads planned for the Applicant's Turkey Point facilities
may occur in the the months of January and February. A lower peak
may occur in the early summer. The size of the channel system
selected (4000 acres water surface area) and the consent decree
stipulations appear to place a limit on the operational capability
of the plant, The following table presents AEC staff predictions
of capacity limitation that may result from temperature require-
ments of the consent decree in combination with the selected size
of the multi-channel system.




Month

January
February
March
April
May

June
July
August
September
October
November
December

TABLE V-2

PREDICTED MEAN PLANT CAPACITY UNDER
RESTRICTTONS OF THE CONSENT DECREE

Month Percent of Total Capacity
January 85
February ' 75
March ' 85
April 90
May 65
June v 65
July 75
August v 80
September 90
October 90
November 90
December 90

Studies by the Applicant reveal a similar capacity reduction prob-
lem under their design assumptions[59]. Table V-3 shows the
Applicant's estimates of the probabilities that the consent decree
conditions could not be met in months with average weather condi-
tions if all four of the Turkey Point plants were operated at full
capacity.

TABLE V-3

ESTIMATED PERCENT OF TIME THAT THE TEMPERATURE OF THE
DISCHARGE FROM THE CANAL COOLING SYSTEM WILL
EXCEED THE VALUES SHOWN IF ALL FOUR PLANTS
ARE OPERATED AT FULL CAPACITY

4L°F AT ' 90°F Maximum Combined 7
78 - 78
64 - 64
20 - 20
12 6 13
10 - - 10
43 29 55
35 30 46
25 40 40
15 15 : 22
17 - 17
45 - 45
77 - 77
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The situation suggests the need for continuing research and field

studies by the Applicant and regulatory agencies to permit optimal
use of the plant while minimizing potential stresses on the adja-

cent ecological system. _

Special Conditions During Interim Censtruction Period

During 1972, if construction of the planned cooling system facil-
ities progresses as scheduled, a period of transitional operation
will be started. The various phases planned by the Applicant in
accord with the consent decree are as follows:

- Discharge to Biscayne Bay 3000 cfs; 95°F maximum . . . Sept.
1971 through Jan. 1972

- Discharge to Card Sound 2750 cfs maximum, Biscayne Bay 1500
cfs maximum; 95°F maximum . . . Feb. 1972 through Sept. 1973

- Discharge to Card Sound 2150 cfs maximum, Biscayne Bay 2100
~cfs maximum; 95°F maximum . . . Oct. 1973 through Dec. 1974

- Discharge to Card Sound 1200 cfs maximum; 90°F maximum; 4°F
maximum above ambient . . . Dec. 1974 onward

The phasing of the various release modes is determined by progress
on the construction of the canal- channel cooling system. As
cooling surface in the channel system is increased, lesser amounts
of direct discharge will be made to Biscayne Bay.

It may be that rather severe load restrictions on the Turkey Point
plants will be imposed during various periods of interim operation
to meet the specifications in the court decree. The consent
decree requires prior to completion of the cooling channel system
that Florida Power and Light shall draw upon all other sources of
power available to it in such combinations as to minimize dis-
charges of heated water water from the Turkey Point site,
consistent with its obligations to provide power to the areas it
serves. The Applicant has agreed to meet such constraints [51].

On the basis of plant operation (all four units) at a 50 percent
average load factor, the AEC Staff estimates that a jet type. dis-
charge to Biscayne Bay would result in heated areas as shown in




Table V-4, Inasmuch as part of the water is to be directed to Card
Sound, the area associated with an indicated AT would be appor-
tioned between the two receiving bodies of water. Because the
tide will sweep the warm plume back and forth (north to south),
the areas of the bottom exposed to a AT of 3°F or more will essen-
tially be twice as large as shown in Table V-4. On the other
hand, the bottom organisms in these zones will be exposed to the
elevated temperature only half of the time. At lower or higher
load factors, the sizes of the affected areas would be proportion-
ately smaller or larger.

TABLE V-4

TEMPERATURE ELEVATION AT 50 PERCENT
LOAD FACTOR AND 4250 cfs EFFLUENT DISCHARGE

°FAT Acres
8 96
6 293
4 730
3 1100
2 1650
1 2250

The areas in Biscayne Bay affected by the plume of heated water
discharged from the fossil-fuel units have been described in maps
showing isotherms which were submitted in the Reference Reports
appended to the Environmental Report Supplement[48]. There were
22 surveys made during the period of January through October 1971,
-Two of these surveys are shown in Figures V-1 and V-2 for the con-
trasting conditions during different seasons on January 26, 1971,
and July 19, 1971.

C. Biological Impact

1. Terrestrial

The major impact of plant operation on the terrestrial
environment is associated with the channel cooling water
system and the degree and rate that the area will return to
its natural state. If native vegetation or selected exotic
species can be established under the conditions of substrate,
salinity, and microclimatic thermal amendments which occur
during plant operations, the flora may recover. However,
there are no quantitative data from studies of plant succes-
sion on muck spoil banks which would assist in predicting the
ultimate fate of the plant composition of the banks.
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The Applicant has made a cursory examination of two low spoil
banks near the Grand Canal which are about 7 years old. The
soil, which is a sodic mixture of sand and clay with a large
amount of organic matter, appears to be well packed and
impermeable in appearance, although it is quite easy to dig.

A test of the soil revealed that the chloride concentration in
one sample was 5,000 ppm/per unit dry weight, which was higher
than the concentration in a sample of soil taken from under
the water. The increased salt concentration in the soil is
thought to be due to a "w1ck1ng effect possibly caused by the
porosity of the soil. '

The Applicant reports that the vegetation is sparse on the
banks and is composed mainly of halophytic forms, including
salt myrtle, dog mangrove, buttonwood, sea grape, coconut
palm, saltwort, and glasswort, Most of the vegetation present
is along the edges of the bank with very little growth in the
center portion., Large numbers of dead salt myrtle were found
on the banks. Apparently the soil salinity had exceeded the
tolerance level of this species, Tall Australian pines appear
to be healthy, but the smaller ones seem to be experiencing
some unknown stress. The fauna of the spoil banks is sparse,
being limited to a large number of land crabs, fiddler crabs,
and carpenter ants,

The prognosis for revegetation of the proposed 8~foot high

canal spoil banks does not look promising, Without plant
revegetation the area would have to be considered v1rtually a
write-off as regards animal habitat,

It is the opinion of consultants to the Applicant that
sacrifice of approximately 7,000 acres of black rush high

marsh will have little adverse effect on the bay-sound system
because:

1. Studies in Everglades National Park have shown that
Juncus (black rush) marshes, although biologically productive,
are of minor importance as contributors of detrital material
to estuarine systems unless they are effectively flushed. The
marshes flourish in areas near the +1 .foot contour where tidal
flushing is poor unless high tides coincide with seasonally
high fresh water levels.
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2. Sheet flow of fresh water, which in many similar
coastal areas provides significant transport of detrital
material to adjacent bay systems, is now virtually absent from
the area under consideration. A levee and old impoundment
areas greatly impede fresh water flow (reference FPS affidavit
29 February 1972, included in FPL letter of March 10, 1972 in
Appendix E). :

If the mangrove can be established along the banks it should
provide some of the niches destroyed during construction. The
mangrove, 1f healthy, will begin to trap sediment, build soil,
and retard water movement through the channels., This may
require chronic dredging of the channels to maintain flow
capacity. Such dredging would disturb the orderly plant
succession. ‘ :

The open water of the channels may be attractive to some
species of birds if food normally associated with such bodies
of water is present. However, the steep banks and depth of

the water will no doubt preclude the wading birds which used

the area prior to dredging. The Applicant feels that there
will be an increase in gulls, terns, and red-breasted '
mergansers, with the possible elimination of herons, egrets
and ibis.

There is no information which suggests that the flora and
fauna of the site are any more or less sensitive to exposure
to either external or internal radiation emitters, chemical
discharges or thermal amendments proposed for the plant.

Aquatic

The principal factors that require evaluation with respect to
marine life are associated with:

-~ The effects of the water intake structure during interim
operation, when Biscayne Bay water is used, and under
later operating conditions when a common intake-~outfall
structure is used at Card Sound.

~ The effects of entraining very small fish and plankton in
the cooling water and subjecting these organisms to pas-
sage through the condensers and to conditions in the
cooling water system under both interim and final oper-
ating modes,
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- The effects of discharges to Biscayne Bay and Card Sound
under present, interim and final operating conditioms.

- The risk of damage to marine organisms attributable to the
release of radioactive materials and stable chemicals.

Ecological studies on the. Turkey Point Power Plant site were
started in 1966. Many of the reports resulting from these in-
vestigations are contained in Volumes 1, 2, and 3 of the
Reference Reports Section of the Applicant's Supplement to the
Environmental Report [48], Although the majority of studies
have been concerned with the effects of the effluent from the
fossil-fuel plants (Units 1 and 2) that is discharged from-
Grand Canal to Biscayne Bay, the results do have application
to the proposed cooling system and, to some degree, supplement
the baseline data now being collected for the Card Sound area.

a. Water Intake and Outfall Structures

During the interim operation period, cooling water for the
plant enters from Biscayne Bay through the Intake-Barge
Canal (see Figure III-1). This main canal is approxi-
mately 300 feet wide and 22 feet deep and the intake
channel for Units 3 and 4 extends from it. The average
velocity in the intake channel for Units 3 and 4 is
expected to be about 0.8 fps, and the water velocity
across the intake structure is expected to be 2.4 fps.
Inside the structure the water passes through trash racks
and then through 3/8-inch mesh traveling screens. The
intake structure may pose a hazard to fish and large
invertebrates that swim with the current and pass into the
structure, TFish escape slots have not been provided and
once inside the fish may not be able to swim back into the
canal, Should fish enter the structure there is a high
screens because at velocities greater than 1 fps there is

- a sharp drop in the ability of juveniles to swim against
the current [60]. Fish that become impinged on the
traveling intake screens probably will be killed by the
force of the intake water or the high velocity jets used
to clean the screens.

Detailed design information on the planned Card Sound
intake and outfall structures is not available at this
time. However, with the low flow and limitations on maxi-
mum temperature for the water, the intake- discharge canal
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may provide an attractive habitat for fish under normal
operations. Sudden changes in temperature, flow, and
possibly salinity under emergency conditions may impose
stress -upon the fish living in the canals or near the
canal outfall resulting in some mortality., This is most
apt to occur during the summer months.

Entrainment of Organisms

The potential impact on the ecosystem of Biscayne Bay and -
Card Sound of passing plankton through the condensers and
cooling system is’ dependent upon i) the kinds and quan-
tities of plankters involved in relation to the stocks
available in the ecosystem as a whole, ii) the extent to
which the entrained organisms are killed or injured while
they are in the plant system, and iii) the effects of the
destroyed plankton on the productivity of desired species
in Biscayne Bay and Card Sound.

Until the multi-channel cooling system is completed near
the end of 1974, cooling water will be withdrawn from Bis~
cayne Bay at rates of as much as 4250 cfs. This is of the
same order of magnitude as the estimated net flows of
water from the.open ocean into and out of the Biscayne
Bay-Card Sound-Barnes Sound system. Of perhaps greater
relevance to the standing crop of plankton in Biscayne Bay
is that more than a month will be required for tge equi~-
valent of all of the water in the Bay (1.5 x 10 cubic
feet) to circulate through the four units of the plant.

The nutrient supply to Biscayne Bay is limited, and Dr.
James Lackey, a consultant to the Applicant, points out
that the density of plankton in the Bay is relativelv low
[48]. The quantity of plankton increases during a fall

‘bloom; this is followed by a winter-spring plateau, and

then a decrease in the summer time. The zooplankton com—
ponent include significant numbers of copepods and other
small crustaceans, and also the larval forms of crabs,

shrimp, and molluscs. ‘ .

In order to determine the effects of entrainment on
zooplankton, tests have been carried out both in the field
(using the cooling water system of the existing fossil-
fueled units at Turkey Point) and under laboratory
conditions, Direct assessment studies were carried out by
the University of Miami between March 1970 and January
1971, During this period the fossil unit discharge was
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1250 cfs with temperatures in excess of 97°F [27].
Comparisons of the concentrations of organisms (number of
individual specimens per cubic meter of water) in the
effluent as it left the plant and at the end of the canal
near its terminal in Biscayne Bay did not show a consis-
“tent pattern for effects on the zooplankton., For some
species there was a pronounced reduction in numbers, some
other species showed no change, and in the case of crab
larvae there was an anomalous increase —— possibly because
of additions from crabs present in the mangroves fringing
the canal.

The National Marine Water Quality Laboratory of EPA
studied the effects of entrainment in July and August of
1970, Although a paucity of phytoplankton prevented
assessment of potential damage associated with passage
through the condensers, some quantitative data on the
amount of chlorophyll a present at the upper and lower
ends of the effluent canal indicated that phytoplankton
cells had been damaged [22].

1f the concentration of adenosine triphosphate (ATP) in
canal water is used as an index, there is evidence that
conditions were more favorable to planktonic species if
the At across the condensers was less than about 13°F.

In August 1971, studies were made by EPA [26] when efflu~
ent from the fossil-fueled plants in the discharge canal
to Biscayne Bay was diluted with an equal amount of Bay
water supplied by pumps for nuclear Unit 3. The flow was
increased from 1250 cfs to 2650 cfs and temperatures in
the canal were reduced to 94°F-95°F., Salinities were
about 347 lower than most of those measured during the
1970 survey, which may have reduced the over-all stress.
The data were similar to the 1970 results except that
mortalities were slightly lower. Although the temperature
increases were less than one-half those in 1970, the zoo-
plankton mortalities were only 10 to 20 percent less at
comparable stations.

When considering all these data it is important to recog-
nize that, although mortality is expressed in terms of
temperature, additional stress factors such as chlorina-
tion and mechanical damage could also be the causative
agents alone or in concert, Some evidence that other fac~
tors may apply can be presumed from the EPA 1971 studies

S,
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where dilution water flow was increased and, hence, the
potential for mechnical damage increased. If temperature
was the sole factor, one might have expected that the
plankton mortality would have been reduced by 50 percent.
Additionally, the exposure time in the canal was also
reduced by 50 percent.

Dr. James Lackey reports in an affidavit [51] that his
studies have produced no evidence that the effects of the
plant are detectable on the phytoplankton or zooplankton
of the Bay. However, only limited technical data have
been presented to support this contention.

Laboratory studies have also been carried out in which
zooplankton that are prevalent in the Bay (e.g., the
copepods Acartia tonsa and Oithona nana) were subjected to
temperatures simulating those that might exist in the
effluent system [27]. Nearly all of the test organisms
were killed at temperatures approximating 99°F. There was
a shift in tolerance with the season, however. When the
acclimation temperature (simulating ambient temperature in
the Bay) was low, the organisms could withstand a greater
At, but not a maximum as high as 99°F,

The available data suggest that considerable damage to
entrained plankton can occur when temperatures are main-
tained above 95°F in the canal system. Studies have been
carried out by Reeve and Cosper (1971) [78] on the species
composition and biomass of zooplankton seasonally in South
Biscayne Bay and Card Sound. In an attempt to use this
survey to determine the possible effects of the thermal
effluent of South Biscayne Bay, the average number of
organisms at the outfall of the fossil fuel plants was
compared with those at the end of the Grand Canal over 16
summer dates in 1969. In some cases (copepod nauElii,
Metis, Oithona, gastopod and polychaeta larvae), there was
some evidence of reduced numbers at the end of the canal.

However, in the Bay proper the inherent natural
variability of the physical parameters, particularly
salinity and temperature, the patchiness of plankton,
year-to-year variation, and rapid life cycles of tropical
environments all reduce the likelihood of detecting small
and subtle changes in plankton populations.
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EPA studies in 1971 [26] on onplankton in and outside the
canal system indicated some high mortalities.

Samples collected 500 yards east of the Grand Canal outlet
indicated that dead organisms were collected in the plume.
It is not clear from the data however, whether the
mortalities were caused in the canal and the organisms
carried out in the rapidly moving plume or whether as EPA
suggests they were entrained into the plume from the
surrounding bay water. Samples taken at 1000 and 1500
yards east of the Grand Canal outlet and 2000 yards east
of Turkey Point showed lesser mortality.

Based upon the available data of EPA and the University of
Miami, some damage to plankton organisms will occur due to
entrainment in the interim modes. However, both of these
research studies failed to recognize that the impact can
only be defined in terms of significant reduction or
increase in plankton in the receiving waters, Both have
failed to demonstrate this., Under present operating
conditions, the data of the Applicant's consultant, Dr.
Lackey [24], and Reeve [23], indicate no evidence of
detrimental effects of the phytoplankton and zooplankton
populations of the South Biscayne Bay.

The AEC staff has, therefore, concluded that use of
Biscayne Bay, during the interim period while the
multichannel system is under construction and when
discharge .temperature will be limted to 95°F, is not
expected to have a significant effect on the productivity
of plankton in South Biscayne Bay.

When the multi-channel recirculating system is completed
(late in 1974), the use of cooling water from Biscayne Bay
will stop and the entrainment of organisms from the Bay
will also stop. In its place will be the withdrawal of
water from Card Sound to replace evaporation loss and
seepage and for purging the system. The quantity of water
taken into the Card Sound Canal each day for these pur-
poses may approximate 2500 acre-feet (about 1200 cfs),
which would amount to about 27 of the volume of Card
Sound.

A major part of the plankton that enters the multi-channel
cooling system from Card Sound will probably be killed by
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long retention at elevated temperatures and salinities.
However, the nutrient and organic material represented by
the plankton will not be lost. The AEC Staff does not
expect the overall effect from these losses on the Card
Sound system to be discernible.

Discharges to Biscayne Bay and Card Sound

A committee report sponsored by the Hoover Foundation [11]
made the following recommendations with respect to the
overall operation of the Turkey Point Plant:

- The maximum tempeérature of the outfall should not
exceed 90°F;

- Since the colder months are critical for spawning for
most animals, reduced temperatures should be
maintained for October through June; and

- Since temperature and salinity are closely inter-
related, salinities at the discharge point should not
exceed 40 ppt.

On the other hand, a 1970 report on.Thermal Pollution of
Intrastate Waters of Biscayne Bay, Florida [17] recommends
abatement to the levels recommended for estuarine waters
by the Technical Advisory Committee to the Secretary of
the Interior. The recommended limits are that maximum
daily temperatures should not be raised more than 4°F
during the fall, winter, and spring (September through
May) or more than 1.5°F during the s ummer (June through
August) .

Studies conducted by the University of Miami under oper-
ating conditions for Units 1 and 2 existing before 1971
resulted in finding a strong relationship between tempera-
ture elevation and the distribution and abundance of
grasses and macroalgae [27]. The normal Thalassia (turtle
grass) community was virtually absent in the areas where
the temperature was 9°F above ambient, and blue- green
algae supplanted the normal Thalassia algae community.
Since the grass and macroalgae community provide shelter
and habitat for invertebrates and young fish, many of
these species were absent also. Some erosion of the area
had resulted from the loss of stabilization and accumu~
lation previously maintained by the extensive root system
of the grass and rhizoids of the algae.
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Vegetation in the 7°F At zone consisted of a very sparce
Thalassia community with a small number of associated
species, especially when the temperature was elevated
above 90°F in the spring. Growth and vigor of the plants
in this area appeared to decline in the months when
temperatures exceeded 90° to 92°F,

Ecological damage under the original and initial interim
mode of operation has been expressed, in acres of bottom
affected by the discharges, by EPA, University of Miami
and the Applicant. No studies have been carried out by
the applicant nor Federal Agencies to assess the
significance of the effect upon the total ecosystem, and
the cost per acre of Thallassja and associated flora and
fauna has not been established. However, there is a
history of recovery when ambient temperatures are lower in
winter. This would indicate that damage need not be
considered permanent. Studies on rehabilitation of
damaged areas have not been attempted.

While other factors, for example velocity of the discharge
stream, may have contributed to the damage, laboratory
studies on thermal tolerance of the macroalgae supported
the field observation.

Analysis of data collected by the University of Miami (in
a study supported by the EPA) shows that at a temperature
of 5° to 7°F above ambient low catches of organisms are
obtained. At a temperature 4° to 5°F above ambient (when
this exceeds 91°F in summer) low catches are made, but
recovery exists in winter and the annual production is
equal to or higher than in control areas. Further
analysis of trawl data collected July 1968 to June 1970
related the catch per tow of each species to temperature
over the range 57°F to 102°F,

Half of the kinds of fish present were caught in greatest
abundance at a temperature of about 79°F, and on such a
basis this may be considered the optimum temperature. Half
of the species were no longer caught when the temperature
dropped to about 66°F or increased to about 90°F.. Three-
fourths of the species were no longer caught in tempera-
tures of jabout 100°F, Information by major taxa —- Fish,
Mollusca, Crustacea, Porifera, Coelenteratea, and
Echinodexms ~~¢is being developed.
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The species temperature data, together with an analysis of
seasonal abundance, indicate that maximum summer tempera~-
tures in excess of 91°F reduce the productivity of the
ecosystem. Temperature elevations of 5° to 7°F cause
decreases in animal populations which are not reversible
in the winter. Elevations of 4° - 5°F decrease popula-
tions in the summer months but result in increased numbers
in the winter. It is not clear from these studies that
reductions in populations are directly related to tempera-
ture, rather than to the effect of temperature on the pri-
mary producers which may cause a lack of habitat and food.
Additionally, one may presume that mobile organisms, such
as fish, have a behavioral response to elevated tempera-
tures and can avoid. them.

The area of damage at the mouth of the Grand Canal in 1970

was about 300 to 400 acres at its greatest, with recovery

of part of this when ambient temperatures were low.

Observations of Biscayne Bay and Card Sound by the
University of Miami staff continued through 1971 on the
effects of increasing the dilution by 100%Z., Although exit
temperatures have been lowered, flow velocities in the
affected area have increased considerably. Because of
bottom erosion, recovery may be slow. The Applicant
states that no major changes occurred in 1971.

During interim operation of the proposed multi-channel
cooling system, when both the Grand Canal and the Card
Sound Canal will be used, discharges will be limited to
95°F. Under conditions when 2,750 cfs is discharged to
Card Sound and 1,500 cfs to Biscayne Bay, the areas
subjected to 4°FAt will be approximately 1,000 acres and
500 acres, respectively (Table V-4). When the mode of
discharge is changed to 2,150 cfs to Card Sound and 2,100
cfs to Biscayne Bay, the areas subjected to 4°F At will be
about 750 acres in each region. In these cases the total
affected area will exceed the present damaged area by a
factor of about 5,

It is expected that the effects will parallel those that
have been determined at the exit of the Grand Canal.
However, one aspect that has not been clearly resolved
from the on-going studies is- the effect of elevated
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temperatures for relatively short periods of time. Much
of the observed effect has been related to mean tempera~
tures, rather than as a response to higher temperatures
over short periods of time. However, the impacts have
included the results of extremely high temperatures during
the summer. The Applicant has asserted that operation
under the court decreed tempreature limits will not yield
greater effects than observed for the previous operations.

Although limitations of 95°F and 90°F during the interim
and final operation of the cooling water system have been
imposed by the September 1971 court decree, the Applicant
is allowed under defined emergency conditions to exceed
these values without further restriction on temperature or
flow being defined. The effects of such discharges, even
under defined emergency conditions, may result in damage
to the ecosystem as great as that from a continuous dis-
charge at a lower temperature over a long period of time.

For the final mode of operation, discharges to Card Sound
are to be restricted to 1200 cfs, a maximum temperature of
90°F, and a maximum At of 4°F, The area of the bottom of
Card Sound that will be subjected to a At of 3°F or more
is estimated at about 10 acres -- twice the surface area
shown in Table V-1. From the data derived in Biscayne Bay
this thermal increment per se may have a slight effect
upon the kinds and abundance of organisms that make up the
populations in a limited area. However, since the
discharge will on the average be of a higher salinity than
Card Sound, it will tend to sink, and consequently the
benthic biota will probably be exposed to relatively
unmixed effluent. If these effluent streams persist, some
changes in the kinds and abundance of organisms present in
a larger part of Card Sound may be anticipated. It may
also be anticipated that, on occasions, stratification
will be produced which does not presently occur in Card
Sound.

Studies are reported by Nugent [20] of the University of
Miami on the effects of thermal effluents on some of the
macrofauna of a subtropical estuary. He concludes that,
whereas the thermal effluent contributed to the death of
some organisms during periods of high ambient temperature,
it protected others from cold kills in winter. The
increased availability of fish in the main effluent canal
in the winter was offset by the absence of fish there in
the summer months. The settling and growth of barnacles
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was increased in winter and decreased in summer. Of
greatest significance was the lower apparent abundance of.
the fishes, particularly the larger ones, within the heat-
influenced area over the entire year. Nugent states,

"It is concluded that the Turkey Point power plant, as
it is presently operated, is detrimental to many of
the economically valuable animals of the waterways of
the mangrove area through which the heated discharge
water flows, The evidence seems clear that the artifi-
cally heated water is directly or indirectly the cause
of the results obtained in this study: the observed
effects are due to the added heat, and perhaps also to
the heat acting with other factors, such as lower dis-
solved oxygen content, and trace metals in the dis-
charge water."

Nugent [20] studied the annual variations in salinity,
dissolved oxygen concentration, and inorganic phosphate at
stations within the canal discharge system (August 1968
through January 1970). The salinities throughout the -
study area were essentially the same at all stations on
any given sample date. Seasonal fluctuations occurred as
a result of freshwater run-off during peak rainfall in the
spring and fall. The seasonal cycles in the dissolved
oxygen content of the watere were primarily related to
rainfall and run-off from the land.

Highest oxygen values were recorded from October through
March when levels averaged 5 ml/l or more. OXygen content
was lowest during July when measurements averaged about
3.70 m1/1. (Saturation was about 84%). This was the only
month when mean saturation values fell below 100 percent.
Concentrations returned to about 5 ml/1l in August. - In
November mean concentrations rose steadily to an annual
peak of 5.90 ml/1 (115 percent saturation). The power
plant decreased the dissolved oxygen content of the
cooling water an average of about 0.4 ml/1l during passage
through the condensers. At the same time saturation

- levels were increased usually to supersaturated
conditions. An additional drop of about 0.6 ml/1 of
dissolved oxygen occurred as the discharge water passed
down the effluent canal.
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The results of these analyses indicated that the interim
operation of the plant should not directly influence the
levels of dissolved oxygen and inorganic phosphates in the
waters around Turkey Point.

Some studies of the University of Miami[27] are concerned
with the mechanisms of degradation of mangrove leaves, and
the contribution these have on the food chain. Fifty-six
different genera of fungi have been identified from the
degrading leaves, and preferential and sequential infesta-
tions have been noted. Temperature tolerance studies
suggest an inhibitory effect on the degradation process at
99°F,.

Chemical Releases

Chemicals such as sodium, calcium, magnesium and boron
will be released to the cooling water system. It is not
anticipated that these will have a detrimental effect upon
the biota in the receiving waters during the interim
operation. Chlorine will be injected into the condenser
cooling water for an hour daily to control fouling, and,
if the residual levels at the plant outlet are as high as
1 ppm, there will be a substantial risk to organisms in
the canal, However, residual chlorine levels of 0.2 ppm in
other power plant effluents have caused no apparent
effects on marine biota. The Applicant reports that there

.is some evidence for increases in copper and iron con-

centrations in the effluent; however, only very limited
data -are available on levels in the biota of the channel
or in Biscayne Bay.
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Radiological Tmpact on Biota

Terrestrial organisms in the environs of the plant would
receive approximately the same radiation doses as those
calculated for man. Marine organisms will receive higher
doses because of their .abilitv to concentrate radio-
nuclides out of the water in which thev live. These bio~ -
accurulation factors are listed in Table V-5 [61]. The
highest doses would be received by marine organisms living
directly in the cooling water outfall during the recir~
culating mode of operation. Algae entrained in the
condenser cooling water would receive a dose rate of about
0.6 rem/year. Crustacea and molluscs living on the
sediments would receive about 4.0 rem/year, almost
entirely from exposure to radionuclides deposited in the
bottom sediments. A fish living in the cooling water
canals close to the effluent water discharge point would
receive a dose of 0.04 rem/year, mainly from
radionuclides.

Annual doses on the order of those predicted for aaquatic
organisms living in the recirculation canals of the Turkev
Point Station (4.0 rem/year) are well below the chronie
dose levels that might produce demonstrable radiation
damage to aquatic biota [62]. The field and laboratorv
studies concerned with relevant dose versus effect
relationships are summarized in Chapter 9 of
Radiocactivity in the Marine Environment [63]1. The
irradiation of salmon eggs at a rate of 0.5 rem/day did
not affect the number of adult fish returning from the
ocean or their ability to spawn [64].

Blue crabs irradiated at the rate of 3.2 or 7.3 rads/hour
for over 70 days survived as well as the controls [65].
Stocks .of plaice living in the vieinity of the outfall of
the British nuclear facility at Windscale on the Irish Sea
have received chronic radiation at the rate of about 10
rem/year without a discernible adverse effect [68].

Chironomid larvae (blood .worms) living in the bottom
sediments near the Oak Ridge plant that have received
irradiation at the rate of about 230 to 240 rem/year for
more than 130 generations have a greater than normal
number of chromosome aberrations but their abundance has
not diminished [67]. The number of salmon spawning in the

not been adversely affected
0.1-0.2 rem/week [68].
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TABLE V-5

BIOACCUMULATION FACTORS FOR RADIONUCLIDES IN MARINE SPECTIES [61]

Radionuclide

3

SlCr

Sl

55k,

58Co,

86Rb

898r,

90Y’

9SZr

95Nb

99Mo

103Ru

105Rh
125

Sn
127
125mT

129mTe 129
14

56Mn

59Fe

60Co

90Sr

o1y

-Rb,

Sb

12
e’

106Ru—Rh

7mTe,127Te,

Te,

l31mTe,l3lTe,

Te

132
131I
134

Cs

140Ba

140La

141Ce

143Pr

147Nd

147

136

143

149

Pm,

Cs, 137Cs

ce, “*¥Ce-pr

Pm

Fish

100
3,000
1,000

100

30

30
30
100
10

10

1,000

10
20
30

30
30
100
100
100

Crustacea

1,000
10,000
4,000
10,000
50

100
-100
200
100
100
100

1,000

10
100
50

100
100
1,000
1,000
1,000

Molluscs

1,000
50,000
20,000

300
10

100
100
200
100
100
100

1,000

100
100
10

100
100
1,000
1,000
1,000

Algae

1
1,000
10,000
6,000
100

10

20

300
1,000
100
100
1,000
100

10
10,000

1,000
10,000
10

100
300
300
1,000
1,000
1,000
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Inasmuch as the planned release of radionuclides from the
Turkey Point Plant will be several orders of magnitude
less than has occurred in the past at several major
nuclear facilities[69] where studies have detected no
adverse effects on the aquatic population, and because the
estimated dose rates to aguatic biota will be several
orders of magnitude less than those expected to cause
radiation damage, the biota living near the Turkey Point
plant's outfall are not expected to be adversely affected
by the concentrations of radionuclides added by the plant.

Radiological Impact On Man of Routine Operation

During routine operation of the two reactors at full power, small
quantities of radiocactive materials will be released to the
environment. The AEC licensing and inspection program is
conducted to audit plant performance, to determine that
radioactivity releases and doses are low as practicable, in
accordance with 10 CFR Part 50, and well within 10 CFR Part 20
limits. Estimates of radioactive materials to be released from
Turkey Point plant are included in Section IIT.D.2. of this
statement, Those estimates are based on a detailed independent
evaluation by the AEC Staff of the Turkey Point plant, equipment
and proposed operating procedures, and on the Staff's experience
with similar operating plants.

The Staff has made calculations of radiation doses, using the
estimates of release rates of radionuclides to the environs and
using stated assumptions relative to dilution, biological
reconcentration in food chains and "use factors" by people.

1. Radiocactive Materials Released in Liguid Effluent

The liquid effluents from the Turkey Point plant will empty
into the salt waters of Biscayne Bay and Card Sound during the
interim operation. The nearest well is 3-1/2 miles west of
the facility. Groundwater flows are from west to east, so a
radiological impact on any drinking water supply is not
considered plausible. However, seafood caught in the wvicinity
of the station may be consumed in substantial amounts.
Estimates were made of the concentrations of radionuclides
that might build up in marine species used as food, and

estimates were made of the amounts of these foods consumed>bv
people. .

During about the first two years of

liquid effluents will be split between Biscayne Bay and Card
Sound: In De?ember 1974, the Applicant plans to have a recir-
culating cooling channel System in operation. With the advent

plant operations, the
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of the cooling channel system, all liquid effluents will be
released to Card Sound. These changes will have little effect
on the quantities of radioactive.materials released;. only on
the distribution.

During the initial mode of operation (the first two years),
the radioactive liquid effluents will be diluted with cooling
water from the plant, While maximum cooling water flow rates
may reach 4250 cfs, the annual average flow is estimated to be
3000 cfs. Therefore, dose calculations for this initial mode
of operation involving one pass cooling were made assuming
dilution of the liquid wastes in 3000 cfs of water with most
of the effluent discharged into Card Sound.

The Applicant has established a Boy Scout camp on the existing
canal about 0.6 mile from the reactors. Postulating that an
adult leader would spend 10 weeks per year at the camp
participating in 200 hours of shoreline activities, 200 hours
of swimming activities and 200 hours of boating activities as
well as consuming 3.5 kg of fish, 1.8 kg of crustacea and 1.8
kg of molluscs grown directly in the effluent discharge, it is
estimated that his total-body dose would be about 0.65
mrem/year. .

For the same mode of operation, an individual spending 500
hours per year in shoreline activities near the discharge into
Card Sound, 100 hours per year swimming and 100 hours per year
boating as well . as consuming 18 kg of fish, 9 kg of crustacea
and 9 kg of molluscs grown in the same place is estimated to
receive a total-body dose of about 0.65 mrem/yr.

After the first two years of reactor operation, cooling water
from the plant is planned to be recirculated through a system
of cooling channels to dissipate the heat (see Section
ITI.D.1.). Liquid radioactive wastes will also be routed into
this channel system. As a result of the circulation and reuse
of water in the channels, the concentration of radionuclides
in the water at equilibrium conditions is expected to range
between 1 and about 11 times that which is present in the
water during the initial one pass cooling mode of operation.
The actual reconcentration factor is a function of radioactive
half-life of the nuclide (shown in Section III.D.2.). This
cooling channel water will be released to Card Sound at a
maximum rate of 1200 cfs. The annual average release rate is
expected to be 300 cfs, which was the basis for radiation dose
calculations.
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Using the same assumptions for the adult leader at the Boy
Scout camp outlined for the initial mode of operatiom, the
total-body dose to such an individual during the recirculation
mode of operation would be about 6,1 mrem/year. The
corresponding doses to the GI Tract would be about 7.8
mrem/year, to the thyroid, about 16 mrem/year; and to the
bone, about 5.5 mrem/year.

The total-body dose to the individual near the Card Sound
discharge, using the assumptions outlined for the initial mode
of operation and assuming water entering Card Sound has taken
63 hours to travel from the reactor discharge point, would be
about 5,4 mrem/year. The corresponding doses to the GI Tract
would be about 7,5 mrem/year, to the thyroid about 15
mrem/year and to the bone about 4.6 mrem/year. The
approximately 10-fold increase in dose rates during the
recirculation mode of operation is due primarily to the build-
up of long-lived radionuclides (mainlv Cs-134 and Cs-137) and

‘the higher concentration of radioiodine in the water. A

summary of the doses to the individual during the
recirculation mode of operation is listed in Table V-6.

Radioactive Materials Released to the Atmosphere

Gaseous wastes will be collected, compressed and stored in
tanks at the plant. Storage capacity is adeauate for a 45 day
holdup period, permitting decay of the shorter half-life
radionuclides prior to release. The gases are filtered at the
time of release to remove particulate material., The AEC Staff
estimated radiation doses to persons in the environs of the
Turkey Point plant from the gaseous effluent release rates
given in Section III.D.2, using meteorological data furnished
by the Applicant. Since the ventilation stack is located
between the two reactor containment vessels, and since the top
of the stack is at the same elevation as the top of these
vessels, atmospheric dilution was calculated on the assumption
that the releases occurred at ground level. The highest air
submersion doses will be received by members of the public
living, working, or using recreational facilities in the
vicinity of the plant.

During normal operation of the two reactors at full power, the

highest dose rate at the plant boundary is estimated to be at
the picnic area 0.4 mile northeast of the plant where, the
annual average atmospheric dilution factor is 3 x 10~ sec/m .
At this location, the total~body dose is estimated to be 0,25
mrem/year., The skin dose would be somewhat higher (0.62
mrem/year) because of the contribution from beta radiation,




Pathwaz'
Fish

Crustacea
Molluscs
Shoreline
Swimming
Boating

Air Submersion

Inhalation

TOTAL

RADIATION DOSE RATES TO.INDIVIDUALS FROM EFFLUENTS
RELEASED FROM TURKEY POINT UNITS 3 AND 4 DURING
RECIRCULATING OPERATIONS

TABLE V-6

A, LEADER AT BOY SCOUT CAMP (10 weeks)

Annual Dose Rate, mremLyra)
Exposure ‘Skin Total Body GI Tract ‘Thy¥roid Bone

3.5 kg - 0.7 0.2 1.9 0.5

1.8 kg — 0.8 2.3 4.8 0.5 <

1.8 kg - 0.2 1.0 4.8 0.2 °
200 hr 5. 4.3 (4.3) b) (4.3). (4.3)
200 hr 0.05 0.04 (0.04) (0.04) (0.04)
200 hr 0.03 0.02 (0.02) (0.02) (0.02)
1680 hr 0.1 0.05 (0.05) (0.05) (0.05)
1400 m° — — — 0.20 —

5. 6. 8. 16. 6.




Pathway
Fish

Crustacea
Molluscs
Shoreline
Swimming
Boating

Air

Submersion®

Inhalationc

TOTAL

Annual _
Exposure Skin

18 kg -

9 kg -~

9 kg -

500 hr 3.5
100 hr  7x10”
100 hr  4x10~

. 8766 hr 0.09
7300 > = --

4,

TABLE V-6 (Cont'd)

B. CARD SOQUND

Total Body
1.0

1.1
0.3
3.0
6x10~

3x10~

0.06

5.

GI Tract

0.23

3.1

1.3
3.0)
(6x107)

(3x10”3)

(0.06)

——

8.

Thyroid
2.0

5.0
5.0

(3.0)

 (6x1073)

(3x10™3)

(0.06)

0.2

15

a) Assuming release rates and reconcentration factors indicated in Section III.D.2

and bioaccumulation factors listed in Section V.C.
b) () indicated internal dose from external sources.
c) At nearest residence 3.5 miles NW of effluent release point.

Bone

0E-A
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However, this location is not continuously occupied for
extended periods of time, since no camping is allowed. The
Applicant has established a Boy Scout camp 0.6 mile southwest
of the_geactor . At the location, the atmospheric dilution is
3 x 10  sec/m”. Assuming a Scout Leader lives 10 weeks per
yvear at this camp, his annual air submersion doses would be
0.05 mrem to the total body and 0.13 mrem to the skin. The
Applicant has also established a Girl Scout camp 0.5 mile
north,of the plant, where the atmospheric dilution is 2 x 10~
sec/m”. Again assuming a 10 week residence by an adult
leader, the annual total-body dose and skin dose are estimated
to be 0.04 and 0.10 mrem, respectively.

6

In addition, Dade County Homestead Bayfront Park is located on

‘the waterfront 1.8 miles north of the plant. Total-body

radiation dose has also been estimated for an assumed
occupancy of 10 g;eks at,this park. The atmospheric dilution
factor is 4 x 10 ° sec/m” and the annual total-bodv dose is
0.04 mrem. :

The highest air submersion dose at a continuously occupied
location occurs at the farm located 3.5 miles northwest of the
reactors. ,At this location, the atmospheric dilution is 4 x
10" sec/m”, the total-body dose is 0.06 mrem/vyear and the
skin dose is 0.09 mrem/year.

Inhalation of radioiodine results in a radiation dose to the
thyroid. The inhalation dose to a small child (2g thyroid) is
only 207 higher than that. for an adult because of the reduced
inhalation rates of the child. The inhalation dose at the
nearest occupied location 3.5 miles northwest of the reactors
is estimated as 0.2 mrem/year. A similar inhalation dose was
calculated for the Scout Leader (the dose rate is somewhat

~ higher but the occupancy factor is lower). Because the

nearest dairy herd is 25 miles away, the iodine-milk pathway
is not a consideration.

Direct Radiation from the Plant

The reactor and the entire primary coolant system are enclosed
in massive shielding within the containment structure and will
not contribute significantly to the radiation dose at the
plant boundary or at the Boy Scout and Girl Scout camps. An
AEC Staff estimate of potential direct radiation doses from
outdoor storage tanks which might contain radioactive liquids
indicates doses of less than 0.04 mrem/year at the Girl Scout
camp and 0.007 mrem/year at the Boy Scout camp from such

" sources. Doses at the site boundary would be lower than those

calculated at the two camps. Confirming measurements will be
made as a part of the Applicant's monitoring program after
plant startup.
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Population Doses from All Sources .

The total radiation dose from liquid effluents to the
population residing within 50 miles of the plant was
calculated for four pathways, viz., consumption of locally
harvested seafood and swimming, boating and shoreline
activities in Card Sound. The Applicant has reported the
quantitieg of seafood landed in Dade County[%O] to include
5.75 x 10”7 kg/year of fin fish and 1.31 x 10 kg/year of
crustacea. No harvest of molluscs was reported. The above
values are for live weight, and should be reduced by a factor
of 0.5 in the case of fin fish and 0.3 in the case of
crustacea to obtain edible weights. The resulting values are:
2.9 x 10” kg/year of fin fish and 4.4 x 10~ kg/year of
crustacea., These values are considerably below the average
consumption found for this region of the United States in a
recent survey.[71] Thus, it is assumed that all of the
seafood landed in Dade County is consumed within 50-miles of
the Turkey Point plant. :

In calculating the dose from consumption of seafood, it was
further assumed that only 10% of the harvest came from the
waters of Card Sound containing effluent radionuclides diluted
to 1% of the concentrations in the discharge canal. The decay
time from the reactor discharge point until consumption of the
seafood was taken to be 34 hours for initial operation and 68
hours for the recirculating canal system. These calculations
indicate population doses of 3.5 man-rem/year from eating
seafood during the initial once-through cooling mode of
operation and 2.8 man-rem/year during the cooling channel mode
of operation.

In addition, the total population witgin a 50 mile radius of

the plant was assumed go spend 3 x 10° man-hour/year swimming
and boating and 2 x 10”7 man-hour/vear in shoreline activities
in Card Sound. These recreational activities would result in
a total population dose of about 0.05 man-rem/vear during the
initial once-through cooling mode and about 0.05 man-rem/year
during the cooling channel mode of operation.

The combined total-body dose from gaseous effluents to the
population living within a 50 mile radius of the plant was
calculated on the basis of ragioactive releases presented in
Section III.D.2, and using meteorological data supplied by the
Applicant, The total population dose was estimated to be about
3 man-rem/year. '

A summary of the population dose from all sources is given in
Table V-7. Values of the population dose from gaseous
effluents for the estimated 1970 population at various
distances from the plant are tabulated in Table V-8.
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TABLE V-7

ANNUAL RADIATION DOSE TO THE POPULATION WITHIN 50 MILES DUE TO THE
OPERATION OF TURKEY POINT UNITS 3 AND 4 WITH RECIRCULATING CANALS

Population Dose

Pathway Annual Exposure (man-rem/yr)
Fish ' 3 x 10° kg 0.6
Crustacea 4 x 105 kg 2,2
Shoreline 2 x '.1.05 hr 0.05
Swimming and Boating v 3 x 105 hr 0.07
Air Immersion 1.8 x 109 hr 3.

Transportation of
Radioactive Materials - 6.

TOTAL 12,
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TABLE V-8

CUMULATIVE POPULATION, ANNUAL MAN-REM DOSE AND AVERAGE ANNUAL DOSE
IN SELECTED CIRCULAR AREAS AROUND THE TURKEY POINT PLANT

. Cumulative
Radius

(Miles)

5
10
20
30
40

50

Cumulative
Population

(1970)

265%
88,000
550,000
1,300,000
1,800,060

2,100,000

Cumulative
Dose Rate

"(Man~rem/yr)
| 0.16
1.1

2,4

2.8

-3.0

3.2

Average
Dose Rate

(manrem/yr)
0.6

0.01

0.004
0.002
0.002

0.002

*Transient residency estimated for the Florida Power and Light Co.

picnic area, Girl and Boy Scout camps, and the Dade County

Homestead Bay Front Park.




V=35

Evaluation of Radiological Impact

Based on conservative estimates, the total dose from all
pathways received each year by the approximately two million
people who now live within a 50-mile radius of the plant would
be about 12 man-rem during the recirculation mode of operation
of the two nuclear units at full power. By comparison, the
natural background dose of about 0,1 rem/year per person

results in an annual total of about 200,000 man-rem to the

same population.

Operation of the Turkey Point plant will contribute only an
extremely small increment to the radiation dose that area
residents receive from natural background. Since fluctuations
of the natural background dose may be expected to exceed the
small dose increment contributed by the plant, this increment
will be unmeasurable in itself and will constitute no
meaningful risk to be balanced against the benefits of the
plant.

Environmental Monitoring

The Applicant initiated an environmental surveillance program
in 1969 to determine preoperational background levels of
radioactivity around the site, The program was developed with
the cooperation of the Radiation Section of the Florida State
Health Division. The offsite portion of the program is
conducted by the State under a grant from the Applicant. The
onsite portion of the program is conducted by the Applicant.
Reports from the State are published as public information in
the annual reports of the Health Division. All of the
analyses of the State~collected samples are processed at the
State laboratory in Orlando, Florida. The processing and
analyses are handled with state-of-the-art equipment.

The Applicant's radiological monitoring program has been
planned to serve two objectives: to determine background con-
centrations of radioactive materials in the Turkey Point
environment prior to plant startup (preoperational studies)
and subsequently to determine the radiological effects of
plant operations on the environment (postoperational studies).
This latter phase will essentially be a continuation of the
preoperational phase, with modifications as indicated by the
use of the preoperational program and experience in monitoring
at similar nuclear station sites.
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The sampling locations, types, and frequencies and the
analyses were established in consideration of the potential
amounts and modes of radionuclide releases, population density
and distribution, food and water sources, activities (e.g.,
agriculture, recreation, industry, ete.) in the region, and
natural biological and physical features of the region.

Air monitoring will include sampling particulates and pre~
cipitation and measurements of external exposure at appro-
priate on-site and off-site locations. The water monitoring
program includes sampling aquatic biota, sediments, and sea-
water, with particular emphasis on the algae, sea grasses, and
"edible finfish and shellfish that are in the food chain to
man. In addition, saline and potable surface and groundwaters
are to be sampled. The land radiological monitoring program
will include sampling and analyzing leafy vegetation, fruits,
vegetables, grasses, and soils, Since there are no dairy
herds within 25 miles of the facility, milk is not considered
a significant exposure pathway, in this instance. '

Sampling frequencies for the postoperational monitoring
program will vary from weekly to semiannually. More detailed
information on the Applicant's radiological monitoring is
presented in Table V-9 and in the Environmental Report Supple-
ment (Section 2.3.6,2)[48]. This program will be amplified
and further defined as necessary in the technical
specifications for the plant.




I. AIR
A. ‘Particulate and Iodine

TABLE V-9

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

Criteria and Sampling Locations

Comparison on-site versus off-site & reference locations

3 locations on~site in prevailing wind directions from plant

4 locations off-site within a radius of 10 miles of plant
in prevailing wind directions from the plant
1 location for reference 22 miles north of plant site

B. Direct Radiation Comparison of on-site versus off-site & reference locations

C. Precipitation

1I. WATER
A. Surface Water
1. Bay
2. Canal

Sampling locations same as I A, plus off~site on North
Key Largo (without ion chamber)

Comparison of on-site versus reference locations
1 location on-site
1 location for reference 22 miles north of plant site
1 location - Florida City Substation
1 location - Dolan's farm

Cutler Plant Intake Canal

Homestead Bayfront Park

Girl Scout Bathing Area

Mouth of Discharge Canal - Biscayne Bay
Card Sound, North of Causeway

Mouth of Model Land Canal

Mouth of Discharge Canal - Card Sound
Card Sound - North Boundary

Florida City Canal, west of salinity dam
North branch of Model Land Canal (at 90 degree bend to south)

Collection Frequency

Weekly

TLD's-Monthly
Ion Chambers-Bi-Weekly

Monthly

Monthly

Quarterly

Analysis/Counting

Gross beta

Gamma spectral analysis
of monthly composite if
indicated by high beta
activity

Radioactive Iodine

Determine direct radiation
exposure

Gross beta
Gamma spectral analysis
Tritium

LE-A

Gamma spectral analysis
Tritium
Sr-90

Gross alpha
Gross beta
Tritium

Rev. 24 - 2/29/72




Ground Water

Potable Water

Bottom Sediment
1. Canal

2, Bay

TABLE V—9 (continued)

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

Criteria and Sampling Locations

Dolan Farm

City of Homestead, drinking water supply
Naranja Water Company, drinking water supply

Upper Discharge Canal (2 locations)

Homestead Bayfront Park

Girl Scout Bathing Area

Mouth of Discharge Canal - Biscayne Bay
Card Sound North of Causeway

Mouth of Model Land Canal

Mouth of Discharge Canal -~ Card Sound
Card Sound - North Boundary

Collection Frequency

Quarterly

Quarterly

Quarterly

Quarterly ’
(all locationms)

Analysis/Countin

Same as II.A.2

Gamma spectral analysis
Sr~90

Same as II.D.1

8€-A




II. WATER (cont'd)
E. Aquatic Biota

1.

Crustacea

a. Lobster, ciab
&/or shrimp

TABLE V~9 (continued)

OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

Criteria and Sampling Locations

Mouth of Discharge Canal - Biscayne Bay
Card Sound North of Causeway

Bay side of Ceasar Creek

Bay side of Ragged Keys

Mouth of Model Land Canal

Mouth of Discharge Canal - Card Sound
Card Sound - North Boundary

Fish (vertebrates)

a. Carnivores Same as
Barracuda or
Mangrove Snapper

b. Herbivores Same as
Mullet (mugil cephalus)

Other

a. Manatee Grass Same as
&/or Turtle Grass

b. Algae Same as

c. Sponges (porifera) Same as

II.E.1

II.E.1

II.E.1

II.A.2

I1I.E.1

Collection Frequency

Quarterly

Quarterly

Quarterly

Semi-annually

Semi-annually

Quarterly

Analysis/Countin

Gamma speétral analysis
Sr-90

Same as II.E.1l

Same as II.E.l
Gamma spectral analysié

Sr~90

Same as II.E.3a

Same as II.E.3a

6E£-A




TABLE V-9 (continued)
OPERATIONAL ENVIRONMENTAL‘R‘ADIOLOGICAL SURVEILLANCE PROGRAM

Criteria and Sampling Locations Collection Frequency Analysis/Counting

F. Wells Locations west, south and east of canal system Quarterly - Gamma spectral analysis
' Tritium
Sr-90
III.TERRESTRIAL
A. Milk (future) No herds currently in area of influence*
B. Biota .
1. Small Animal 1 location adjacent to plant site Semi~annually Gamma spectral analysis
: ) Sr-90
2. Food Crops 3 locations .within a 10 mile radius of plant in Semi~annually Gamma spectral analysis
prevailing wind directions from plant at harvest time Sr-90 ’
3. Other Vegetation 7 locations within a 10 mile radius of plant ' Quarterly Gamma spectral analysis
(mangrove leaves) generally where there are air particulate samplers Sr-90
C. Soil 8 locations within a 10 mile radius of plant . ) Semi-annually Same as III.B.3

generally at air particulate sampler locations

.*% A semi~annual survey will be conducted and any change reported to the AEC.

ob-A
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TABLE V-9 (continued)
OPERATIONAL ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE PROGRAM

TYPES OF ANALYSIS

1. Gamma Spectroscopy

Ce-144 Ba-140
I-131 K-40
Ru-106 Ra-226
Cs-134 Th-232
Cs-137 Co-58
Zr-95 . Co-60
Mn-54 Cr-51
Zn-65

2. Beta Liquid Scintillation Spectroscopy

H~3
c-14
P-32

3. Chemical Séparation and Analysis

Sr-89
Sr-90




E.

1.
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Accidents

Plant accidents:

" A high degree of prbtection against the occurrence of postu-

lated accidents in the Turkey Point Units 3 & 4 is provided
through correct design, manufacture, and operation, and the
quality assurance program used to establish the necessary high
integrity of the reactor system, 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, in spite
of the fact that they are extremely unlikely; and engineered
safety features are installed to mitigate the consequences of
these postulated events. These matters were considered in the
Commission's Safety Evaluation dated February 8, 1967. and
Supplement dated July 12, 1968, These reports were published
in connection with the Commission's construction permit re-
view. A Safety Evaluation covering the operating license
review also has been completed and was released March 15, 1972.

The probability of occurrence of accidents and the spectrum of
their consequences to be considered from an environmental
effects standpoint have been analyzed using best estimates of

. probabilities and realistic fission product release and

transport assumptions. For site evaluation in the AEC safety
review, extremely conservative assumptions were used for the
purpose of comparing calculated doses resulting from a hypo-
thetical release of fission products from the fuel against the
10 CFR Part 100 siting guidelines., The computed doses that
would be received by the population and environment from
actual accidents would be significantly less than those
presented in the AEC Safety Evaluation,

The Commission issued guidance to applicants on September 1,
1971, requiring the consideration of a spectrum of accidents
with assumptions as realistic as the state of knowledge
permits. The Applicant's response was contained in the
"Environmental Report Supplement," dated November 8, 1971 [48].

The Applicant's report has been evaluated, using the standard
accident assumptions and guidance issued as a proposed :
amendment to Appendix D of 10 CFR 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. These are summarized in
Table V-10. In general, accidents in the high potential
consequence end of the spectrum have a low occurrence rate,




NO. OF
CLASS

1.

9.
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TABLE V-10

'CLASSIFICATION OF POSTULATED ACCIDENTS AND OCCURRENCES

AEC
DESCRIPTIONS

Trivial Incidents
Misc. Small Releases Outside

Containment

Radwaste System Failures

Events That Release Radioactivity
Into the Primary System (BWR)

Events That Release Radioactivity
Into the Primary and Secondary
Systems (PWR)

Refueling Accidents Inside Containment

Accidents to Spent Fuel Outside
Containment -

Accident Initiation Events Considered in
Design-Basis Evaluation in the Safety
Analysis Report

Hypothetical Sequences of Failures

More Severe than Class 8

APPLICANT'S
EXAMPLE (8)

None

Gaseous release from
volume control tank
due to leak,
operator error

Release from waste
storage tank due to
pipe or relief wvalve
failure

Not applicable

Fuel failures and
steam generator tube
leakage

Dropped fuel assembly

. Dropped fuel assembly

(1) Steam line
Break Accident

(2) Rupture of Waste
Gas Decay Tank

(3) Loss-of-Coolant .

- Accident
(4) Control Rod

Ejection
None
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-low potential consequence end have a higher occurrence rate.
The examples selected by the Applicant are reasonably consis-
tent in terms of probability within each class. While certain
assumptions made by the Applicant in the evaluation of system
incidents may be questioned, the use of alternative ’
assumptions does not significantly affect overall environ-
mental risks,

AEC Staff estimates of the dose which might be received by an
assumed individual standing at the site boundary in the down—

wind direction, using the assumptions in the proposed Annex to

Appendix D, are presented in Table V-11. Estimates of the
integrated exposure that might be delivered to the population
within 50 miles of the site are also presented in Table V-11.
The man-rem estimate was based on the Applicant's adjustment
of 1960 census data to obtain a projected population around
the site for the year 1986,

Tb rigorously establish a realistic annual risk, the calcu-
‘lated doses in Table V-11 would have to be multiplied by

estimated probabilities. The events in Classes 1 and 2 repre-

'sent occurrences which are anticipated during plant operation
and their consequences, which are very small, are considered
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 5 are not
anticipated during plant operation, but events of this type
could occur sometime during the 40~vear Plant lifetime,
Accidents in Classes 6 and 7 and small accidents in Class 8
are of similar or lower probability than accidents in Classes
'3 through 5, but are still possible. The probability of
occurrence of large Class 8 accidents is very small. There~
fore, when the consequences indicated in Table V-]11 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 basis of protection systems and
engineered safety features. Their consequences could be
severe, However, the probability of their occurrence is so
small that their environmental risk is extremely low. Defense
in depth (multiple physical barriers), quality assurance for
design, manufacture, and operation, continued surveillance and
testing, and conservative design are all applied to provide
and maintain the required high degree of assurance that
potential accidents in this class are, and will remain,
sufficiently small in probability that the environmental risk
is extremely low.




V-45

TABLE V-11

‘SUMMARY OF - RADIOLOGICAL CONSEQUENCES- OF - POSTULATED -ACCIDENTS

Estimated Fraction of
10 CFR 20 Limit .at Site

Class Event Boundatyl/ -
1.0 Trivial incidents 2/
2,0 Small releases outside 2/
3.0 Radwaste system failures
3.1 Equipment leakage or 0.021
malfunction
3.2 Release of waste gas 0.084
storage tank contents
3.3 Release of liquid waste 0.001
: storage tank contents '
4.0 Fission products to N.A,
primary system (BWR)
5.0 Fission products to primary
and secondary systems (PWR)
5.1 Fuel cladding defects 2/
and steam generator leaks
5.2 Off-design transients that <0.001
induce fuel failure above
those expected and steam
generator leak
. 5.3 -Steam generator tube 0.028
rupture
6.0 Refueling accidents
6.1 Fuel bundle drop 0.004
6.2 Heavy object drop 0.076

onto fuel in core

Estimated Dose
to Population
in 50 Mile

‘Radius, man-rem

2/

2/

8.4

33

1 0.19

11

1.7

30
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Table V-11 (cont'd)

Estimated Fraction of
10 CFR 20 Limiflat Site

Class Event ' Boundary—
7.0 Spent fuel handling
accident
7.1 Fuel assembly drop in "0.003
fuel storage pool
7.2 Heavy object drop 0.011
onto fuel rack
7.3 Fuel cask drop , N. A,
8.0 Accident initiation events

considered in design basis
evaluation in the safety
analysis report

8.1 Loss—of-coolant accidents
Small break 0.046
Large break 0.29

8.1(a) . Break in instrument line N.A.
from primary system that
penetrates the containment

8.2(a) Rod ejection accident (PWR) 0.029 .

8.3(a) Steamline breaks (PWR's
outside containment)

Small break <0.001

Large break <0.001

Estimated Dose to
Population in 50 Mile

' 'Radius; man-rem -

1.1

4,4

33
720

N.A.

72

0.1

0:11

l/ Repreéents the calculated fraction of a whole body'dose.of 500 mrem, or

the equivalent dose ‘to an organ.

2/ These releases will be comparable to the design objectives indicated
in the proposed Appendix I to 10 CFR Part 50 for routine effluents
(i.e., 5 mrem/yr to an individual from either liquid or gaseous effluents).
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Table V-11 indicates that the realistically estimated radio-
logical consequences of the postulated accidents would result
in exposures of an assumed individual at the site boundary to
concentrations of radioactive materials within the Maximum
Permissible Concentrations (MPC) of Table II of 10 CFR Part
20, The table also shows that the estimated integrated
exposure of the population within 50 miles of the plant from
each postulated accident would be orders of magnitude smaller
than that from naturally occurring radioactivity, which
corresponds to approximately 294,000 man-rem/yr based on a
natural background level of 0.1 rem/yr. When considered with
the probability of occurrence, the annual potential radiation
exposure of the population from all the postulated accidents
is an even smaller fraction of the exposure from natural
background radiation and, in fact, is well within naturally
occurring variations in the natural background. It is
concluded from the results of the analysis that the environ—
mental risks due to postulated radiological accidents are
exceedingly small. '

~Transportation Accidents

a, Principles of Safety in Transport

Protection of the public and transport workers from
radiation during the shipment of nuclear fuel and waste,
described in Section III.E, is achieved by a combination .
of limitations on the contents (according to the
quantities and types of radicactivity), the.package
design, and the external radiation levels. Shipments move
in routine commerce and on conventional transportation
equipment. Shipments are therefore subject to normal
accident environments, just like other nonradiocactive
cargo. The shipper has essentially no control over the
likelihood of an accident involving his shipment. Safety
in transportation does not depend on special routing.

Packaging and transport of radioactive materials are
regulated at the Federal level by both the Atomic Energy
Commission and the Department of Transportation (DOT). In
addition, certain aspects, such as limitations on gross
weight of trucks, are regulated by the States.

The probability of accidental releases of low level
contaminated material is sufficiently small that,
considering the form of the waste, the likelihood of
significant exposure is extremely small. Packaging for
these materials is designed to remain leakproof under
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normal transport conditions of temperature, pressure,
vibration, rough handling, exposure to rain, etc. The
packaging may release its contents in an accident.

For large quantities of radioactive materials,  the
packaging design (Type B packaging) must be capable of
withstanding, without loss of contents or shielding, the
damage which might result from a severe accident. Test
conditions for packaging are specified in the regulations
and include tests for high-speed impact, puncture, fire,
and immersion in water[44]. :

In addition, the packaging must provide adequate radiation
shielding to limit the exposure of transport workers and
the general public. For irradiated fuel, the package must
have heat-dissipation characteristics to protect against
overheating from radioactive decay heat. ' For cold and
irradiated fuel, the design must also provide nuclear
criticality safety under both normal and accident damage

" tests.

Each package in transport is identified with a distinctive
radiation label on two sides, and by warnlng signs on the
transport vehicle.

Based on the truék accident statistics for 1969[45], a
shipment of fuel or waste from a reactor may be expected
to be involved in an accident about once every six years.

In case of an accident, procedures [46] which carriers are
required to follow will reduce the consequences of an

accident in many cases. .The procedures include
segregation of damaged and leaking packages from people,
and notification of the shipper and the Department of
Transportation. Radiological assistance teams are
available through an inter-Governmental program to provide
equipped and trained personnel. These teams, dispatched
in response to calls for emergency assistance, can
mitigate the consequences of an accident.

Exposures During Normal (No Accident) Conditions

(1) Cold Fuel

The transport of cold fuel for the Turkey Point
reactors has been described in Section III.E.1.

Since the nuclear radiations and heat emitted by cold
fuel are small, there will be essentially no effect
on the environment during transport under normal
conditions. Exposure of individual transport workers
is estimated to be less than 1 millirem (mrem) per




(2)
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shipment. With two drivers for each vehicle, the
total dose would be about 0.01 man-rem per year. The
exposure of an individual in the general population
postulated to spend 3 minutes at an average distance
of 3 feet from one of the transport trucks would be
no more than about 0.005 mrem per shipment (the
radiation level associated with each truck load of
cold fuel is less than 0.1 mrem/hr at 6 feet from the
truck) . The dose to other persons along the shipping
route would be extremely small.

Irradiated Fuel

Irradiated fuel from the two reactors at Turkey Point
is to be transported either by truck, rail or barge
to a reprocessing plant (assumed to be Barnwell, S.C.
in the following AEC Staff analysis). Based on
actual radiation levels associated with shipments of
irradiated fuel elements, the AEC Staff estimates the’
radiation level at 3 feet from the truck or rail car
0or from the surface of the cask on a barge to be
about 25 mrem/hr.

For truck shipment:

It is estimated that the individual truck driver

~would be unlikely to receive more than about 30

millirem in the 700 mile shipment. For 30 shipments
by truck during the year with 2 drivers on each
vehicle, the cumulative annual dose would be about 2
man-rem,

For rail shipment:

Train brakemen might spend a few minutes in the
vicinity of a car carrying a fuel shipment at an
average distance of 3 feet, for an exposure of about

0.5 millirem on the average. With 10 different

brakemen involved along the route, the total dose for
10 shipments durlng the vear is estimated to be about
0.05 man-rem. :

For barge shipment:

The cask would be moved the short distance from the
reactor to the barge loading dock onsite using a land
transporter. The cask would be loaded onto the barge
onsite,

A barge operator or tugboat operator who picks up the

"loaded barge at the nuclear power plant site will
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probably spend no more than an hour lashing the barge
down, checking lights and equipment, at a distance of
50 feet from the cask and perhaps a total of 10
minutes within 6 feet of the cask during the entire
trip. His total dose would be about 3 mrem per trip.
If two operators were involved, this would be a
cumulative annual dose of about 0.03 man-rem for the
6 barge shipments.

The barge should dock at the port nearest the
reprocessing plant and the cask will likely be
carried bv truck the remaining distance. It will
require a speciallv ecuipped vehicle to transport the
100 ton cask, and the truck loaded with the 100 ton
cask will require an overweight permit. Assuming the
processing facility is Barnwell, South Carolina, the
distance from the dock to the processing plant is
estimated to be about 25 miles.

During the transshipment of the casks from the boat
to the truck, exposure of persons will generallv be
"limited to those untving and tving down the casks on
the vehicles or vessels and hocking and unhooking the
lifting-hooks. The handling must be done with
cranes, The AEC Staff estimates that it mav reocuire
half an hour exposure at an average distance of 3
feet from each cask or about 15 mrem exposure for
each of the two persons handling the cask. For 6
shipments, the cumulative annual dose would be about
0.2 man-rem. The crane operator and other workers in
the area would be unlikely to receive any significant
exposure. ' '

It would require 6 truckload shipments to transport
the casks from the dock to the reprocessing plant.
During this short haul, a distance of perhaps 25
miles, two truck drivers might spend on hour in the
cab and perhaps 15 minutes outside the truck at an
average distance of 3 feet from the cask. The AEC
Staff estimates the radiation level in the cab will
be about 0.2 mrem/hr and the level at 3. feet from the
cask, about 25 mrem/hr. Each truck driver would
receive about 6 mrem/shipment. The cumulative -annual
dose to all drivers would be about 0.07 man-rem.

For all shipments:

A member of the general public who spends 3 minutes
at an average distance of 3 feet from the truck or
rail car might receive a dose of as much as 1.3 mrem.
.If 10 persons were so exposed per shipment, the total
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annual dose for 30 shipments by truck would be about
0.4 man-rem; and for 10 shipments by rail, about 0.1
man-rem. No onlookers are expected for barge
shipments,

Approximately 200,000 persons who reside along the
700 mile route over which the irradiated fuel is
transported might receive a dose of about 0.06 man-
rem if transported bv truck, and 0.0l man-rem if
transported by rail. If transported by barge,
approximately 60,000 persons might receive a
cumulative annual dose of about 0.003 man-rem. The
regulatory radiation level limit of 10 mR/hr at a
distance of 6 feet from the vehicle was used to
calculate the integrated dose to persons in an area
between 100 feet and 1/2 mile on both sides of the
shipping route. It was assumed the shipment would
travel 200 miles per day and the population densitv -
would average 330 persons per square mile along the
route, except that for barge shipment, onlv about 30%
of the route would be populated. »

The amount of heat released to the air from each cask
will varvy from about 30,000 Btu for truck casks to
about 250,000 Btu for rail or barge casks. For
comparison, 35,000 Btu per hour is about equal to the
heat released from an air conditioner in an average-
sized home. Although the temperature of the air which
contacts the loaded cask may be increased a few
degrees, the amount of heat is small and is being
released over the entire transportation route, and no
appreciable thermal effects on the environment will
result,

Solid Radiocactive Wastes

As noted -in Section III.E.3., about 45 truckloads of

solid wastes will be shipped each vear from Turkey

 Point to a disposal site. Under normal conditioms,

the individual truck driver might receive as much as
15 mrem per shipment. If the same driver were to
drive 25 truckloads per vear, he would receive an
estimated annual exposure of about 400 mrem. The
total exposure of all drivers for the year, assuming
2 drivers for each shipment, might be as much as 1.4
man-rem. :

A member of the general public who spends 3 minmutes
at an average distance of 3 feet from the truck might
receive a dose of as much as 1.3 mrem. If 10 persons
were so exposed per shipment, the total adnual dose
for the 45 shipments would be about 0.6 manrem.
Approximately 300,000 persons who reside along the
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1,000 mile route over which the solid waste is
transported might receive a cumulative annual dose of
about 0.1 man-rem. These doses were calculated for
persons in an area between 100 feet and 1/2 mile on
either side of the shipping route, assuming 330
persons per square mile, 10 mR/hr at 6 feet from the
vehicle, and the shipment travelling 200 miles per

"~ day.

c. Exposures Resulting from Postulated Acc¢idents

(D

Cold Fuel

The cold fuel to be transported to Turkey Point has
been described in Section IIT.E.l. Under accident
conditions other tbén accidental criticality, the
pelletized form of uranium fuel, its encapsulation,
and the low specific activity of the fuel limit the
radiologic impact on the environment to negligible
levels. Even for the higher radiocactivity of plu-
tonium recycle fuel, the form and encapsulation under
credible accident conditions would limit the
radiation effects on the environment to negligible
levels.

The packaging is designed to prevent criticality
under normal and severe accident conditions. To
release a number of fuel elements under conditions
that could lead to accidental criticality would
require severe damage-or destruction of more than one

_package, which is unlikely to happen in other than an

extremely severe accident.

The probability that an accident could occur under
conditions that could result in accidental
criticality is extremely remote. If criticality were
to occur in transport, persons within a radius of
about 100 feet from the accident might receive a
serious exposure, but, beyond that distance, no
detectable radiation effects would be likely.
Persons within a few feet of the accident could

. receive fatal or near~fatal exposures unless shielded

by intervening material. Although there would be no
nuclear explosion, heat generated in the reaction .
would probably separate the fuel elements so that the
reaction would stop. The reaction would not be
expected to continue for more than a few seconds and
normally would not recur. Residual radiation levels
due to induced radioactivity in the fuel elements
might reach a few roentgens per hour at 3 feet. There
would be little dispersion of radioactive material.
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Irradiated Fuel

Irradiated fuel will be shipped from Turkey Point to
a licensed fuel recovery plant as described in ’
Section ITI.E.2. Effects on the environment from

accidental releases of radioactive materials during

~shipment of irradiated fuel were estimated for the

situation where contaminated coolant is released and
the situation where gases and coolant are released.

(a) Leakage of contaminated coolant resulting
from improper closing of the cask is
possible as a result of human error, even
though the shipper is required to follow
specific procedures which include tests
and examination of the closed container
prior to each shipment. Such an accident
is highly unlikely durlng the 40-year life
of the plant.

Leakage of liquid at a rate of 0.001 cc
per second or about 80 drops/hour can
usually be detected by visual observation
of a large container. If leakage of
contaminated liquid coolant were to occur
and should go undetected, the amount would
be so small that the individual exposure
would not exceed a few mrem and only a
very few people would receive such
exposures .

(b) Release of gases and coolant is an
extremely remote possibility. In the
improbable event that a cask is involved
in an extremely severe accident such that
the cask containment is breached and the
cladding of the fuel elements penetrated,
some of the coolant and some of the noble
gases might be released from the cask.

In such an accident the amount of radio-
active material released would be limited
to the available fraction of the noble
gases in the void spaces in the fuel pins
and some fraction of the low level
contamination in the coolant. Persons
would not be expected to remain near the
accident due to the severe conditions
which would be involved, including a major
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fire. If releases occurred, they would be
expected to take place in a short period
of time. Only a limited area would be
affected. Persons in the downwind region

. and within 100 feet or so of the accident
might receive doses as high as a few
hundred millirem. Under average weather
conditions, a few hundred square feet
might be contaminated to the extent that
it would require decontamination (that is,
Range I contamination leve%s) according to
the standards of the Environmental Pro-
tection Agencyl[47].

(3) Solid Radioactive Wastes

It is highly unlikely that a shipment of waste will
be involved in a severe accident during the 40-year
life of the plant. If a shipment of low~level waste
(in drums) becomes involved in a severe accident,
some release of waste might occur, but the specific
activity of the waste will be so low that the
exposure of personnel would not be expected to be
significant.

Other solid waste from Turkey Point will be shipped
in Type B packages, according to the Applicant. The
probability of release from a Type B package, in even
a very severe accident, is sufficiently small that,
considering the solid form of the waste and the very
remote probability that a shipment of such waste
would be involved in a very severe accident, the
likelihood of significant exposure would be extremely
small. »

In either event, spread of the contamination beyond
the immediate area is unlikely and, although local
clean-up might be required, no significant exposure
to the general public would be expected to result.

d. Severity of Postulated Transportation Accidents

The events postulated in this analvsis are unlikely but
possible. More severe accidents than those analyzed can
be postulated, and their consequences could be severe.
Quality assurance for design, manufacture, and use of the
.packages, continued surveillance and testing of packages
and transport conditions, and conservative design of -
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packages insure that the probability of accidents of this
latter potential is sufficiently small that the
environmental risk is extremely low. For those reasons,
more severe accidents have not been included in the
analysis.

Environmental Monitoring and Research Programs

Several monitoring programs have been proposed by the Applicant to
evaluate the impact of plant operations on the physical, biolog-
ical and human environments. In addition, studies of a research
nature, many of which were described previously, have been carried
out and are proposed for continuation in order to obtain baseline
(preoperational) data and other scientific information necessary
for predictive analysis.

The recent decision to install a multichannel recirculating
cooling-water system, instead of the earlier proposed once-through
system, has shifted much of the potential impact of plant con-
struction and operation from the marine to the terrestrial
environment. Accordingly, the Applicant needs to define
monitoring and research programs that place emphasis on the
terrestrial as well as the marine environs. The extensive studies
undertaken and continuing on the marine sector are noteworthy.
Conversely, there is still a lack of quantitative scientific
information on the mangrove salt-marsh section, despite the
prellmlnary survey. results shown in Appendlx B.

The effects of'the channels on common, as well as endangefed,
species depend upon the route and rate of recovery of the

ecosystem to perturbation of soil, groundwater, vegetative cover,

salinity, and thermal character. Although the Applicant believes
that the channel spoil banks will revegetate and the area will
essentially fully recover, few data are presented to support the
validity of these beliefs. Prior to or early in the construction
of the channel network, the Applicant needs to investigate
patterns of succession on mud spoils already in place on the site.
Information needed in these studies includes the following:

- Species composition as a function of time, soil depth,
salinity, and water, soil, and air temperatures.

.= Tolerance of red mangrove and other successional species

to constant soil and groundwater salinities in the
concentration projected for the channels.

- Rate of erosion during early stages of succession.

~ Influence of red mangrove on soil deposition and
reduction of water velocity in the channels.




V-56

- = Possible need for chronic dredging of channels if
reinvasion of mangroves is successful.

Preoperational surveys are in progress on an integrated study of
the South Biscayne Bay and Card Sound ecosystems, which involve
physical, chemical, and biological parameters. However, addi-
tional studies are in order so that better predictions can be made
of the effects of the operation of the cooling channel system.

These studies should include modeling efforts to describe the
extent of the Card Sound discharge in terms of temperature and
salinity over the full range of operating conditions, including
emergency conditions. In addition, laboratory studies are needed
" to evaluate the effects of temperature and salinity on the biota
of Card Sound. Special attention should be given to the degree of
effect of short-time exposure to the high temperatures and high
salinities that might be experienced under emergency conditions,
in comparison with normal operating conditioms.

Studies are needed on the potential impact of groundwater seepage
from the channel system on the mangrove and shoreline ecosystems,
with particular emphasis on larval forms of invertebrates and
fish. Predictive models should be developed to examine the rela-
tionship between the mangrove ecosystem and the Bay and Sound
ecosystem. This will provide a tool for determining if effects on
the mangrove area will have an impact on the Bay and Sound eco~
.systems in terms of nutrient contribution and cycling.

During the interim operating period, it is desirable to get more
detailed-data on the biota and the chemical quality of the intake
water, changes in chemical quality in the channel system, and the
resultant changes in the water quality and biota in the receiving
waters, '

Following the closure of the Grand Canal and associated interim
operation canals, there should be programs to follow the recovery
of those affected areas. Also, following the startup of the
nuclear units, there should be studies on the circulation and
turnover of the waters of Card Sound and Biscayne Bay.

Although the radiological environmental monitoring program was
discussed in Section V.D.6, several points should be addressed
more completely, as follows.

Additional sampling should be performed in the discharge canal
(cooling channels) themselves. In view of the fact that the
-individual most likely to receive the highest exposure would be a
Scout Leader residing 10 weeks/year near the existing discharge
canal, samples of potential aquatic food from the canal and dose
rates from the water and shoreline should be included.
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In addition, since the estimated doses depend directly on the
calculated reconcentration factors in the canals during
"recirculation" operation, samples should be collected from
several places in the canal system to determine the actual recon-
centration factors and their increase with time.

Additional modification of the program should be undertaken from
time to time as experience dictates to adequately monitor all
potential pathways of exposure to man.
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ADVERSE EFFECTS WHICH CANNOT BE AVOIDED

The Turkey Point Nuclear Units and related facilities will occupy
about 150 acres of the 3300-acre original site. In addition, the

cooling channel system currently proposed to be constructed to service

both the fossil-fuel and nuclear units will occupy much of the
original FPL site and about 5000 to 6000 additional acres of salt
marsh acquired to the south of the original site. Thus, about 7000
acres of land will be converted from its present natural state to a
system of wide channels with intervening relatively wide muck banks

elevated above the existing grade.

The rate and extent of recovery of vegetation on the muck banks is
considered unpredictable from existing information, because of the
significant changes and perturbations in water temperature, salinity,
and substrate., Also related to the conversion of this land are the
effects on common, rare, and endangered birds, mammals, and reptiles
which might inhabit the salt-marsh area. The degree of impact in this
case needs to be assessed in terms of a number of related but.not
necessarily equally-weighted factors. Among these considerations are:
the previously discussed vegetation and wildlife habitat recovery rate
and extent; the value of the trade-off for potential near-~term bene~
ficial land uses (e.g., agriculture, recreation, cooling water
systems, etc.); and the trade-off of land conversion in exchange for
possible amelioration of marine life damage.

Before the multi-channel cooling system is completed, there will be an
interim period during which cooling water taken from Biscayne Bay is
discharged back into the Bay and into Card Sound. Should the plant
need to operate under emergency conditions during this interim period,
marine life near the mouths of the canals will be at risk because of
high temperatures. The risk to organisms in Biscayne Bay from high
temperatures and scouring action of the discharge will be eliminated
upon completion of the multi-channel cooling system.,

Operation of the Card Sound water intake system will result in the
entrainment and loss of some plankton and other small marine organ-
isms; however, that loss should be small and have no significant
effect on the productivity or standing crop in the region. Also, the

- discharge of cooling system purges having higher salinity (and temper-

ature) than Card Sound ambient waters may result in the sinking of
these discharges to the bottom of the Sound and their subsequent move-
ment toward Cutter Bank. The degree of mixing and temperature and
salinity differences in the waters cannot be predicted accurately from
available information, nor can the potential effects (if any) on the
benthos be quantitatively predicted at this time.
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Operation of the channel cooling system will result in temperature and
salinity increases in the groundwater beneath the system. No signi-
ficant impact is expected in connection with subsurface flows to the
west, .due to the planned installation of an interceptor-recycle
system. However, uncontrolled flow to the east will emerge at or near
the shoreline of the Bay and Sound, and may have adverse, but as yet
unknown, effects on the red mangrove and shallow benthic communities,

Most of the chemicals that will be added to the condenser water system
are common constituents of seawater and the increased concentrations
will not be great enough to be toxic to plant or animal life.

Biocides are an exception, and care should be exercised in the use of
chlorine. Similarly, the releases of radioactive materials from the
nuclear units will conform to the Commission's requirements that they
be as low as practicable, that the resulting concentrations in air and
water meet specified limits, and that the resulting dose to people in
the environs is within an acceptable range. Under these conditions,
there will be no significant effect from the radioactivity reaching
the environment from this facility.

The aesthetics of the Turkey Point area with the two fossil units has
not been changed significantly by the addition of the nuclear units.
Aesthetic impact has already been incurred by installation of the
fossil-fuel plants and their attendant transmission lines, but the
impact is not considered significant due to the remoteness of the
site.
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SHORT-TERM USES AND LONG-TERM PRODUCTIVITY

The land required for the Turkey Point site, including the 7,000 acres
for the cooling water system, will be dedicated to the production of
needed electrical energy for a period of 30 to 40 years; upon termina-
tion of use, the plant will be decommissioned. This period of use is
considered short-term in comparison with the past history and
potential future uses of the land. It may be speculated that the site
may continue in use for generation of electricity for some time after
this period, but this possibility does not greatly alter the concept
of this being a relatively short-term use.

The major consideration with respect to long-term productivity is the

rate and degree that the present salt- marsh land used for the cooling

channel system might recover to its natural state. The existing pro-
ductivity is as a wildlife hdbitat and nutrient supply source. If its
most beneficial use, following termination of the plant operating
period, is determined to still be as a natural area, then perhaps it
can be restored to that state by filling the channels with muck and
possibly some reseeding efforts. - However, complete restoration, if
possible, would likely be a long-term process, On the other hand, if
conversion of the land results in beneficial uses that go beyond its
employment solely as a cooling water system (e.g., long-term recrea-
tional, residential, and agricultural activities), or if conversion
might result in natural habitat enhancement, then both the short-term
and long-term productivity of the land will be benefited.

There are also short-term effects on the marine life of Biscayne Bay
and Card Sound associated with operation of the Turkey Point plant.
These are expected to be relatively minor in comparison to the above-
discussed terrestrial considerations, and will be mitigated relatively
rapidly upon termination of plant operation. Also, those effects
attendant to the existence of plant structures per se could be alle-
viated to varying degrees, depending upon the extent of decom-
missioning operations.

Decommissioning will consist of removing and reclaiming fuel, decon-
taminating accessible surfaces of radioactivity or otherwise "fixing"
the remaining radioactivity in place, removal of salvageable equip-
ment, and final sealing of the reactors and components. Conceivably,
much of the facility could be dismantled and the land restored to near
its original condition. The degree of dismantlement, as with most
abandoned industrial plants, would be contingent on a balance of
benefits and costs., ‘
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IRREVERSIBLE AND IRRETRIEVABLE COMﬂITMENTS OF RESOURCES

The resources committed in construction and operation of the Turkey

Point Plant are those common to any large industrial facility (e.g.,
iron, steel, concrete) with the exception of the nuclear fuel. Only
that portiocn of the nuclear fuel which is burned up or not recovered
in rep:ocessing is irretrievably lost to other uses. Many other

‘resources are either left undisturbed or committed only temporarily,

as.during construction or during the life of the plant, and are not

. irreversibly or irretrievably lost.

 Curtailment of the use of the area by humans as a result of plant

construction and operation should be no more severe than that incident
to many other heavy industrial facilities, and the recreational and
other human beneficial uses of the surrounding area should not be
impaired; rather, they will probably be improved.

Based on a strict interpretation of the meaning of "irreversible and
irretrievable," one cannot say that.the large salt-marsh area con-
verted to the cooling system is a "1dst" natural resource. Man's
present capabilities have extended well into the area of changing and
then restoring natural areas. However, in this case the Staff is of
the opinion that within the intent of NEPA the converted salt-marsh
area probably will be an irreversible and irretrievable commitment of
resources,
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NEED FOR POWER

AEC analysis of the Applicant's need for power led to the fol-
lowing conclusions in the Draft Statement: '"(1) the Florida
Power . and Light (FPL) system reserve capacity is currently low,
(2) without the base-load generating capacity of Turkey Point
Unit 3, serious shortages in FPL system reserve capacity will
occur in 1972, and (3) without Turkey Point Unit 4, serious
shortages in FPL system reserve capacity will occur in 1973.
The operation of Unit 3 will be required during 1972 peak loads
to bring the reserve capacity of the Florida Power Group up to
21 percent: Without Unit 3 the reserve capacity becomes 16
percent, Additionally, reliability considerations associated
with the hurricane potential, régional load growth, and the
physiography of the State combined to create a specific need for
additional generating capacity in the Miami area." FPL now
notes [73] that the above reserve capacities (21 and 16%) have
declined so as to be only 14.77% and 137, respectively.

The Federal Power Commission stated in August 1971 that "Anéther
area of sorely needed additional generating capacity is the
lower Florida Peninsula in the vicinity of Miami. Several
extensive power failures have been experienced in recent years
and in 1971 it has been necessary to curtail load on occasion."
The Federal Power Commission further reported in November 1971
the following on the situation for the Winter of 1971-72. “Two
major systems in the Florida peninsula which serve two-thirds of
the area load requirements, the Florida Power Corporation and
Florida Power and Light Company, have reserve margins of 1.3 and
~-0.2 percent respectively, based on extremely cold weather
conditions. Although interruption of industrial loads and
emergency purchases of supplemental power from a neighboring
utility offer means of some relief if necessary, the low
reserves indicate a questionable outlook for the winter peak
period in the Florida peninsula. Loss of any substantial amount
of generating capacity during a cold wave will create a system
emergency' [54].

In commenting on the Draft Statement in a letter dated March 3,
1972 (see Appendix E-3), the Federal Power Commission noted
deficiencies in the reserve margin for the Florida Subregion of
893, 175, and 634 MW for the Summer 1972, Winter 1973, and
Summer 1973 peaks, respectively. In another March 1972 letter,
the Federal Power Commission gave the following summary[76].
"The slippage of Turkey Point 3 commercial availability to at
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" least August 1972 leaves Florida in a critical power situation.
Since it does not have the ability to import significant power
from other areas, the summer reserve margin of 11.2 percent is
highly inadequate. Furthermore, the reserve on the Florida
Power & Light Company system without Turkey Point 3 is only
about 5.5 percent, and the concentrated load area in and around
Miami may be particularly vulnerable to power supply problems
during peak load periods. At this time, there are no known
substitutes for the Turkey Point 3 capacity during the 1972
summer,"

A growing population coupled with an increasing per capita con-
sumption of electricity has caused a rapid increase in the
‘demand for electrical energy in the Florida Power and Light
service area [48]. Since 1965 the average annual rate of growth
exceeded 11 percent in energy sales and 12 percent in peak
demand. During the same period the annual rate of increase in
'new customers was nearly 5 percent, and the annual rate of
increase in electricity consumption per residential customer
exceeded 8 percent. This approximately 12% rate of annual
growth in peak demand is projected to continue at least through
1975, and the most recent growth rate of sales of 13 percent in
1970 corroborates that prediction.

In 1970 the peak demand (60 minute-net) was 5000 MW, the inte-
grated average demand was 2600 MW, and the gross generating
capability was 5900 MW for the Florida Power and Light Company
system. Under these conditions of growth and system size,
annual additions to the system of 300-500 MW of base-load
capability and 300-500 MW of peak~load capability are required
through 1975,

Florida Power and Light Company's operations are closely coor-
dinated with the other major systems in Florida[51]. The system
reserve capacity of the entire Florida Power Group for the 1972
peak load is shown in Table IX-1l. There exists an intertie with

utility systems to the north of Florida, but these systems have

insufficient reserves to allow continuous dedication of
.substantial power to Florida. In addition, the existing low-
voltage interconnections are inadequate for importing sub-
stantial amounts of electricity. Long~range plans call for
increasing the capacity of the interconnections, but this may
not occur before 1980,

In summary, the most immediate need for Turkey Point Units 3 and
4 is to provide reserve capacity for meeting peak-load
conditions, but the projected growth in just base-load require-
ments of the Florida Power and Light system will exceed the
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TABLE IX-1

Estimated 1972 August Loads and Generating Capabilities
For Florida Interconnected Utilities{51]

o Ggp?r?ting ) Peak (a) Reserve Margin(a}
Utility Capability, MW = Load, MW MW 7%
Florida Power Corporation 2,593 2,370 223 9.4
Florida Power & Light Company 7,431 6,110 1,321 21,6
Jacksonville Electric Authority 1,222 | 1,071 65 14.0
Orlando Utilities 430 365 65 17.8
Tampa Electric Company 2,025 1,400 625 446
Total  13,701P 11,316 2,385 21,0

(a) Not simultaneous values,

(b) Includes first Turkey Point nuclear unit, If it is not available, FPL
capacity becomes 6,857 MW, State total becomes 13,127 MW, FPL reserve margin
becomes 12,2%, and State reserve margin becomes 16%.

Note: Additional updated information is contained in Appendices E-3
and E-5 (pages E-5-2 and -3).
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combined capacity of the Turkey Point Units 3 and 4 by 1975,
During this time no existing plants will be shut down, and gas
turbines and new fossil units will continue to be added to help
meet both base-load and peaking conditions. No appreciable
block of power is available either from within the Florida Power
group or from the Northern Intertie.




ALTERNATIVES TO PROPOSED ACTION AND COST-BENEFIT ANALYSIS OF

THEIR ENVIRONMENTAL EFFECTS

The Applicant has provided a discussion of alternatives and-a cost-
benefit analysis in the Environmental Report Supplement.[48] The AEC
independent review is summarized below. 'In many cases, the AEC Staff
found the Applicant's estimates adequate, and these were used in the
AEC analysis. In other cases, estimates were made independently.

A. Summary of Alternatives

The economic costs and environmental impacts of the proposed
action were described in the preceding sections. In this section,
alternatives to the proposed action will be described in terms of
their feasibility, economic costs, and environmental impacts.  The
alternative actions consist of:

Building a new plant at an alternative site
- Using an alternative fuel at the existing site

- Once-through cooling using intake water from Biscayne Bay and
discharging to Card Sound

- Once-through cooling with both intake and discharge in-Card
Sound

- Recirculation system using forced-draft cooling towers and
brackish water make-up.

~ The alternative of not providing the Applicant's system with the
block of power represented by Turkey Point Units 3 and 4 would
have the following principal costs and social impacts: (1)
shortages of power, perhaps as early as the 1972 summer peak load,
(2) continued increasing shortages of power or power rationing
over at least the next several years until other power sources
could be established, (3) a loss of -the capital investment up to
$185 million depending on salvage values and dismantling costs,
and (4) the economic effects associated with the loss of jobs con-
nected with the power plant and the loss of jobs, income, tourism,
comfort, and the attendant risks associated with the shortage of
power.

The economic effects of a power plant the size of Turkey Point
Units 3 and 4 are substantial. At the average cost of power to
customers, the annual sale of power from the two units would be
$190 million, if the plants operate at 80 percent of capacity. In
addition, the operating plant would provide direct employment for
about 100 persons and could increase the tax base of Dade County.




At current tax rates, the increase in revenues to all levels of
government (including the Federal Government) would bé almost $40
million annually in 1975, when the increase in the system base
load exceeds the capacity of the two units[53].

Because the need for power was previously demonstrated (Section IX),
not providing the additional power is considered an infeasible
alternative,

As discussed previously, there is a shortage of reserves both in other
Florida utilities and out-of-State utilities to the north. In addi-~
tion, the interconnections with the other utilities to the north have
low capacity and are unable to support substantial importation of
power into the Applicant's system. For these reasons, the importation
of power is considered an infeasible alternative.

1.

Alternative Site

Constructing a new nuclear plant at an alternative site would
incur large economic costs: the capital cost of the new plant,
the loss of the unsalvageable sunk costs of the existing
plant, and the incremental cost of replacement power during
construction of the new plant.

The construction time required for a new nuclear plant is
estimated to be 6 years. During the last few years, con-
struction costs for new nuclear plants have increased sharply.
Current estimates are for costs in excess of $300 per
installed kw ($456 million, in the case of the Turkey Point
units) for 1977 operation. The unsalvageable costs from the
existing plants are estimated to be between $140 and $150
million.

The costs and source of replacement power during the delay
interim would be quite variable, depending on existing
conditions. ¥For instance, in the near-term, temporary
replacement power might be obtained from off-peak loads from
existing fossil units for as little as 4 mills/kWh; but
peaking power from gas turbines might cost as high as 20
mills /kWh, depending on the costs of new firm fuel supplies.
Since the variable cost of nuclear power is 2 mills per kWh,
the incremental cost of replacement power may vary from 2 to
18 mills per kWh, depending on the conditions of supply. In
the subsequent analysis, a value of 5 mills per kWh is used to
represent the mean incremental cost of replacement power.
Since large quantities of imported power are unavailable,
replacement power would largely be obtained within the Appli-
cant's system, using peaking capacity; thus, sufficient power




-would probably not be available to meet all peak demands

during the 6-year period. Power shortages or rationing would
probably be necessary, threatening economic losses, safety and
health effects, discomfort, and inconvenience to customers of
the Applicant's system.

Because of the existing fossil units -and advanced stage of
construction of the nuclear units, many of the environmental
impacts related to construction have already occurred. Roads
have been built, canals dredged, land filled, and transmission
lines built. Duplication of the power plant elsewhere-would
result in a repetition of many of these impacts., The prin-
cipal reduction in environmental impact associated with an
alternative site might be that related to the construction and
operation of the recirculating cooling channel system in the
7,000 acres of swamp land, and a reduction in the size of the
marine environment that is at risk.

Alternative Fuel

The alternative power sources to nuclear fuel are hydro-
electric, natural gas, coal, and oil. No hydroelectric sites
are available in Florida. Natural gas is used extensively in
the Applicant's system, but firm supplies are not available
for new base-load plants. Therefore, the only feasible alter-
native power sources are oil and coal. .

Coal is being used in several power plants on the west coast
of Florida, but high transportation costs make it economically
unattractive in the Miami area. Expansion of the gas supply to
the Applicant has not been possible,

0il is widely used throughout the Applicant's system. O0il
prices have risen in recent years, especially for low-sulfur
oil, which is in short supply. The price and reliability of
new oil supplies remain subject to many uncertainties over
which utilities have little or no control. Thus, utilities
need to spread the risks of fuel supply dependency through
diversification. |

Fossil fuel plants, both coal and oil, require very large
quantities of fuel and generate large quantities of waste pro-
ducts compared to nuclear plants. Duplication of the power

‘production of Turkey Point Units 3 and 4 with oil-fired units

would require the combustion of over 50,000 barrels of oil per
full-power day (several tanker shipments each week); and
duplication with coal-fired units would require the combustion
of 14,000 metric tons of coal per full-power day. The quan~
tities of waste products emitted from the fossil-fired plants
are shown in Table X-1., These emissions are assumed to meet
the standards of the Clean Air Act of 1971,

T s e it




TABLE x-1

Solid and Gaseous Emissions
© from 1,520 MWe 01l or Coal-<Fired Plant -
(Metric Tons per Day)

o1 cear?

50, 91.5 137
NO 34,2 79.3

X
Particulate 11.6 11.6
Ash 91.0 1620
(1) 152,000 Btu/gal, 0.83% sulfur, 51,500 bbls per day.
(2)

10,000 Btu/lb, 147 ash, 0.55% sulfur

Fossil=fuel plants do presently operate at a higher thermal
conversion efficiency than light water nuclear plants and
dissipate about 107% of the heat directly to the atmosphere. As
a result, the waste heat discharged to receiving waters by
fossil plants is only about 70% of the waste heat discharged
by nuclear plants.

Turkey Point Units 3 and 4 were designed and constructed to
use nuclear fuel, Converting to fossil fuel would result in
an unsalvageable loss of a substantial portion of the nuclear
plants already constructed. Construction of new base-load
fossil units is estimated to require 4 years, and replacement
power would be required during this period. Since the annual
expense for fossil fuel exceeds the annual expense for nuclear
fuel, a continuing incremental annual fuel expense would be
incurred throughout the life of the fossil plant.

To summarize, changing to an alternative fuel would result in
an unsalvageable loss from the nuclear plant constructionm,
which is estimated at between $140 and $150 million, and would
require new capital investment for a duplicate capacity fossil
plant, which is estimated at $395 million. During the 4-year
construction period, replacement power would be required at an
incremental energy cost of about 5 mills/kWh or $53 million
annually, In addition, continuing annual expenses would be




incurred during the operation of the fossil plant to cover
incremental fossil fuel costs; these are also estimated at $53
million per year. As discussed in Section X.A.l. above,
replacement power would probably not be available during all
peak load conditions, possibly resulting in power rationing or
shortages and other potential economic losses.

Changing to fossil fuel would allow the reduction of cooling
channel complex area with a saving in land area of about 2,000
acres. Some small additional area would be required for oil
tanks or coal storage. With a new oil-fired unit, the traffic
and risk of o0il spills in Biscayne Bay would be increased.

Once-Through Cooling -- Biscayne Bay Irntake,

In this alternative, which is the plan proposed by the Appli~
cant in November 1970, the cooling flow of 4,250 cfs would
enter the four units from Biscayne Bay via the existing intake
canal, After passing through the plant condensers subsequent
to screening, the water would be heated by about 15°F at full
plant rating and then pass to the discharge canal. At a point
about 15 minutes travel time down the canal, an additional
flow of 6,000 cfs would be introduced as quenching or dilution
flow, This water would also originate in Biscayne Bay. After
mixing in a concrete control structure, the combined flows
would pass to the south down the Card Sound Canal to be Qis—
charged into Card Sound at a temperature near 6°F above Bis-
cayne Bay intake temperature. The dilution flow would be
introduced as a means of reducing the time-integrated exposure
of organisms which pass through the condenser system and enter
the discharge canal. )

At the point of discharge, the Canal would be dredged to
permit a smooth transition flow zone out to depths of 6 feet
MLW. The width of the discharge transition might be as great

.as 750 feet, depending on velocities which may be determined

to be feasible. The warmed water would mix with Card Sound
water by momentum mixing for about 1,000 feet from the point
of discharge, after which dispersion would continue as a
result of geostrophic and tidal forces. Steady-state plume
areas computed using dispersion data available from existing
plant operations and the low salinity discharges of the Model
Land Canal are shown in Table X-2.




TABLE X-2

Estimates of Areas Within Various. Isotherms .-for
Once-Through Cooling -- Biscayne Bay Card Sound System -

Temperature Area Area* Radius -of
‘Elevation (°F)- '(Square Feet) (Acres) Arc (Feet)
5.5% ’ 3 x 10° 7 500
5.0% 7 x 10° 16 1,000
4,0% h 2.6 x 10° 60 4,000
3.0% 1.3 x 107 300 ‘ 7,000
2.0 ( 8.9 x 107 2,040 18,000
1.0 | 4.7 x 108 11,000 42,000

* For purposes of estimating biological effects, multiply area by
2 to allow for motion of the plume during a tidal cycle.




The tidal circulation of the lagoon system has been previously
described. The option described here would induce a net
circulation of water from Biscayne Bay through the Plant to
Card Sound and back to Biscayne Bay as a warmed stratified
overflow. The total circulation to the north of approximately
1,000 acre-feet per tidal cycle would be modified sub~
stantially upwards (but by an indeterminate amount) because
the northern end of Biscayhe Bay is somewhat restricted in
circulation., It appears probable that waters in the vicinity
of the western shoreline of the Bay, and eastward for a
distance of about 50% of the Bay's width, would assume a
chemical and salinity identity essentially the same as the
western half of Card Sound to the south. No stratification is
predicted to persist beyond the 2°F isotherm, because at that
point the stratifying forces are too weak to maintain a
dividing interface. The system would tend to perpetuate and
strengthen the mid-Bay salinity gradient because of the low
saline discharges from the Model Land Canal and the western
shore runoff, which at times may exceed the present 1,000
acre-feet per tidal cycle interlagoon transport. Salinity
‘changes in the recirculation water which passes through the
plant are expected to be relatively small. Circulation time
through the plant canal system would be about 10 hours, and
the return path circulation through the two~lagoon system
would be on the ordex of 5 to 10 days, based on an affected
zone of about 9 x 10° square feet or a zone volume of 180,000
acre-feet.

Because the primary flushing of both Card Sound and Biscayne
Bay occurs from the seaward side, the resulting operation of
the system would tend to create a relatively more permanent
zone of decreased salinity on the western shore of about 3 to
5 ppt differential throughout most of the quiescent rainy
periods. This would appear to reinforce natural tendencies
reported in research on salinity and temperature differences
in Card Sound and Biscayne Bay [21].

The temperature patterns would be somewhat independent of the
salinity variation because the stratifying tendency of the
plume would carry a warmed jet of water out about 10,000 feet
until the 2°F isotherm was reached and mixing would occur. The
circulation would then join in the joint movement of returning
waters around Mangrove Point and back to the Turkey Point
area.




Computations (Table X-2) of the area under the plume during
steady-state conditions reveal areas for a given time frame
only. The plume would shift from north to south as the tide
changed and the affected area in the vicinity of the discharge
point would be subjected to a changing temperature regimen,
distributed in an arc having radii reported in Table X~2.

Card Sound temperatures have been measured near the equili-
bration temperature, so there is a reasonable probability that
temperatures within the 3°F isotherm might exceed 95°F during
unfavorable periods of low rainfall, high solar radiation, and
little or no wind circulation (the principal emnergy source for
flushing of Card Sound waters). This would not be expected to
occur for more than 10 to 157 of the time during the three
summer months under worst conditions.

This cooling concept is estimated to cost about $3 million
(capital costs) to finish the dilution-mixing structure and
the Card Sound Canal, but would save $22 million in land and
construction cost for the cooling channel system. - No replace~
ment power is required under this operation, since it is pro-
bable that construction could be completed within a short time
of reactor startup.

.The impact on marine life resulting from the intake of 4,250
cfs and discharge into the canal with a At of 15°F could be
considerable in terms of mechanical and thermal damage to en-
trained organisms. The thermal damage could be reduced some-
what by relocating the injection of dilution water to a point
in the discharge canal closer to the plant. Following dis-
charge to Card Sound, the area subjected to a At of 4°F at any
one time will be about 60 acres. The area affected by the
plume over a tidal cycle will be roughly twice that area. This
is slightly smaller than the present damaged area for the same
At in the summer months in Biscayne Bay. It may be antici-
pated that the discharge will create a new circulation pattern
northward which will result in a relatively stable independent
system between the discharge point and Turkey Point. The
diversity of organisms may be changed as a result.

The impact on the terrestrial ecology of this alternative
would probably be slight, for very little additional land or
construction would be required.




Once-Through Cooling -- Card Sound Intake and Discharge

In this alternative, which is a modification of the plan pro~
posed by the Applicant in November 1970, the cooling water

- flow of 4,250 cfs would originate in a new canal to be dug

from a point just below Mangrove Point. In addition, a dilu~-
tion flow of 5,750 cfs would be conveyed in the same canal to
a point near the existing intake forebay. At this location,
4,250 cfs would pass through the condensers with a temperature
rise of 15°F and the balance would be pumped to a mixing
structure adjacent to the discharge afterbay where the
temperature would be reduced to a maximum of a 6°F At. The
entire 10,000 cfs would then return to Card Sound via the
existing Card Sound Canal. (Figure X-1.)

The apparent advantage of this alternative would be to reduce
the possibility of upsetting the relative salinity and nutri-
ent distribution in Biscayne Bay and Card Sound by essentially
confining the entire recirculation pathway to Card Sound
proper. The discharge would be released under flow and
temperature conditions essentially identical to the previous
alternative, and the transient mixing zones would be about the
same during flood and intermediate tidal conditions.

During ebb tide the discharge plume would swing toward the
inlet canal just below Mangrove Point, and a small fraction of
the released water would be recirculated. This is estimated
to be less than 10%, and probably less than 5%, of the total

‘circulation based on the mixing and thermal dissipation

characteristics of Card Sound. The circulation system would
create a region of lower salinity on the western shore of Card
Sound, except when brisk onshore winds might induce sufficient .
mixing to overcome the lateral stratification of the thermally
elevated zone. This latter zone probably would be :about the
same size as that in the previous case, but it would be more’

-concentrated to the west and most probably would have a

sharper salinity transition. Since tidal movement would shift
the resulting warmed area cyclically to the north and south,
the plume would shift correspondingly and the thermally
affected zone, as in the previous case, would travel w1th1n an
arc of radii described in Table X-2,

Provisions would have to be made at the inlet of the intake
canal to exclude fish and mobile organisms. This exclusion
might be in the form of traveling screens or modifications of
this system. The intake structure would be about 800 feet

" wide and 10 feet deep with a net flow velocity of 1.2 feet per

second normal to the barrier surface. A dredged apron would
provide a transition out to the selected depth of about 6
feet, some 400 feet into Card Sound. It is assumed that part
of the pump requirements might be satisfied by those purchased
earlier for use' by the Applicant.
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The net result of this system would be to utilize the heat
assimilative capacity of Card Sound as a separate lagoon
essentially separated from Biscayne Bay, as evidenced by the
relatively small tidal exchange of 1,000 acre-feet per tidal
cycle estimated by Bader et al. and other investigators. The
chemical characteristics of the Sound are predicted to remain
essentially unchanged; and, outside of the plume area, the
thermal regimen would also remain essentially unchanged. About
5% of the total area of the Sound would be permanently raised
by 3°F or more, an area roughly 650 acres in size. This is
about the size of the area affected by the present fossil
plants (as reported in the literature and studies by Bader et
al.[29]), and potentially appears to produce the minimum
impact on the more valuable features of the local ecology of
all of the systems using seawater as a coolant.

This alternative cooling concept is estimated to cost $11
million in land and construction, but will save $22 million in
land and construction costs as compared to the cocling channel
system. No significant change in annual operating costs is
expected. The new canal is expected to take a yvear to con-
struct, during which time the power levels would be held to
25%; the cost of replacement power would be $44 million for
that year for this option. No replacement power would be
required for succeeding years.

The impact of this alternative cooling operation on the

" aquatic life is predicted to be considerably less than for

Alternative 3 (Biscayne Bay intake). With the addition of
dilution water at the head of the existing Card Sound Canal,
the exposure time of entrained organisms to a At of 15°F would
be reduced to about 15 minutes. The organisms would then be
exposed to a At of 6°F for 6 to 8 hours. Of more importance
is the area affected in Card Sound. It is calculated that the

‘area subjected to 4°F At will be approximately 60 acres, or |

120 acres over a tidal cycle. This is less than half the area
damaged for approximately the same temperature increment under
1970 discharge conditions to Biscayne Bay. The circulation
pattern in the immediate area between the outfall and the
intake structure would be changed with poss1b1y some detri-
mental effects on certain species.

The impact of this alternative on land use and terrestrial
ecology would be less than for the reference case but slightly
more than for Alternative 3, since this alternative requires
the construction of a new canal covering some 200 acres.

Cooling Towers Using Brackish Water

The Applicant has reviewed the costs and performance options
of open-cycle, saltwater cooling towers in the Environmental
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Report Supplement. The basis for this concept was the use of
the towers in place of a cooling lake or pond situated on a
direct, open—-cycle cooling loop without recirculation. The
Applicant covered the infeasibility of the system due to
problems of corrosion and salt deposition. However, there are
two aspects which appear to need additional consideration: the
use of brackish water in a closed-cycle cooling system, and
the appearance and effects of the vapor plume under a variety
of expected weather condltlons.

A number of utilities have been investigating the construc~
tion of closed-cycle systems utilizing water that is brackish
or that has a salinity on the order of 1 to 2 ppt. Salinities
in this range are normal concentrations for towers operating
in the Lower Colorado River Basin. .In the latter case, res-
trictions on the disposal of blow-down are especially strict;
but, in the case of the Turkey Point system, sea dilution
would appear to be feasible. The canal system of the Central
and Southern Florida Drainage District appears to be a
possible source of brackish water, if the supply is tapped at
‘distances of from 5 to 6 miles away from the plant (e.g., in
the vicinity of Homestead Air Force Base and conveyed by pipe’
to the plant site). However, a firm supply of 90 cfs would be
required, and the canal system does not appear capable of
providing this on a year-round, reliable basis. If studies on
availability of deep groundwater should find sufficient water,
the latter source, alone or in conjunction with the canal
system, might provide ample make~up water for a cooling tower.

Operation at a 3:1 concentration factor would produce blowdown
water of about 6 to 8 ppt salinity. Disposal of water of such
a salinity in the existing drainage system would not be
expected to produce a measurable impact on marine organisms in
the Bay or Sound, if biocide concentrations are under control
limits similar to those applied to other systems. However,
some ground deposition of salt spray could still be expected.
The carryover of salt for a tower with 0.1%7 drift would result
in ground deposition of a substantial guantity of salt, about
5,000 1b/hr (38 million pounds per year) over an area esti-
mated at from 3 to 10 square miles. The operation of units
under similar saline conditions in the Four Corners area of
New Mexico has been determined to be feasible. The feasi-
bility of this, alternative needs additional investigation in
the near-term to determine if it has merit in the context of
the Turkey Point situation. Some efforts along this line are
planned to be undertaken by the Applicant.
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Aside from the physical impact of deposited salts, of prin-
cipal consideration in the selection of this alternative

‘cooling method are the local effect on climatic conditions in

the plant vicinity and questions on the aesthetics of the
visible plume resulting from operation of a large cooling
tower installation. The case for Turkey Point appears especi-
ally important because of the proximity to real estate
developments on Key Largo, plus the anticipated growth
patterns in residential development to the south of Miami.
Prevailing winds are principally east or southeast, directions
which would have a visible plume inland. While ground
fogging, as such, is not expected to occur except under excep-
tional circumstanées, it is appropriate to consider that a
visible plume will exist for a majority of the time. The plume
size will vary from a few hundred yards in length to several
miles in the extreme, and the height will range between about
100 and 400 yards, depending on the thermal stabilization
condition of the atmosphere. Such a plume might be of some-
aesthetic concern to residents of South Miami. No local
climatic modification of significance would be expected.

The cooling towers alternative is estimated to cost about $22
million for towers, land, and the brackish water supply

system, but would save about $22 million in land and construc-

tion cost for the cooling channels. It is estimated that 2
yvears would be required to complete an eight-to-ten-tower
system in 4 six~-month phases. The power levels could be
gradually increased from 25% as new cooling towers were phased
in. Under this timetable, the replacement power would be
required only in the first year for the nuclear units and is
estimated to cost $25 million extra. The average load factor
of 80% could possibly be reached by the nuclear plants in the
second year. This option would be expected to add $2.2
million to the annual operating cost.

The impact on aquatic life would be minimal under this
alternative. The principal environmental impacts would be
attributable to a visible plume and to salt deposition on the
surrounding land. If a deep groundwater source were used for
make-up water, additional evaluation would be needed for
possible adverse effects from depletion of this resource.

Summary

In summary, five alternative actions were considered feasible
in addition to the proposed action. The costs of the
Applicant's proposed plan are summarized in Table X-3 and the
estimated costs of the alternative actions are summarized in
Table X-4. The cost of replacement power under each alter-
native is summarized in X-5., It is assumed in the replacement
power cost calculation that, under the Applicant's proposed
cooling channels system, the Plant will start at 257 of full
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TABLE X-3

Costs of Turkey Point Nuclear Units as Pronosed
($ Millions)

Incremental
Construction
Total Costs Costs
Nuclear Plant Construction
Comritted 169
To be Committed 16 16
Total 185
Estimated Salvage Value 20
Cooling Channels System
Land Acquisition 5 5
Channel Construction ll 17
Total ' 22
Total Capital Costs ' 207 38

Annual Operating Costs*

Fuel ' 21
Operation and Maintenance 3
Cooling Water System 0.4
Total _ 24 .4
Present Worth for 30 256

Years of Operation*#*

* At a load factor of 807% (10.7 x 109kwh/yr).
*% At a discount rate of 8.75%/yr.
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TABLE X-4

Differential Costs of Alternative Actions

($ Millions)

Alternative
Site Alternative
(Nuclear Power) Fuel
CAPITAL COSTS
New Plant 456 395
New Cooling Water
System (3000 Acres) 0 17
Less Salvage (20) (20)
Less Incremental
Construction Cost (16) (16)
Less 4000 Acre Cooling
Water System (22) (22)
Total New Capital 398 354
(b)
Present Worth 287 282
ANNUAL COSTS
Replacement Power * *
Fuel and Operating 24 77.4
Less Costs of Proposed
Action (24.4) (24.4)
Incremental Fuel &
Operation Expenses (0.4) 53
Present Worth (2)(3) 382(c)

* See Table X-5.
(a) Years 7-30, parentheses represents savings.

Alternative Cooling Water

Case 3 Case 4 Case 5
3 11 22
0 0 0
0 0 0
0 0 0
(22) (22) (22)
(19) (11) 0
(16) (8) 0
* % *
24 .4 24,4 26,6
(24.,4) (24,4) (24,4
0 0 2,2
0 0 23

(b) Under the economic assumptions described in Section IX.B.

(c) Years 5-30,




X=16

TABLE X=5

Replacement Power Requirements
($ Millions)

Proposed New New Alternative Cooling Concepts

Year - -Action Site Fuel Case 3 "~ Case 4 ‘Case 5
1 - $ 25 $ 53 $ 53 0 $ 44 $ 25

2 11 53 53 0 0 0

3 0 53 53 0 0 0

4 0 53 53 0 0 0

5 0 53 0 0 0 0

6 0 53 0 0 0 0

Present Worth

32 238 172 0 40 23

Differential Present Worth

0 206 140 (32) 8 9
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power for the four units and increase linearly to 807 of full
power at the end of the 4-year cooling channels construction
and testing period, in order to minimize heat discharges to
Card Sound.. It is further assumed that the nuclear plants
will be loaded preferentially to the fossil plants, since the
incremental cost of power is less. The cost of replacement
power is the penalty in efficiency incurred from operation of
the nuclear plant at less than 807 load factor. This is
assumed to cost 5 mills/kwh consistent with the cost of
replacement power for other options.

Information in Tables X-4 and X-5 shows that the new site
alternative will incur a large capital cost and a large cost
for interim replacement power. Similarly, the new fuel alter-
native incurs a large new capital cost, a large cost for
interim replacement power, and, in addition, a large
continuing incremental fuel expense. The Alternative 3
cooling option results in significant savings in capital and
interim replacement power and a negligible savings in
operating cost. The Alternative 4 cooling option results in a
small savings in capital cost, which is offset by the cost of
interim replacement power; there is no significant change in
operating cost, The Alternative 5 cooling option is a standoff
in capital costs; the small savings in interim replacement
power is offset by the increase in annual operating expense.
Tables X-3, X-4, and X~5 also show the present worth of the
capital cost, replacement power, and annual operating
expenses. '

Summary of Cost-Benefit Analysis

The following summary discussion includes revisions from the Draft
Statement which reflect additional discussion given in Section XI.

The principal benefit from operation of the Turkey Point Units 3
and 4 is the addition of a gross generating capacity to the
Applicant's system of 760 MW for each of these two nuclear units.,
The Applicant estimates power production from these two units of
10-billion kilowatt~hours per vear[48]. The increase in
generating capacity and reserve margin for the FPL system and the
Florida Interconnected Utilities which will accompany full
operation of Units 3 and 4 will benefit the Florida area by
helping to meet the critical power needs as discussed in Section
IX,

Minor benefits will also accrue through increased recreational use
of the area by the public. Much of the development of
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recreational facilities (Scout camps, nature trails, picnic area)
appears to have occurred in relation to construction and operation
of the fossil-fueled Units 1 and 2, and would only partly be a
"benefit directly related to Units 3 .and 4.

In the analysis of alternative actions only those costs and
benefits which will occur in the future are considered. Although
sunk costs are not relevant in the selection of alternatives, it
should be realized that these costs ($150 million in this case)
are real and must be recovered in some manner. The cost-benefit
evaluation takes into account the different times that capital
costs may be incurred as well as the various and different annual
costs for each alternative. The methodology is discussed further
in Appendix D. '

The choice of alternative actions is made in terms of the differ-
ential costs and benefits compared to the reference design. In
evaluating impacts from alternatives, one must realize that,
unless rather extensive research has been done on alternative
systems, the assessment of both costs and benefits has a greater
degree of uncertainty than the reference case.

The feasible alternatives  -and their significant costs and benefits
are summarized in Table X-6; only the equivalent capitalized costs
are shown. The first column shows the present value of the con-
tinuing costs for the reference case, the Applicant's proposed
action, and the associated significant environmental impacts. It
is important to remember that these are considered statements of
impact subject to qualifications and contingencies discussed in
the text. In the remaining columns the differential costs and
impacts of the alternative actions from the reference case are
shown. The differential costs are those over and above the $323
million shown for the reference case. Thus, the $491 million
differential cost of the alternative site action represents a
total cost of $814 million minus the $323 million in continuing
costs for the reference case.

The alternative fuel option is considered inferior to the refer-
ence case, since the costs are much higher ($804 million).
Although there accrues a reduction of some 2,000 acres (25%) in
land area required for the cooling system (about 1,000 acres of
water surface), transportation traffic is increased greatly, there
are risks of oil spill, and greater volumes of waste products are
generated. The alternative site option is also inferior since the
costs are much higher ($491 million), the environmental impacts of
new construction would be repeated, and the environmental impacts
at the alternative site are not known. Offsetting this might be
the saving of 3,000 acres (75%) of cooling reservoir surface area
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TABLE X-6

COST-BENEFIT SUMMARY FOR TURKEY POINT - ALTERNATIVE ACTIONS
ALTERNATIVE HEAT DISSIPATION METHODS

ONCE-THROUGH COOL ING

ALTERNATIVE SITE

ALTERNATIVE FUEL

BISCAYNE BAY JNTAKE

CARD SOUND INTAKE

cost REFERENCE CASE INUCLEAR} oI CARD SOUND DISCHARGE CARD SOUND DISCHARGE COOLING TOWERS

- CONTINUING COSTS DIFFERENTIAL COSTS *
CAPITAL 27 2782 126! (8) [}
REPLACEMENT POWER 32 206 140 52) 8 (9
FUEL AND OPERATING 256 @ 382 0 0 5
TOTAL PRESENT WORTH <3 o1 804 @ 0 ]

ENVIRONMENTAL IMPACTS DIFFERENTIAL IMPACTS

LAND USE . .

AGRICULTURAL  NO EXISTING AGRICULTURE UNKNOWN NOT DIFFERENT NO SIGNIFICANT NO SIGNIFICANT SALT SPRAY MIGHT

: DIFFERENCE DIFFERENCE CAUSE SOME DAMAGE

RECREATION

HISTORIC AND
SCIENTIFIC

NATURAL
AREA

LAND
REQU1REMENTS

SHOREL INE

WATER USE
COMMERCIAL

RECREATION

HISTORIC AND
SCIENTIFIC

MARINE LIFE

FUEL

WASTE
PRODU!

INCREASED ACCESS T0

" SWAMPLAND-RECREATIONAL

FACILITIES CONSTRUCTED
IN CONNECTION WITH EXIST-
NG FOSSIL PLANTS -
INCREASED BEACH AREA-

. NUCLEAR PLANTS AND

CANAL SYSTEM ARE PROS -
ABLE TOURIST ATTRACTIONS

NO HISTORIC OR SCIENTIFIC
SITES EXISTON THE AFFECTED
LAND AREA

6500 ACRES OF NATURAL AREA
PERMANENTLY AFFECTED-

4 RARE AND ENDANGERED
SPECIES MAY EXIST IN
THE AREA

7000 ACRES TOTAL

LITTLE RISK OF ALTERATION
Of SHORELINE FLORA AND
FAUNA CAUSED BY
TEMPERATURE AND
SALINITY CHANGE

IMPACT ON COMMERCIAL
FIN AND SHELLFISHING
EXPECTED TO BE MINOR

IMPACT ON RECREATIONAL
WATER USES EXPECTED TO BE
MINOR; EXPANDED PUBLIC
ACCESS TOFISHING SITES
NEAR PLANT

EXCEPT DURING INTER M
OPERATION OR EMERGENCY
CONDITIONS, THE IMPACT
ON BISCAYNE NATIONAL
MONUMENT IS EXPECTED
TO BE MINOR

AFTER COOLING SYSTEM IS
COMPLETE, DAMAGE TO
MARINE LIFE IS EXPECTED

TO BE LIMITED TO 10 ACRES
SUBJECT TO +3% AT, EXCEPT
UNDER POTENTIAL EMERGENCY
CONDITIONS; THE COMBINED
AREAS N BISCAYNE BAY AND
CARD SOUND WITH A AT > 4%
1S ESTIMATED AT 1500 ACRES
DURING INTERIM OPERATION
AT 50% LOAD FACTOR.

NO SIGNIFICANT INTRUS ION
BEYOND THAT FROM EXISTING
UNITS

50 METRIC TONS OF NEW
FUEL REQUIRED
ANNUALLY

50 METRIC TONS OF
SPENT FUEL ANNUALLY--
~12 MAN-rem/YR
RADIATION EXPOSURE

¥ IN ADDITION 10 $373 MILLION CONTINUING COSTS AND $20 MILLION SALVAGE VAl

DECREASED PUBLIC
ACCESS TO SWAMP -
LAND AREA

UNKNOWN

UP TO 4500 ACRES OF
EXISTING NATURAL AREA
PRESERVED; UNKNOWN
EFFECT AT NEW SITE

1000 ACRES MINIMUM,
POSSIBLY MORE DE-
PENDING ON LOCATION

I REDUCED RISK OF
PERMANENT ALTERATION

' OF EXISTING SHORELINE.
UNKNOWN EFFECT AT

I DIFFERENT SITE.

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

ADDED INTRUSION
AT NEW SITE

NO CHANGE

NO CHANGE

|
|
[
l
|
l

1 ALL COSTS ARE PRESENT WORTH IN MILLIONS OF DOLLARS.
( JPARENTHESES REPRESENT SAVINGS.

NOT DIFFERENT

NOT DIFFERENT

UP TO 2000 ACRES

OF EXISTING
NATURAL AREA COULD
BE PRESERVED

7000 ACRES TOTAL

NO SIGNIFICANT
CHANGE

POTENTIAL OfL
SPiLL

POTENTIAL O1L
SPILL

ADDED SHIPPING
AND POTENTIAL 01t
SPILLS IN BISCAYNE
NATIONAL MONUMENT

ABOUT SAME EFFECT
ON CARD SOUND
AFTER COMPLETION
OF COOL ING SYSTEM.
PLUS POTENTIAL

OIL SPILLS

TALL STACKS AND
VISIBLE VAPOR
AND GASEOUS
EMISSIONS;

15 MILLION BARRELS
OF OfL PER YEAR-

BARGES PER WEEK

S0 125 tonsiday
NO, 63 tonsiday
PARTICULATE

18 tonsiday
ASH 113 fons/day

DECREASED PUBLIC
ACCESS TO SWAMP -
LAND AREA

NOT DIFFERENT

UP TO 6000 ACRES OF
NATURAL AREA COULD BE
PRESERVED. VERY LITILE
ADDITIONAL CONSTRUC-
TION REQUIRED.

3300 ACRES TOTAL

LITILE RISK OF
PERMANENT ALTERATION
OF EXISTING SHOREL INE
FLORA AND FAUNA

IMPERCEPTIBLE IMPACT

NO SIGNIFICANT
DIFFERENCE

REQUIRES 10,000 CFS
OF WATER FROM
BISCAYNE BAY-ALTERS
NATURAL CIRCULATION
SYSTEM

UP TO 120 ACRES OF
CARD SOUND WILL BE
SUBJECT TO +4% AT,
CONSIDERABLE
MECHANICAL AND
THERMAL DAMAGE TO
ENTRAINED ORGANISMS
CHANGED CIRCULATION
PATTERN IN BAY AND
SOUND

NO CHANGE

NO CHANGE

" 2-3 LARGE TANKERS OR

NO CHANGE

.

DECREASED PUBLIC
ACCESS TO SWAMP -
LAND AREA

NOT DIFFERENT

UP TO 600C ACRES OF
NATURAL AREA COULD BE
PRESERVED--
DISRUPTIONS CAUSED
IN DIGGING NEW CANAL

*3300 ACRES

LITTLE RISK OF
PERMANENT ALTERATION
OF EXISTING SHORELINE
FLORA AND FAUNA

IMPERCEPTIBLE IMPACT

NO SIGNIFICANT
DIFFERENCE

NO SIGNIFICANT
IMPACT ON BISCAYNE
NATIONAL MONUMENT

UP T0 120 ACRES
SUBJECT TO +4% AT
PER TIDAL CYCLE--
CHANGED CIRCULATION
PATTERN LARGELY
LIMITED TO

CARD SQUND

NO CHANGE

NO CHANGE

NO CHANGE

LUE (WHERE APPLICABLE} FOR THE REFERENCE CASE.

TO NEARBY
AGRCULTURE FARMLANC

DECREASED PUBLIC
ACCESS 7O SWAMP-
LAND AREA

NOT DIFFERENT

UP TO 6000 ACRES OF
NATURAL AREA
ZOULD BE PRESERVED

*3300 ACRES

NO RISK OF PERMANENT
ALTERATION OF
SHORELINE OVER THAY
ALREADY ALTERED.

NO SHGNIF ICANT
DIFFERENCE

NO SIGNIFICANY
DIFFERENCE

NO SIGNIFICANT
DIFFERENCE

NO SIGNIFICANT
EFFECT ON MARINE
LiFE, ASSUMING
NO B1OCIDES

NEW STRUCTURES AND
FOGGING, VISIBLE PLUME
MAY RANGE IN HEIGHT
FROM 100 TO 400 METER AND
EXTEND UP TO SEVERAL
MILES DEPENDING ON
ATMOSPHERIC COND ITIONS

NO CHANGE

90 CFS WATER EVAPORATED
TO STEAM. 38 MILLION
POUNDS OF SALT PER YEAR
DEPOSITED OVER 3-10
SQUARE MILES




and another 2,000 acres of raised and peripheral land for a total
potential land savings of 5,000 acres, less the cost of whatever
other cooling method was required. At nearly $500 million in
added present worth costs, this would give apparent present worth
to the land saved of $100,000 per acre, over 1,000-fold greater
than its current market price., Although it is incorrect to attri-
bute the entire cost to the land area, this does indicate the
order of magnitude of the inferred land value under this
alternative.

The once-through cooling alternative using Biscayne Bay water with

discharge to Card Sound, the Applicant's 1970 plan, is the
apparent least costly of all alternatives and results in a present
worth savings estimated at $48 million. Most of this savings
occurs because the nuclear plants would be able to operate at full
capacity soon after start—up under this option. This savings is
equivalent to the present worth of $4.6 million per year for 30
years, which greatly exceeds the economic value of aquatic life
that might be adversely affected. This alternative, however, is
not in accord with the terms of the final judgment entered in the
suit between the Federal Government and the Applicant [43].

The once-through cooling alternative using Card Sound intake and
discharge is an apparent stand-off in costs. The principal effect
of this alternative would be to preserve some 6,000 acres of
natural area in its present state. However, the effect on the
Card Sound ecosystem, while postulated to be small, has not been
assessed in detail, and such study might require several years to
complete. Delays beyond the 1 year assumed would greatly increase
the costs for replacement power for this alternative, if the

. nuclear plants were restricted in operation. Thus, several uncer-
tainties are associated with this alternative which do not permit
a definitive evaluation to be made at this time,

The cooling tower alternative is slightly more expensive ($14
million) than the reference case. Installation of cooling towers
would permit the preservation of some 6,000 acres of natural area.
Because Homestead Air Base is within 5 miles of Turkey Point in
the direction of the prevailing wind, the cooling tower plume con-
ceivably could restrict operations at the base. Although salt
deposition is not expected to be of sufficient concentration to

affect nearby farm crops, more detailed study would be required to

affirm this tentative assessment. Therefore, largely because of a
potential extensive vapor plume and uncertainties surrounding salt
deposition, this alternative is not currently preferable to the
reference case.

Although all of the cooling alternatives would probably reduce the
impact on the natural terrestrial environment, these alternatives
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have potentially greater offsetting impacts on the aquatic or
atmospheric environment and contain other uncertainties and risks,
The main issue in the reference case 1s the value of the proposed
7,000-acre salt-marsh area as a natural habitat, compared to its
value as a cooling system and its potential increase in value for
human uses as the development of the land might présent oppor-
tunities of this nature. Another issue is that performance of

the proposed cooling channel system under adverse summer weather
conditions may cause plant loading to be limited in order that re-—
quirements of. the court decree be met (see Section XI-D). A sub-
sidiary issue is the probability of eventual development of the
land and its removal as a natural area. It is possible that popu-
lation pressures might result in the development of this area
during the 30 to 40 years of plant life. In that event, the
reference case would probably hasten that development and also

" have the least probable long-term impact on the environment.

The consent decree which settled the Federal suit against the
Applicant [43] requires FPL to arrange joint studies immediately
with appropriate Government officials to seek ways of improving

on the proposed cooling channel system. Alternative sources of
groundwater and surface water are to be sought. Mechanical
cooling methods to replace or supplement the system are to be
examined, These methods will include both powered spray modules
and mechanical draft cooling towers. The Applicant has agreed to
utilize such improvements as these research programs develop, with
resolution of uncertainties in favor of the environment [51].

On balance, it is concluded at this time that the Applicant's
existing plant design is an acceptable proposal for providing the
needed power, Although there are alternative cooling systems
which may be competitive in costs and have the potential for less
impact on the environment, there are uncertainties at this time
that these alternatives would be better than the Applicant's
current -design. Continuing monitoring and study programs are to
be carried out to evaluate further the environmental impact of

the proposed action, Studies are also to be conducted on possible
improvements over the proposed cooling system, including the once-
through cooling systems described in this Section X. Results
developed in the study programs are to be utilized in improving
and modifying.the operation of the plant and its cooling system
8o as to achieve a minimal environmental impact.
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‘DISCUSSION OF COMMENTS RECEIVED ON THE DRAFT STATEMENT ON

" 'ENVIRONMENTAL CONSTDERATIONS

Pursuant to paragraphs A.6 and D.1 of Appendix D to CFR Part 50,
the Draft Detailed Statement was transmitted with a request for
comment to:

Council on Environmental Quality

Advisory Council on Historic Preservation
Department of Transportation

Department of Commerce

Department of Health, Education and Welfare
Department of the Army, Corps of Engineers

Federal Power Commission

Department of the Interior

Department of Agriculture

Department of Housing and Urban Development
Environmental Protection Agency

Florida Department of Air and Water Pollution Control
Florida Department of Administration

County Manager of Metropolitan Dade County, Florida

In addition, the AEC requested comments from interested persons by
a notice published in the Federal Register on February 16, 1972
(37 FR 3467).

Comments were received in response to the above requests from each
of the listed agencies, except the Department of Health, Education
and Welfare, the Council on Environmental Quality, and the Dade
County Manager. In addition, comments were also received from the
Applicant and from Dr. Martin Roessler and from Dr. Anitra
Thorhaug, both of the University of Miami School of Marine and
Atmospheric Science.

Consideration of all comments received is reflected in part by
revised text in previous sections of this statement and in part by

the following discussion.

A. Alternatives and Cost-Benefit Analysis

Several commentors suggested alternative methods of dissipating
the heat contained in condenser effluent and alternative methods
of operating the cooling channel system, including not operating
the plants (producing the power) until the cooling channel system
is completely installed. With respect to this latter con-
sideration, the Staff has concluded that the effects of delay in
facility operation could be adverse to the public interest. There
is a serious shortage of generating capacity in the area served by
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the FPL system, alternative sources of power are not practically
available on a reliable and timely basis, and delay would threaten
consumers with power interruptions that could adversely affect
public health and safety and cause economic hardships in the area.
Several other comments were received along a similar vein, to wit,
"the Applicant should be concerned with the lessening of demand
for electricity as well as the supplying of power, as a means of
adequately serving the public. Recent advertising of the Company
appears to recognize this, but much more could be done." Also, "a
program should be undertaken by FP&L to discourage or reduce low
priority demands for power and cease to proceed on the faulty
assumption that every demand for power must be granted as
necessary to promote general welfare no matter how fundamental and
basic or how whimsical, frivolous, or novel the intended power
usage might be." This Final Environmental Statement discusses the
energy demand from the standpoint of actual anticipated demand
without consideration of the desirability or utility of the uses
of the energy which comprise that demand.

Two cooling alternatives suggested were: Biscayne Bay Intake and
Card Sound Discharge (once~through) with dilution immediately
before discharge into the Sound; and alternating discharge at two
or more sites (6 hours on, 6 hours off) with intake from either
‘the Bay or Sound. The first alternative would be midway between
the two once-through cooling alternatives evaluated in the Draft
Statement (Cases 3 and 4) in both cost and impact, and is perhaps
more properly a modification rather than a distinct alternative.
The second alternative would tend to increase both the cost and
terrestrial impact attributable to digging new discharge canals.
Also, the impacts of altermating discharges on aquatic life would
depend upon time-temperature-damage relationships which have not
been adequately. determined at this time.

As stated in the Summary of Cost-Benefit Analysis (Section X-B)
the Applicant, through the consent decree, has agreed to work
jointly with appropriate agencies to seek ways of improving on the
channel cooling system. In this regard the Applicant has sub-
mitted a planned research program and matching funds grant appli-
cation to the EPA for the investigation of a mechanical draft
cooling tower and water spray modules as replacement or supple~-
mental cooling for the present channel system. Also, plans are in
progress to investigate brackish deep groundwater and surface '
water sources of supply for either the mechanical cooling devices
or the channel system.

Questions were raised‘by several égencies on the methods and
values used to determine replacement power costs. The probable
cost is certainly open to some question since the source of this
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power cannot be defined.. The cost of fossil fuel for base load
plants is in the range of 4~1/2 to 6~1/2 mills/Kwh, depending on
source, sulfur content, and whether spot or average prices are
used. If all replacement power could be supplied from base load
plants, then the differential cost would be 2-1/2 to 4-1/2
mills/Kwh, However, substantial portions of the replacement power
would probably have to be derived from turbines in which the heat
rate is much higher. These costs would probably run between 10
and 18 mills /Kwh, depending on whether the capital costs were
included. Also, if replacement power is provided from plants far
distant from the Miami load center, then the transmission losses
would tend to increase the incremental cost. The Turkey Point
Units 1 & 2 have a combined capacity of only about one-half that
of Units 3 & 4, and thus could not possibly supply all the
replacement power.

The replacement power cost in the proposed action is the differen-
tial cost from Case 3 in which no restrictions are placed on the
operation of any of the Turkey Point units. In summary, although
the minimum incremental fuel cost for replacement power would be
about 2-1/2 mills/Kwh, the AEC Staff estimates a more reasonable
average cost would be 5 mills/Kwh.

Of more significance is that Unit 4 schedule for operation has
been revised to 1973. If this plant is not available for opera~
tion in 1972, then the cost of replacement power would be lowered
by $26 million in the first year (1972) for all of the alternative
actions except Case 3, which would remain at zero since this case
assumes no operation restrictions. Although Units 3 and 4 were
planned to be used for base load capacity, this base load capacity
reduces the amount and usage of peaking capacity.

Information in the following Table XI-1 (supplied by the
Applicant[72]) , which gives data on the expected net generation
for Turkey Point for 1972 through 1976, was used as a part of the
cost-benefit analysis. '

B. Terrestrial-Aquatic Ecological Relationsliips

., Additional information supplied by the Applicant's consultants on
the distribution of mangroves in the cooling channel area and
their contribution of nutrients to the waters of the Bay and Sound
has resulted in a re-evaluation by the Staff of earlier expressed
concerns in this area (see Appendix E-5, pages E~5~-6 thru -11 and
Appendices B and E-9).

The area of the proposed cooling channel system presently occupied
by mangroves appears to be on the order of 1000 acres or less.




Table X1-1, TURKEY POINT PLANT GENERATION FORECAST(l)

1972 - 1976
CAPABILITY - MW, NET
JANUARY - 2272 2272 2272
AUGUST 960(? 1360 (% 16602 2146
ENERGY -~ THQUSANDS OF KWH, NET _
FOSSIL 3,050,000 1,100,000 1,100,000 4,600,000
NUCLEAR 880,000 6,090,000 9,100,000 10,150,000
“TOTAL 4,930,000 7,190,000 10,200,000 14,750,000
NQTES:

(1) Based on: Turkey Point Unit 3 in service - 7/72
Turkey Point Unit 4 in service - 1/73
Cooling surface in service - 1000 A, 11/72
- 2000 A, 7/73
-.3000 A, 3/74
- 4000 A, 11/74

1976

2272

2146

4,600,000

10,150,000

14,750,000

(2) Reflects plant capability limitations based on 95°F maximum temperature of circulating

water discharges to Card Sound and Biscayne Bay.
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The bulk of the area is vegetated largely by black rush, Juncus

roemerianus, which contributes less detrital material to estuarine

systems unless effectively flushed, which is not the case at
‘Turkey Point. TFurthermore,.the present nutrient contribution of
the mangroves to the Bay and Sound appears to be rather minimal in
comparison to that of the turtle grass, Thalassia, and macro-
algae. Based on two years measurements of growth rates and
mapping by scuba and aerial photography, it is estimated (Appendix
E-9) that the turtle grass (primarily because of the greater area
it occupies) contributes about 90 percent of the productivity to
the aquatic community.

The Applicant has provided additional information on the movement
of groundwaters in the area[72,73] that the Staff has used in re-
evaluating the potential impact of channel seepage losses on
shoreline and benthic communities. Warm saline seepage from the
channel system is expected to flow toward Biscayne Bay in the
upper portions of the Biscayne aquifer, which slopes gently toward
the Bay. The top of the aquifer, at a depth of 5~10 feet, is
overlain with relatively impermeable silt, marl and organic
material, which provides confinement of the seepage to the
Biscayne aquifer, Thus the seepage would discharge into the Bay
and Sound at locations several hundred feet offshore. and at water
depths of 5-8 feet rather than at the more productive shoreline
locations. Therefore, insofar as effects related to marine life
are concerned, there appears to be little probability of
measurable damage. However, the Staff recommends the implementa-
tion of a groundwater monitoring program that incorporates close
observation and careful measurements to assess the potential
development of damaging conditions which might occur.

C. The Cooling Water Intake System

Comments were received on the design of the cooling water intake
system and potential effects of impingement of aquatic life on the
intake screens. The Applicant has not yet arrived at a final
design for the intake structure, and is awaiting requirements from
the State of Florida, Department of Natural Resources. The
Applicant has submitted a state-of-the-art report on fish diver-
sion techniques and devices as part of ‘the basis for selection.
Studies on the effects of the existing structure (traveling
screens) on biota have been limited to a one-week survey in May
1972. Samples were taken over two 30-minute periods each day for
a total of six hours sampling. A total weight of 8 Kg of a
variety of invertebrates was collected, though only two fish were
present. Considerably more biota were collected during the night
hours, 12 midnight to 6 a.m., than during the day. It can be cal~
culated that about 32 Kg/day of biota.could be trapped on the
screens; however, since the sampling period was extremely limited,
this time period may not be representative.
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Several comments were received on the potential for plankton
depletion of the Bay by entrainment. While no definitive studies
were carried out by the Applicant, University of Miami, or the
Environmental Protection Agency, the limited plankton surveys made
(Lackey, Reeve) indicated to the Staff that significant depletion
has not occurred.

Comments were received regarding the impact of emergency cooling
operations on biota in the canal and at the outfall. Since there
appears to be no limitations on the temperature or salinity under
emergency conditions, some impact on the biota would be expected.
However, assessment of impact will depend upon the length of
exposure and the magnitude of the temperature and salinity
increases. Sufficient data to quantify such effects are not
available.

A comment was received regarding the secondary effects of the pro-
duction of blue~green algae. While such species have been found
at the entrance to the Grand Canal and might be expected to occur
in Card Sound near the outfall, it is not anticipated that these
species will significantly affect the overall productivity of the.
ecosystem,

The need for additional data to assess the potential impacts on
aquatic life that may result from pronounced and subtle changes in
operating conditions is well recognized by the Staff. In this
regard, a number of definitive studies are proposed as a require-
ment for licensing. These include: frequent sampling, identi-
fication and measurement of biomass over an extended period to

~determine impingement on intake screens; comparative surveys to

determine the potential depletion of the Bay due to entrainment of
plankton, larvae, eggs, and juveniles in the intake system; and
laboratory studies of the effects on representative biota of in-
creased temperature'and salinity, with emphasis on exposure, i.e.,
increased temperature and time.

Operational Aspects of the Cooling Channel System

Based on discussions in the Draft Statement, a number of agencies
have commented on the potential need to expand the size of the
system to meet 100 percent load factor operation under adverse
weather conditions. The Applicant has indicated[74] that by
restricting purge flow for periods of time, the system can be
operated as a closed cycle, allowing the salt concentration to
slowly build up and concurrently increasing the temperature to a
new equilibrium value. This would increase the back pressure on
the turbines and induce less efficient operation; however,
quantitatively, this decay in efficiency would not be great,
probably less than 2 percent from normal operations.
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This mode of operation does, however, raise a number of related
issues. It is most likely that the need to operate without purge
would be due to an extended heat wave concurrent with a period of
low precipitation. This means that, rather than 1970 conditions,
the 1968 or 1969 conditions averaging 2°F higher air temperature
would prevail, In addition to negliglble rainfall, water supplies
from Canals C-106 and C-107 could be considered as nil. Under
this postulated set of extremes, system evaporation rate could
reach about 240 acre-feet per day or 1.2 percent/day salinity
concentration factor, taking no credit for groundwater exchange in
the system. At the end of the ninth or tenth day of no-purge
operation, the concentration factor could reach 1.10 over the
initial condition, or an overall ratio of about 1.15 over Sound
intake conditions. Since during such a protracted series of
adverse weather days the Card Sound salinity also would be quite
high, ranging to 40 or 42 ppt, it is possible that the system
salinity might reach 48 ppt. At this point a number of
significant considerations need review:

. Operation without purge for extended periods of time would
saturate the groundwater to relatively high thermal and
salinity values, which could induce related effects on the
terrestrial and aquatic systems, particularly in years of high
stress when "mormal" freshwater supplies are severely ‘
depleted.

. An extended period of time would be required to flush the
accumulation of high salinity from the groundwater system;
and, in the concurrent absence of normal surface water supply
for the control of salinity spread using the interception
ditch system, -an area considerably greater than the 7000-acre
channel system would be involved. Estimates by the Applicant,
concurred in by the Staff, show that at the 600 cfs purge rate_
(equivalent to a 0.375 ft. addition of new water on a tidal
cycle), a 1.15 equilibrium salinity ratio would require from
several weeks to as long as 2 to 3 months to bring groundwater
salinities back to normal values. ’

. The existence of relatively high salinity concentrations tends
to increase the risk attendant to flows of high salinity water
to Biscayne Bay and Card Sound via the Oolite strata.

Extended periods of operation might result in pooling of high
salinity waters in low areas of these water bodies, although
this possibility is relatively unlikely.

- In summary, it appears that the 4000 acres will provide sufficient
latitude for operation at 100 percent load factor but that there
will be an associated incremental heat rate penalty, a risk of
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groundwater salinity increase, and (in the unusual coincidénce of
extended hot, dry spells) the added risk of disposing of a large
inventory of high salinity water--greater than 20,000 acre-feet--
in the event concentration factors begin to exceed values of 1.15
or higher.

E. Flood Control Canal Diversion and Connection to the Cooling

_sttem

A number of comments have arisen because of the announcement by
FPL that it intends to implement an agreement with the Central and
Southern Florida Flood Control District to route the discharge of
Canals C-106, C-107 (and possibly C-108) into the effluent cooling
system. This would provide an independent source of make-up water
which could be used to supplement the Card Sound source in order
to better control salinity. The total flow of these canals on an
annual or seasonal basis has not been determined to date, but such
an inventory is underway as part of the agreement between the
parties. FPL plans to use available fresh and brackish waters to
the extent that is appropriate in order to insure continuity of
the system during conditions when salinity control is critical.

In addition, such managed water supply is critical to the main-
tenance of the interceptor system which is being designed to limit
the flow of high-salinity water from the canal system to the
surrounding area.

In general the use of flood control canals to supply the cooling
channel system appears to have advantages in reducing salinity
rise to levels which would be easier to discharge to Card Sound
under the Court Decree. As indicated in other commentarv,
discharges with salinity increases of greater than 3 percent over
ambient will sink, rather than form a surface plume as reauired
by the Court Decree. A means to minimize the differential in
specific gravity in the purge water is advantageous from this and
a number of other standpoints. The Staff supports the concept of
water addition from the flood control canal system as a means of
accomplishing salinity control in the effluent system.

F., Solubility of Limestone in Heated Seawater

Some concern was expressed regarding the effects of seawater-
limestone contact on water quality. Normal surface water from the
sea is essentially saturated in calcium carbonate. The solubility
of calcium carbonate in seawater is predominantly influenced by
temperature, alkalinity, and pH. An increase in any one or com-
bination of these variables will generally decrease the solubility
of calcium carbonate. Heating seawater to approximately 20°F
above ambient temperature is not expected to alter alkalinity or
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pH significantly; therefore, only the effect of temperature on the
solubility of calcium carbonate need be considered. An increase
in the temperature of seawater is more likelv to cause deposition
of calcium carbonate rather than dissolution of this material from
limestone. Tt is doubtful that significant deposition of calcium
carbonate would occur in the higher temperature zZones of the
canals to cause undersaturation of calcium carbonate in the
seawater in the cooler zones.

Cooling Towers

Since the initiation of the Turkey Point Project, a number of
independent sources now indicate that natural-draft, saltwater
cooling towers could be technically feasible at the Turkey Point
site. A recent analysis by Jersey Central Power and Light
suggests that saltwater towers could be operated at coastal sites
without appreciably increasing the natural airborne salt concen-
trations and in keeping with the wind velocity requirements of the
Maximum Possible Hurricane. At this time however, sufficient data
to guarantee the operating characteristics of the towers and
ancillary equipment do not appear to exist to make a conclusive
statement as to their environmental acceptability.

It is reasonable to expect that power companies and the cooling
tower manufacturers have or will initiate efforts to demonstrate
the environmental acceptability of drift from saltwater natural
draft towers. At this time, however, it appears that a full-scale
feasibility demonstration is of the order of 2 to 3 years off. ! If
such a demonstration were successful in two vears, it is estimated
that the incorporation of a saltwater tower (or towers) at Turkey

.Point could be done on a back-fit basis within a four-vear period.

Tentatively for purposes of estimation, the Staff believes that
drifts of 0.00375% can be achieved in towers to be operating in
1976. The bare tower cost of such facilities would be expected to
be about 30% higher than the equivalent fresh water tower. This
percentage may be higher in the case of specific auxiliaries such
as pumps and piping. Because of the nature of the Turkey Point
plant layout, it is expected that natural-draft towers could be
applied with less than 1,500 MW vears of equivalent capac1ty
reduction durlng the construction period.

The operating and maintenance costs for cooling towers were
estimated in the Draft Statement to add $2.2 million annually, or,
if capitalized, $23 million. This is somewhat higher than the $18
million estimated by the applicant for power ($6 million) and
maintenance ($12 million). The capital cost estimate included $1
million for a recirculating water system. The estimate and
analytical method provide for depreciation over a 30-year period.
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Although the Staff estimates are felt to be typical of recent
experience, these are only approximations which are subject to
revision by local conditions and detailed engineering design. If
the useful life of the towers is only 15 years rather than 30
years, the present worth of capital costs would be.increased by $6
million. '

Radioactivity and Radiation Emissions and Dose Assessments

These portions of this Final Statement have been revised
extensively from the previous Draft Statement, reflecting more
detailed evaluations of possible releases from the Plant and the
ensuing radiation doses. Although the revisions are felt to
result from more realistic assessments, the findings remain
essentially unchanged that radiation doses from Plant operations
will constitute a negligible impact and that only a very low
probability risk of accidental exposure to radiation will be
created.

The anticipated release of radioactive materials from steam
generator blowdown is based on a system leakage of 20 gpd and a 10
gpm blowdown rate. Based on operating experience, the AEC Staff
believes the values are realistic and would not lead to releases .

~in excess of 10 CFR 20 limits. In addition, there are methods

available to the Applicant to reduce this source, including a
reduction in blowdown rate, isolating the leaking generator, or
shutting the reactor down to repdir the leak.

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. The evaluation of the
accident doses assumes  that the Applicant's environmental
monitoring program and appropriate additional monitoring (which
could be initiated subsequent to an incident detected by in-plant
monitoring) would detect the presence of radioactivity in the
environment in a timely manner such that remedial action could be
taken if necessary to limit exposure from other potential pathways
to man. The small quantities of dispersed radioactive material
which might enter the food chain would not be significant in terms
of endangering aquatic life.

The Applicant has indicated that releases from the Plant of
gaseous radioactive wastes will be managed so that they occur only
during favorable atmospheric dispersion conditions. Therefore,
the use of an annual average atmospheric dispersion factor (X/Q)
in the calculation of expected radiation doses was conservative,
and the actual doses and dose rates are expected to be less than
those listed in this Final Statement.
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Recovery from Storm Damage

A question was raised as to the effects that might occur to. the
Plant and/or the cooling system from natural phenomena such as
hurricanes or severe tropical storms and the amount of time that
would be required for repairs. The Turkey Point Units 3 and 4
have been designed to withstand a variety of environmental
conditions, including earthquakes, winds associated with
hurricanes and tornadoes, and hurricane-induced flooding. The
magnitude or intensity postulated for each of these conditions is
as severe as is even remotely conceivable for this region. There
is no significant probability that the Plant will be seriously
damaged by natural phenomena.

This issue is less clear with respect to the cooling system. FPL
is required by the court decree to develop and submit to the
Environmental Protection Agency before October 1973 a contingency
plan for rapid restoration of the cooling facilities in the event
of system damage due to storms, hurricanes, and similar extra-
ordinary acts of nature. FPL has not yet provided information on
such a contingency plan to the AEC. This matter needs further
resolution before a final assessment can be made on the adequacy
of the cooling system with respect to its ability to withstand or
recover from storm damage.

Location of Principal Changes in this. Statement in Response

to Comments

Sections Where Topics

Topics Commented Upon Are Addressed
Fuel loading schedules Foreword, I
System reserve capaéity IX.A

Changes in site acreage and

boundaries I1I.B
Interaction with historic sites I1.D
Plant and animal species II.F.1, Appendix B

Contributions of nutrients from
mangrove. communities _ I1.F.2.a
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Sections Where Topics

Topics Commented Upon

‘Are Addressed

Commercial landings of fish and
shellfish in Dade County in 1970

Opening of the Card Sound Canal
Radioactive Wastes
Non-radioactive gaseous wastes

Turbidity control &uring Card
Sound Canal opening

Interference from transmission lines

Addition of drainage canal effluent
to the channel system

Re-establishment of vegetation on
spoil banks

‘Use of the channel cooling system
. by waterfowl

Effects of temperature, salinity and
entrainment on planktonic organisms

Changes in dissolved oxygen in the
canal cooling system

Radioactive exposure of aquatic
organisms and bioaccumulation
factors

Radiation doses to humans

Direct radiation from the plant

Environment Monitoring

I1.F.2.c
IT1.D.1
I11.D.2

ITI.D.4

Iv.C

V.C.1
v.C.1
V.C.2.b
V.C.2.c
V.C.Z.d
V.D

v.D.3

V.D.6
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"APPENDIX A

Scientific Names of Flora .and Fauna Afound'Turkey'Point, Florida

Mammals

Common Name

Opossum
Short-tailed shrew
Least sﬁrew

Eastern mole

Marsh rabbit
Eastern cottontail
Gray squirrel

Fox sQuirrel

Rice rat

Eastern harvest mouse
Cotton mouse
Florida mouse

Cotton rat
Round-tailed muskrat
Black rat

Norway rat

House mouse

‘Seientific Name

Didelphis marsupialis

Blarina brevicauda

Cryptotis parva

Scalopus aquaticus

Sylvalagus palustris

Sylvalagus floridanus

‘Sciurus carolenensis

Sciurus niger

Orvzomys palustris

Reithrodontomys humulis

Peromyscus gossypinus

Peromyscus floridanus

Sigmodon hispidus

Neofiber alleni

Rattus rattus

Rattus norvegicus

Mus musculus




Red wolf

G;ay fox

Black bear
Raccoon
Long-tailed weasel
Mink

Spétted skunk
Striped skunk
Otter

Florida puma
Bobcat

Manatee
White-tailed deer

Atlantic bottle-nosed dolphin

Birds

Canis niger

Urocyon cinereocargenteus

Ursus americanus

Procyon lotor

Mustela frenata

Mustela vison

Spilogale putorius

Mephitis mephitis

Lutra canadensis

Felis concolor corvi

Lynx rufus

‘'Trichechus manatus

Odocoileus virginiana

Tursiops truncatus

Bird species are identified in the text by thelr common names. Use
of common names accepted by the American Ornithological Union is

preferable to use of scientific names.

Reptiles

Common Name
Eastern diamond back rattlesnake
Copperhead

Coral snake

Scientific Name

Crotalus adamanteus

"‘Agkis trodon mokasen

Micrurus (Elaps) eurvyxanthus




Flowering Plants

Common Name Scientific Name

Red mangrove Rhizophora mangle
Black mangrove , Aricennia tomentosa
White mangrove Laguncularia sp.
Buttonwood Conocarpus sp.

Black rush Juncus roemerianus
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TERRESTRIAL ECOLOGY OF TURKEY POINT

INTRODUCTION
An investigation of the tekrestfia1 ecology at Florida Power
and Light's Turkey Point site has recently been performed by Environmental
Engineering, Inc. The purpose of the investigation was two-fold.
1) Identify the existing-ecosystem, and
2) Determine the effects of canal construction
on the existing system including a determination
of what plants and animals will inhabit the spoil "
banks created by the dredging.
Two sampling trips were made to the sife; one in February, 1972,
and one in May, 1972. Altogether some 40 locations were sampled and

observations made of flora and fauna in the proposed canal area and

adjoining areas.

GENERAL
The area is Tow lying land covered in large part by man-

groves 'in the coastal areas and sawgrass in the higheriregions to the
north andeesf. The mangroves, mostly red, are quite large (20 - 30
feet) along the shore and smaller (2 - 4 feet) elsewhere. The land
is dotied‘with mangrove “"islands," that is, clumps of large mangroves
in the midst of smaller ones. |

| Salinities range from saTine on the coast and in tidal creeks

to hypersaline just east of Card Sound Canal, brackish west of the

canal, and fresh further west. The biota varies from area to area




-accordingly. For purposes of comparison, the site has been separated
into three main areas as follows (see Figure 1):

~I. Coastal - land east of Card Sound Canal and
along the coast to the south;

II. Canal - the area in which canals are presently
being constructed; and

IIT. Inland - areas west of the canal area, and
other "inland" holdings of Florida Power and
Light in the vicinity of Turkey Point..
EXISTING ECOSYSTEMS (See Tables)

Area I (The Coastal Area East and South of Card Sound.Canal).

This aréa is composeq,of two main ecotypes; the coastlane mangroves and
the inland dwarf mangroves. The coastline mangroves are, for the most
part, tall (20 - 30 feet) mangroves, the majority of which are reds.
Black and white mangroves are scattered, and only a few species of ground
succulents grow in open patches.

Theldwarf mahgrove area consists almost entirely of small (2 -
4 feet) sparse red mangroves. There are three species of succd]ents,
two grasses, and one species of rush growing on the somewhat higher ground
in the area. These also are sparse and small. There are two ecological
subsystems in Area I which are different'than the dwarf mangrove system.
These are tidal creeks and small mangrove "islands." The tidal creeks
are:lined with medium sized (less than 10 feet) red mangroves. The
"islands" support mainly black and white mangroves and buttonwood. The
ground level appears to be slightly higher in the "islands" than in the

surrounding dwarf mangroves.
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The fauna'of.Area I is quite sparse and undivérsified. A
feW'orthopferans were found in the canopy of the mangroves. The re-
mainder of fauna present consisted of three species of snails, a few
crabs, fish, and an occasional bird. Only one repti]g (Key West anole)
and no mammals were found. |

Area II (The Canal Area). This area is somewhat higher than

Area T and is not subject to tidal flooding. Dwarf red mangroves
dominate the area, but small b1aék and white mangroves and buttonwoods
are very common. The ground cover is much more’densé, and some}fresh-
water plants, notably sawgrass and cattail, become very common téward
the western and southern sides. !The mangrove "islands" a]so become
more common, and freshwater trees and shrubs, such as cabbage palms and
Austraf]ian pines, were frequently found in these "islands," especia]]y
toward the southern end. |

This area.is roughly similar to Area I, except that many more
birds, and one diamondback ratt}esnake were found. Several species of
frogs and tadpoles were also fbund. The presence of the rattlesnake
indicates the probabTe presence of small mammals, such as rabbits, rats,
and mice, as they constitute more than 90 percent of its diet. Several
wood ibis' were seen in this area before the canal constfuction was
started, but have not been seen since in this area and are not Tikely to
be, as they are shallow-water waders, and the canals will be too deep

for feeding.
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Area II1 (West of the Canal Area). Area III is the highest
-of the three areas and freshwater and terrestrfa] plants dominate. The
most common large tree is the Austrailian pine, although scattered man-
groves are occasiona]?y found. Small patches of dwarf red mangroves
are also found in this afea, The Tow ground cover apbrbaches 100 per-
éent and is composed almost entireiy of freshwatervgrasses and sedges.
| ‘Area 111 is the richest in faunal biomass, not only in-numbers
but also in species. This‘is_dué to the presence of both brackish and

freshwater with associated plant species.

IMPACT .OF COOLING CANALS |
The majority of canals to be constructed will be quite_Sha]Tow,
thatvis,'only the surface muck will be removed down to the top layer of
rock. The spoil material is a sodic mixture of saﬁd and clay with a
1érge amount of organic matter'ih the form of roots and detritus con-
“tained in it. | ;
Two spoil banks made_of'similar material from previous dredging
‘near Grand Canal were observed and a 50l sample was analyzed for chloride
content. It is assumed that these spoil banks are about 10 or-more years
‘o]d.and that deve]opmeht.of vegetation is esséntié]]y comp]ete.at présent.
-_The soil is firm, and has a.packed, impermeable appearance in
most places, but is quite easy to dig. The soil ch]oride\teét revealed

a chloride concentration of 5,000 ppm/unit dry weight, which is somewhat
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higher than a samp1e of soil taken from under water in Area I. It
was expected that this value wou]d'bé Tow due to the leaching action
of rainfall, but instead it appears that some mechanismlis maintain-
ing the High salt content. This could possibiy be the porosity of
the soil causing it to behave somewhat 1ike a'wick, such that the
- saline canal water is‘absorbed up into the soil. The water then
evaporates 1eaving‘the salt, causing an increased salt concentration
in the soil. This may explain the large numbers of dead Salt Myrtle
found on the ‘banks - the soil salinity had increased to beyond their
 tolerance level. - |
vegetatidn. In general, vegetation is sparse on these banks
and is comprised‘ma1n1y of halophytic forms. Below is a 1ist of flora
observed: .

Salt Myrtle

Dog Fennel

Australian Pine

Red Mangrove

- White Mangrove

Black Mangrove

Buttonwood

Sea Grape -

Coconut Palm

Saltwort

Glasswort
Most of the vegetation present is along the edges of the bank with very
little in the center portion. As previously stated, it ppears that at

one time there was a fairiyvﬂarge stand of Salt Myrtle, but most of
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'theée are now dead. There are some tall Australian pines which_appear
healthy, however, the smaller ones'seem to be experiencing somé stress.
The exact cause of the stress is not_known at preéent. |

| Animals. The animals, other than birds, found on the spoil
-areas, were limited to é large number of land crabs, fidd]er crabs, and
carpenter ants. This Tow diversity is probably brought about by the
sparce'végetation on the banks. h |

With the completion qf'the canals in Area II, the etologica]
substrate will be a]tefed from a more or less Tow, flat area to one
»vwith wide, sha]]bw.canals a]tefnafing with narrow, high strips of soil
composed of clay and organic (mainly mangroye roots and detritus)
materfa]. ‘

It is expected that the Canais will support plant and animal
life'simi1ar to that found in Card Sound. A partial effect of the
change Wi11‘be to e11min§te the wading herons,)egrets, and ibis' from
the cana1.érea; however, there shbu]d be a corrésponding increase in
gulis, tefns, and red-breasted mergansers. The diversity of fish should
also be increased. |

;Vertébrateé likely to increase in the canal area will Ee black~
birds, warb]ers, sparrows, woodpeckers, rats, mice, raccoons, mangrove
~water snakes, and_Key.uest.Ano1es. Land and Fiddler ;rabs, locusts, and

carpenter ants should also increase.
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It seems quite 1ikely that the vegetation will develop on
the spoil baﬁks comparably with that on'the older banks studied. Further _
study may reveal a means of increasing the vegetative productivity and
thus' the faunal productivity on the bahks. Both salt and freshwater flows
accross the area have beeh stopped by previoﬁs construction'of Levee 31
and the Card Sound Canal. No change is, therefore, expected to occur in
Areas I and III as the result of thé dredging, as the cooling system will

not recharge“from or distharge into either of these areas.

SUMMARY
| | 1) A1l three areas studied.are Tow, flat land largely covered
-with water which varies from hypersaline to fresh. Both vegetation and
~animals are moderafe]y‘sparse in the saltwater and brackish water areas
‘and more plentiful in thefreshwater areas. » o |
2) The_construction of the canal system will alter the canal
area from a}sha11ow brackish water system to a somewhat deeper sea water
sysfem and a semiterrestrial system. This change will be accompanied by
the loss ofvmany of the life forms presently in the canal area (except
birds) and the introductfdhrand'deye1opment'of more marine forms. _
| It is-ﬁh1ike1y that either of the other two areas studied will
bé affected.by the constrgctioh of the canal system.
3) The older spoil banks observed showed many stressedtih-
dividuals and overa11 spafse vegetation. The exact cause of this con-

dition is not known.
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4) The growth of vegetation on spoil banks in the céna] area
will most probably progress similar to the older spoil banks..that is,
with a moderately diverse but sparsevvegetation.v It is possible that
desirable ha\ophytes c6u1d be introduced to the spoil areas._resulting
in a gréater productivity. It is also possible that some means might
be devised to fncrease lgaching of salts out of }he spoil by rainwater.
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Table 1
Present now
Plants in Area:
1 1 I
_Caulerpa sp. X
Halimeda sp. X
Batophora sp. X
Acetabularia crenulata X
Agal Mats (Unid. sp.) X X
Juncus sp. Rush X X
Distichilis spicata Salt Grass X X
Typha angustifolia Narrow-leaved Cattail X X
Cladium jamaicense N ‘Sawgrass ' X X
' ' Unidentified Sedge X X
Batis maritima . . Saltwort X X
Salicornia perennis Glasswort Halophytic X X
~ Unid. Succulent X X
Baccharis angustifolia False Willow - X X
Baccharis halimifolia Salt Myrtle X X
Rhizophora mangle Red Mangrove X X X
Avicennia germinans Black Mangrove X X X
Laguncularia racemosa White Mangrove X X X
Conocarpus erectus Buttonwood X X X
Casuarina equisetifolia Austrailian Pine X X
Sabal palmetto : Cabbage Palm X X
Cocos nucifera Coconut Palm A

Unidentified Grasses X X X




Invertebrates

Crassostrea virginicus

Littorina irrorata

Cassiopea sp.

Penaeus duorarum

Callinectes sapidus

Sesarma reticulatum

Cardiosoma

Uca pugnax

Various Orthopterans
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Table 2

Oyster

Periwinkle

Whelk

‘Rice Snail (?)
TowerbRiver Sndil (?)-'
Upside-down Jelly fish-
Pink Shrimp

Blue Crab

Wharf Crab

Land Crab
Fiddler Crab

(Grasshoppers, crickets)

S D D, DC D S D B . > |+
>

Present now

in Area:

—

I

- |

>
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Table 3
Vertebrates
- Present now
Fish in Area:

AR ¢ I § 4

Cyprinodon‘variegatus Sheepshead Killifish X X X
Cambusia affinis Mosquitofish X X X
Sphaeroides nephelus Spotted Puffer X
Eucinostomus argenteus  Mojarra | X
Poecilia latipinna Sailfin Molly X X
Adinia xenica Diamond Killifish X
Fundulus confluentes ‘Spotfin Killifish X X
Strongylura sp. Needlefish | X
Sphyraena picndilla Barracuda ' X

Mugil cephalus Mullet X
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‘Table 4
Present now
Amphibians - | in Area:
1 1
Rana sphenocephala - Southern Leopard Frog X
Rana catesbeiana Bullfrog X
Hyla cinerea " Green Treefrog X
Hyla squirella Squirrel Treefrog X
. Hyla ocularis _ Little Grass Frog X
Acris gryllus dorsalis - F]oridé'Cricket Frog X
Pseudacris nigrita verrucosa Florida Chorus Frog X
Bufo terrestris ‘Southern Toad X




Reptiles

Crotalns adamanteus

Matrix sipedon compressicauda
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Table 5

tastern.Diamondback -

Mangraove Water Snake

Coluber constrictor

Anolis sagrei stejnegeri

Anolis carolinensis

Blue Racer
Key West Anole

Carolina Anole

Present now
in Area:
) G 4
X
X
X
X X
X

III

X




Birds

Frigatebird
“American Egret

Snowy Egret

Cattle Egret

Great Blue Heron
Little Blue Heron
Louisiana Heron

Green Heron

White Ibis '
* Wood Ibis (Wood Stork)
Bald Eagle

Turkey Vulture

Black Vulture
Red-Shouldered Hawk
Sparrow Hawk
Sharp-shinned Hawk
Fish Crow
Teal (Unid)
Red-breasted Merganser
Wilson's Snipe '
Killdeere

Spotted Sandpiper
Herring Gull
Laughing Gull

Common Tern

Rusty Blackbird
Redwing Blackbird
Cardinal

Mockingbird

King Fisher

Catbird

Boat-tailed Grackle
Flicker
Yellow-bellied Sapsucker
Red-bellied Sapsucker
Pileated Woodpecker
Warblers & Sparrows
Great Crested Flycatcher
Robin
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Table 6

|

x x

Present now
in Area:

II

> X

MM XX M X KHX XXX NXXXNXNX

3¢ X D N N K X XN XK KK XXX

—
-
—t

XM X X XX X

b M X XXX X XXX XXX

MM X XXM XXX XXX XXX
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Table 7

, Now'present
Mammals ~in Area:
A S 111

Oryzomys palustris Rice Rat X X
Sigmodon hispidus Cotton Rat X
Peromyscus gossypinus Cotton Mouse X
Sylvilagus palustris Marsh Rabbit : X X
Sylvilagus Floridanus Cottontail X X
Didelphis marsupialis Opossum X
Procyon lotor Raccoon X X X

Odocoileus virginicus Whitetail Deer X X




IN THE UNITED STATES DISTRICT COURT
FOR THE SOUTHERN DISTRICT OF FLORLDA

APPENDIX C Civil Action No. 70-328-CA

UNITED STATES OF AMERICA,

Plaintiff, H R
v. | o PINAL JUDGMENT -
FLORIDA POWER AND LICHT COMPANY, : - S '

Defendant, : {_ﬂ

WHEREAS the plaintiff, the United States of Amefics, hasa
filed a complaint and an amended complaint in the above-captioned matter,
and the defendant, the Florida Pover and'Light Company, ha&s appeared
and denied the allegations of the complaint, and has filed affirma-
tive defenses_ané a counterclaim and the.plaihtiff and the defendant,
by their respective attorneys, have each consented to the making and
entry of this Final Judgment without further pleading or trial or
adjudication of or finéing on &ny issues of fact or law raited by

the complaint,

NOW, THEREFORE, without trial ot adjudication of any issue
of fact or law herein, and without this F}na1 Judgment constituting
evidence or an admission by &ny party with respect té any such issue
in the pending action or in any other proceeding, and, upon consent

of theparties as aforesaid, it 1s hereby

ORDERED, ADIUDGED, AND DECREED as £ollpove:
| 1
This Court has jurisdiction of the subject matter of this
action and of the parties thereto.
11
For the purposes of this Final Judgment:
(2) 'Florida Power and Light" shall mean the defendant

Florfida Power and Light Company, a Florida corporation,
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(b) '"Generating facilities' shall wean Florida
Powef and Light's fossil fueled electric generating units 1
and 2, and nuclear powered electrié generating units 3 and 4,
all of which are located (or are under,construction) at
Turkey Point near Homestead, Florida.

$(c) "Intake structures" shali mean all natural br
artificial channels, structures, or devices through which
Florida Power and Light draws or is able to draw water from
- Biscayne Bay or Card Sound for use in cooling its generating
facilities.

(d) ‘''Cooling system'" shall mean any and all water-
ways, lakes, ponds, canals, dikes, levees, dams, barriers,
or other structures, devices,vor ap@urtenant facilities
which under the provisions of ﬁhis Judgment shall be con-
structed and employed to reduce the temperature of water
discharged from'Floridé Power andeight's_generating faciiities.

(e) "Discharge cénals" shall mean all natural or
artificial conduits through which water from Florida Power and
Light's generating facilities is discharged to Biscayne Bay
or Card Sound.

(f) "A regional emergency" shall mean one of the
following occurrences within the State of Florida: (1) a |
catastrophic natural disaster including hurricanes, floods,
and tidal waves; or (2) other emergencies declared-by state,
county, municipal, or federal authorities during which an
uninterrupted supply of electric power is vital to public
health and safety.

(8) '"National power emergency" shall mean any

event causing authorized federal officials to require or
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request that Florida Powef and Light supply electricity to
points within or without the State of Florida.
| ’ (h) '"Reactor emergeﬁcy" shall mean an unanticipated\
equiﬁment malfunction necessitating prompt remedial action
to avoid endangering the public health or welfare.

¢ (1) Abbreviations are‘as follows: (1) cfs = cubic
feet per second; (2) °F = degrées farenheit; (3) fps = feet
per second. ‘

3 Temperatﬁre, salinity, flow rate, and velocity
.measurements provided herein shall be instantaneous measurements
and shall not be average figures. o

(k) "Salinity" shall mean the total mass of dissolved
solids in a one liter sample of water, referred to the temper-
ature of the receiving water.

III

The provisions of this Final Judgment shall be
binding upon Florida Power and Light, its directors, officers,
agents, servants, employees, successors and assigns, and all
persons, firms, and corpofations acting wunder, through, or
for it, and all persons, firms, and corporations in active
concert or privity with it, providing they have actual notice of
the Final Judgment by personal service or otherwise.

IV

Subject fo the provisions of Paragraph VI, and
commencing four years after the receipt by Florida Power
and Light of all necessary construction permits, and upon
receipt of the cooling system operating permits, but in no
event later than five years from the date of the entry of this
Final Judgment, FloridaﬂPower and Light shall not dischafge
into Biscayne Bay or(éard Sound any water used for cooling

its condensors at its generating facilities at Turkey Point,
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except in accordance with the provisions of Paragraph V of this
Final Judgment, With respect to those same generating facilities,

immediately subsequent to the entry of this Final Judgment, Florida

Power and Light:

1. Shall, upon securing :hotnccoloary State and PFederal
permits, cémple:a the construction of the Card Sound Canal within
four years;

| 2. Shall continue to prosecute its application to the
Corps of Engineers for a dredging permit for the Card Sound Canal,

- and immediately upon entry of this Final Judgment, the Corps of
Eagineers will coumence to process Florida Power and Light's applica-
tion for a permit pursuant to the re;ulaeiona of the Corps of j
Engineers; .

3. 8hall not, prior :5 the completion of the Clrd Sound
Canal, discharge water into Biscayne Bay at a rate in excess of 3000
cfs;

4. After completion of the Card Sound Canal and until October
1, 1973, shall not discharge water at an average 24 hour rate in
excess of 2750 cfs into Card Sound and 1300 cfs into Biscayne Bay;
thereafter Florida Power and Light shall not discharge water at an
average 24 hour rate in excess of 2156 cfs into Card Sound and 2100
.cfs into Biscayne Bay;

3. Shall not at any time discharge water into Biscayne Bay
or Card Sound at a temperature in excess of 95°F;

6. Shall construct and maintain the outlet into Card Sound
so that:

A, No discharge will be allowed to flow over the
shallow substrate which 1s exposed at low tide (retaining structures
or berms extending to the 8 foot bl:ﬁynt:rié contour of Card Sound

BRy de necepsary to accomplish this purpose and are acceptabdle);
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B. The discharge will be directed upward so
that a warm water plume will form on top of the water; and.
C. The rate of discharge will be controlled
so that water will not enter Card Sound at a velocity greater
than 1.5 fps;

7. Shall construct no later than July 1. 1972, and
thereafter maintain, a ground water mdnitoring system southward
and eastward of the cooling system for the purpose of evaluating
the efféct df the seepage from the cooling system upon the under-
lying aquifer. The monitoring system shall conmsist of a series
of observation wells, the number and 1oéati§n of which shall be
mﬁtﬁally agreed upon between Florida Power and Light Company and
the Envirommental Protection Agency, but which will not exceed 23
wells drilled to a deﬁth of not more than 70 feet., From July 1,
1972 to July 1, 1976, transmissivity will be evaluated in each
well every three months, while temperature, concentration of
biocides, and salinity will be measured in eacﬁ well each month,
Monitored data will be submitted to the Environmental Protection
Agency within ten-days following collection. Monitoring frequency
requirements to be maintained after July 1, 1976, will be de-
‘termined by the Environmental Protection Agency based on evaluation
of the data in consultation with the United States Geological
Survey. 1If in the judgment of the Environmental Protectibn Agency
the monitored data reveals that substantial environmental harm
is occurrihg, Florida Power and Light shall take such necessary
remedial action_as the Environmental Protection Agenév may direct;

8. Shall install and maintain such protective devices
at the intake structure and discharge canal as may be required
by the Florida Department of Natural Resources in accordance

with a reasonable construction schedule;
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9. Shall not introduce biocides into the waters used to
cool the condensors at its generating facility except in compliance
' withvthe specifications sét out in Chapters 17-3 and 17Q4 Florida

Administfative Code and the apﬁlicable laws and regulations of the
State of Florida;

10. Shall, consistent with good system maintenance and
operating ptactices providing for necessary area protection, operating
reserves, and over-all system reliability, provide power to the areas |
it serves in the State of florida by drawing upon all sources of power
available to it in such combinétions as to minimize the discharges of
heated water from the Turkey Pqiﬁt plant; »

~11. Shall immediately arrange with appropriate officiéls of the

United States, thé State of‘Florida, and other appropriate jurisdictions,
vto commence joint studies of: (a) the availability of groundwater

frém at least the‘depth of the'floridan aquifer (this joint study shall
be completed within two yea:s-after the entry of this Final Judgment);
_(b) alternate sources of cooling water, particularly from nearby

canals such as the Florida City Canal, the Mowry Canal, and the North
Canal; (c) mechanical cooling devices sﬁch as powered sP;ay modules

and other reasonable concepts for reducing adverse enviroﬁmental

effects attributable to the cooling system specified in this Final
7 Judgment; and (d) procedures for restoration of areas affected by
discharges from the Turkey Point generating fa;ilities. Florida Power
and Light's financial contribution to these studies shall be limited

to $500,000., The studies specified in (a), (b) and (c) above shall

be directed toward the determination of the'feasibility, practicability,
and acceptability of utilization of such alternate sources of

water as a substituﬁe or ‘supplement for withdrawals of make-up

vater from Card Sound for the cooling system described in Paragraph

V below;
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12, Shall utilizé those waters which, as a result of the
studies referred to in subpa;agraph»ll above, the Administrator of
" the Environmental Protection Agency may identify as being available
to provide make-up water for Florida Pcﬁer and Light's cooling
system, to the extent that this can be done feasibly and practicably
and at a cost which is not disproportionate~to the degfee of
envirormental protection to be achieved and to the extent that
the same can be done Qichout violating any lawful local, state,.
~or fedefal rule, regulation, statute, ordinance, or order. The
Administrator shall not identify.groundwater as available for use
without the written cbn;urrence of the State of Florida or local
agencies with jurisdiction recognized by federal or state law. florida
Power and Light shall alter its Card Sound discharge and withdrawal
flow regimen based on fhe less saline water imputs, as directed by
the Adminiétrator, so as to aéhieve the least amount of environmental
damage; but at no power productioﬁ penglty;

13, Immediately proceed to acquire land for the construction,

operation, and maintenance of a cooling system to reduce the temperature

of the water discharged from the Turkey Point generatihg facilities
con;istent with the standards for operation required by this Final
Judgment, and further éhall commence to construct, immediately upon
receipt of all necessary construction pefmits, the structures necessary
to comply with Paragraph V of this Final Judgment, and shall submit
quarterly‘progress reports concerning the construction of such cooling
system in the four yeurs following receipt of the nécessury permits
and, no later than April 1 of the fourth year after the dafe of the
entry of this Final Judgment, a report specifying the results of

trial operation and testing of fhevfinal cooling system; and
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14. Shall install and operate monitoring devices at
the outlet to Card Sound and at other loéations, all of the
foregoing to be specified by the Envirommental Protection
Agency, to measure temperature, salinity, flow rate, and velocity.

v

Except as otherwise provided by Paragraph IV of this
Final Judgment, all water used by Florida Power and Light to cool
its condensors at its generating facilities at Turkey Point shall
be discharged into a cooling system, and no water shall be dis-
charged from this cooling system into Biscayne Bay, or Card
Sound, or any other navigable water of the United States or
tributary thereof unless required to prevent the excessive con-
centration of salt in the waters of the cooling system, in which
case discharges shall be made only into Card Sound and only under
the following conditions:

1. Discharges to and withdrawals from Card Sound
shall be made only through the Card Sound Canal;

2. The temperature of the water which is discharged as
measured at the control structure (to -be construéted at a poiﬁt'
approximately one mile north of the éutlet of Card Sound Canal)
shall not exceed 90° F;

3. Subject to subparagraph 2 of Paragraph V, the
temperature of the water which is discharged, 55 measured at the
control structure, shall not be more than 4° F above the ambient
temperature of the waters of Card Sound as measured at a
station or stations to be designated‘by the Environmental
Protection Agency;

4. Variations in the temperature of the water which is
discharged shall not exceed 2° F per hour during times whenvﬁhe
temperature is rising, or 1.00 F per hour during times when the
temperature is falling;

5. The salinity of the water thch is discharged, as
measured at the outlet to Card Sound, may not be greater than

1.10 times the salinity of the water of Card Sound and may not

exceed 44 parts per thousand;
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6. The flow as measured at the control structure
shall not exceed 1200 cfs;

7. Discharges and withdrawals shall be limited to a
tidal regimen (which approximates a six hour period), except in
the event that salinity in the cooling system approaches 1.10
times the salinity of the water of Card Sound, or 44 parts per
thousand, whichever is more limiting and an additional time
periéd for discharge is required to avoid exceeding those limits;

é. All man-made canais connecting the intake structures
and the cooling system with Biscayne Bay shall .be closed;

9. Final operating requirements shall include the
interim operating requirements contained in subparagraphs 6, 7,
8, 9, 12 and 14, of Paragraph IV; and

10. Florida Power and Light shall deﬁelop and submit to
the Envirommental Protection Agency within two years from entry
of this Final Judgment, a contingency plan for rapid restoratioﬁ
of the cooling facilities in the event of system damage due to
storms, hurricanes, and similar extradrdinary acts of nature,

VI

During a national power emergency, regional emergency,
reactor emergéncy, or at any time when the health, safety, or
welfare of the public may be endangered by the inmability of
Florida Power and Light to supply electricity from any other

-sources available to it, .the operating limits provided in this
Final Judgment shall be inapplicable. However, during such
emergencies, the defendant shall not exceed the operating limits
excepl as is necessiiuied by ihe emergency. Provided Filourida
Power and Light shall have made timely and proper application
for all necessary licenses, permits, consents, aﬁprovals, and
certifications required by law for constructinn or operation -of
the cooling system and discharge canal required to meet the
standards provided for herein and shall have duly prosecuted
such applications, this Court may extend the time within which

Florida Power and Light is required to do any act herein by the
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length of any delay in completion of construction or operation
of the cooling system which is shown to have been the exclusive
result of physical impossibility, force majeure, or legal
prohibition. _
VII ! ,

In the event Florida Power andkLight sball be in
substantial violation of the express operating provisions of
the cooling system herein, the United States shall give
Florida Power and Light written notice describing said
violations by certified mail to Florida Poﬁgr and Light,
4200 West Flagier Street,IMiami, Florida 33134, and if at the
expiration of 3 days after the giving of said notice, said
violation upon which said notice was based shall continue
to exist, the United States may apply to this Court for an
order requiring Florida Power and Light to perform such obli-
gations and comply with such limitations as are expressly
required herein and shall accompany such applicatibn Qith a
showing of said violation notice, and noncompliance. The relief
which may be granted upbh a showing of moncompliance with
the operating limitations contained herein shall include
but not be limited to an order requiring Florida Power and Light
59 limit operation of its generating facilities to the extent

necessary to achieve compliance with this Final Judgment ,

VIII

This Final Judgment is not and shall not be inter-
preted to be a permit under 33 U.S.C. §§403, or 407 nor shail
it in any way affect Florida Power and Light's obligation, if
any, to secure a license or permit from the Corps of Engineers or
the Atomic Energy Commission‘pursuantAto 33 U.S.C, §§403,0r 407,
33 U.5.C, §§1151 et seq., 42 U.S.C. §2134, and 42 U.S.C. §4321,
nor shall it be interpreted to affect or waive any of ﬁhe con-
ditions or requirements which may be validly imposed by the
Corps of Engineers or the Atomic Energ& Commission as

conditions for the issuance of such a permit, The Department
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of the Interior and the Envirommental Protection Agency have_reviewed
and participated in technical studies which have been used to establish
the standards for operation.of the generating facilities and the
cooling system hereinabove sét,forth; and the Department ;f the
Interior and the Environmental Protection Agency shall recommend

to the cbrps of Engineers and the Atomic Energy Commission that

the necessary permits and/or licenses be issued for the construction
and operation of generating facilities, a cooling system, discharge
canals, and any structures or work in mnavigable waters of the |
United States or for discharges into such waters or tributaries
thereof, consistent witﬁpthe atandafds for operation set forth in
this Final Judgment aéd with the standards of‘the Atomic.Energy
Commission. Also, this Fiﬁal Judgment does not operate to excuse
Florida Power and Light from compliance, as required by law, with

any Federal or State water quaiity requirements now or hereafter

applicable to 1it.
IX

For the purpose of insuring compliance with this Final
Judgment, duly authorized representatives of the Department of Justice,
the Environmental Protection Agency, the Department of the Interior,
the Atomic Energy Commission, and the Corps of Engineers‘shall be
permitted access, at reasonable times, to Florida Power and Light's
facilities at Turkey Point for the purpose of: (1) inspecting the
cooling facilities, intake structure, discharge canal(s), and monitoring
devices; (2) collecting water samples therefrom; (3) conducfing testing
procedures which are not unduly disruptive of the operation of such
facilities; (4) obtaining from Florida Power and Light records of
operations and other corporate records, data pertaining to the

construction, operation and maintenance of its cool ing system,'iﬁtake
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facilities and discharge canals and information concerning the distribution
of electric power within fhe,Stlte of Florida. Information concerning the
{mpact of the cooling system on the environment may be ffeely disclosed.
Other information obtained under the provisions of this Paragraph will
be divulged by the representatives designated thereunder to eny person
other than & ;uly authorized representative of the Department of Justice, )
Environmental Protection Agency, Department of the Interior, Atomic
Energy Commission, or Corps of Engineers only as is provided by federal
law or in the course of legal proceedingg to which the United States is
a party for the purpose of securing compliance with this Final Judgment,
X
| Florida Power and Lighﬁ lérees that it 'will dismiss its counter-
claim in this action against the plaintiff, United States of America.
X1
Jurisdiction is retained for the purpose of enabling either
party to this Final Judgment to apply to this Court at any time for such
further orders and directions as may be necessary or appropriate for the
construction or carrying out of this Final Judgment, or the modification
* or termination of any of the provisions thereof or for the enforcement
or compliance :herewi;h. In addition copies.of all reports, plans and
studies required to be prepared by the terms of this Final Judgment
shall be promptly filed with this Court. If Florida Power and(Light
utilizes the provisions of the first sentence of Paragraph VI, then it
shall immediately report to this Court and to the Administrator of the
Environmental Protection Agency the fact of the emergency and the reasons -
for utilization of such.prnv{ninnn_

Dated: Miami, Florida
September /0%, 1971

o ¢ % e QA_} d.o Obq 4‘m~L
TT———e United States Dfstrict Judge
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We hereby consent to the entry of the foregoing Final

Judgment without further notice.
THE UNITED STATES OF AMERICA, Plaintiff

BY:

S’ff_ﬁs #;,E ﬁ: e
Assistant Attorney Geferal

Department of Justice

CH . ,
Deputy Assistant Attorney General
Department of Justice

DB

United States Attorney

Miami, Florida 33132

MARTIN GREEN
Attorney

.Department of Justice

Tty 7. e

JAMES A, GLASGOW
Attorney

Department of Justice
Washington, D. C. 20530

FLORIDA POWER AND LIGHT COMPANY, Defendant

BY:

BY:

Vice President

-3

/"’
L /
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Ve

DS

J. GARDNER--

-,

MCCARTHYKETEEL HECTOR & DAVIS
Agtorgeys for Defendan

WILLIAM C. STEEL
Attorney
Miami, Florida 33131




" "APPENDIX D -

"COST~BENEFIT METHODOLOGY - -

In the first column of Table IX-6 the future costs of the Applicant's refer-
ence design are shown along with the major environmental impacts of-this
design. Table IX-6 was constructed using information in Tables IX-3, IX-4, and
IX-5 in Section IX,A. Although the finished cost of the Applicant's plant is
estimated to be $207 mllllon, of this total an estimated $149 million is
unsalvageable sunk cost at this time and is not considered .in the analysis.
Thus the reference design showed $38 million in incremental construction
capital costs. Because the $17 million expense for the cooling system will be
incurred over a 3-year period, the present value of the incremental construc-
tion costs is only $35 million. Annual fuel and operating expenses are esti-
mated at $24.4 million. The $0.4 million is the estimated annual cost of oper-
ating the cooling system of either of the dilution pumping systems., Over the
~ lifetime of the plant these several annual expenses are equivalent to a pre-
sent capital cost of $256 million., Because it was projected in the reference
case that the plant would be operated to minimize the discharge of heated
waters, replacement power is required during the building of the cooling
system. In this case replacement power is the difference in power generated °
between operating the plant at an 80% annual plant factor and the projected
‘annual plant factor; and the cost is the penalty for this inefficient
‘operation, The replacement power has a present value of $32 million under the
assumptions used. Thus, the total future expenses of this option have a pre-
‘sent capitalized cost of $323 million (256 + 35 + 32).

In the other columns of Table IX-6, only the differential costs and impact of
the alternative actions to the reference case are shown. For illustrative
purposes, examine the column of the table in which the option of building a
nuclear plant at a new site is considered. The capital cost of a new plant of
Turkey Point capacity if started today is estimated to be $456 million. If:
this $456 million is incurred uniformly over the 6-year construction period,
this is equivalent to a present capital cost of $342 million as explained
later. The differential cost over the present value of the reference design
is $287 million ($342 less $35 less $20 salvage). Salvage value only enters
_.into the decision in the two .alternatives which foreclose use of the nuclear
plants, During this 6-year delay period, replacement power will have to be
supplied at an estimated annual cost of $53 million or a capitalized cost of:
'$206 million. It is assumed that the $0.4 million operating cost penalty,
-which has a present value of $2 million, will be saved at the new site.

Tables D-1 and D-2 show the economic and operating assumptions and some of the
factors used in deriving the equivalent present value. The present value.
factor for the sum of 6 uniform annual payments at 8.75% is 4.5, This !
multiplied by $76 million is $342 million.




TABLE b-1

Economic Assumptions Used in Cost Eavluation of
Alternative Actions

Useful life of plant 30 years
Average load factor 807%
After tax cost of capital(l) 8.75%

Incremental cost of replacement power 5 mills/kwhr

(1) Based on 50% debt financing at 8% and 50% equity
financing at 13.5% and 50% income tax rate.

" TABLE D-2
Present Worth Factors for an 8.757% Discount Rate

Present Worth of a

Uniform Series of Expenses ' Factor
3 years 2.5

4 years ' 3.2

6 years 4.5

26 years 10.1

30 years ‘ 10.5

Present Worth of a
Single Future Expense

3 years ' ' 0.77
4 years 0.71
6 years - 0.60

30 years ' 0.08°




Qperating,Assumptions Used in Present Worth Analysis

The following assumptions were used in developing the present value
costs. All costs are assumed to be dincurred immediately or at the end
of the year in which they occur.

Reference Case -

All remaining capital costs are incurred immediately except the
cooling system construction costs which are incurred uniformly during
the next 3 years,

Alternate Site -

The new capital costs are incurred uniformly during a 4- year con-
struction period.

Alternate Cooling Methods -

‘'The saving in land and construction costs for the cooling system is

common to all three alternatives; the land cost is saved immediately,
and the construction costs ($17 million) are saved over a 3-year,
period.

Existing Card Sound Canal -

The new construction cost for the discharge and mixing structures is
incurred immediately.

Cooling Towers -

The costs of land, canals, and cooling towers are incurred uniformly
during a 3-year construction period.

Fuel and Operating Expenses -

The fuel and operating expenses remain constant in preéent dollars
over the next 30 years. The plants operate uniformly at 807 load
factor.
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’APPENDIXiEi- 1 uFebruary 23,_1972

Dear Mr. Rogers -

This is in response to your request for comments on the environmental
impact'statement identified by a copy of your cover letter attached to
this document. The staff of the Advisory Council has reviewed. the
submitted impact statement ‘and suggests the follow1ng, identified by
checkmark on thlS form.

The final statement should contzin (l) a sentence indicating that the
National Register of Historic Places has been consulted and that no
‘National Register properties will be affected by the project, or
(2) a listing of the properties to be affected, an analysis of tlie
nature of the effects, a discussion of the ways in which the effects
were taken into account, and an account of steps taken to assure
compliance with Section 106 of the National Historic Preservation Act
of 1966 (80 Stat. 915) in accordance with procedures of the Advisory -
Council on Historic Preservation as they appear in the Federal Regxster,
"February 20, 1971.

In the case of properties under the centrol or jurisdiction of the
United States Government the statement should include a discussion of
steps taken to comply with Section 2(b) of Executlve Order 11593 of
May 13, 1971.

\f? The final statement should contain evidence of contact with the Historic
Preservation Officer for the State involved and a.copy of his comments
concerning the effect of the undertaking upon hlstorlcal and archeologlcal
resources.

‘Specific comments attached.

Comments on environmental impact statements are not to be considered as
comments of the Advisory Council in Section 106 matters.

S ncerely you\s,

D& ! [@ MUQ

"Robert R. Garvey, Jrcx
Executive Secretary

, ég: Mr. Robert Williams, Sfate Lisison Cfficer for Historic Preservation, w/c of

;) THE COUNCIL i chargéd by the Act of October 15, 1804, avith edvining the Prewident and Congress in the ficld of Historic Preservation,
_ recommending meayures-to coordinate governmenta! with piivate activities, udvising .on the diaremination of injormation, encouraging pubiic
interest and: participation. vecommending the conduct of special gtudies, advining in the preparation .of legislation, and erncouraging specialized
training and eduration. The Council aiso hun the responsibiiily to comment on Federal or ch-)alh/ assisted undertakings that have an effccl

on rullu:al property listed in the I\tahanal Regiater.

inc.




UNIVERSITY OF MIAMI

Dorothy H. and Lewis Rosenstiel
SCHOOL OF MARINE AND ATMOSPHERIC SCIENCE ’ \

10 RICKENBACKER CAUSEWAY
MIAMI, FLORIDA 33149
L (305) 350-7211
Appendix E - 2 , Cable: UOFMIAMI

25 February 1972

Dr. Richard S. Cleveland

Project Leader

Division of Radiological and
Environmental Protection

U. S. Atomic Energy Commission

Washington, D. C. 20545

Dear Df. Cleveland:

I wish to congradulate you on the compilation of data and
analysis in the AEC Draft Detailed Statement on the Environmental
Considerations related to -- licenses -- Turkey Point Units 3 & 4.
While I may choose to argue about 1 or 2 p01nts they are purely 'gut
feellngs and of no scientific merlt.

A few ¢omments and/or minor corrections are as follows:

p 5 para 4 No agrlculture in 1mmed1ate vicinitysc.a. 2 mllesqﬁgg ’
‘agriculture (potatoes, corn,malanga)
‘secondary road to missle base was present. No river but
Florida City Canal was present. '

p 9 C para 1 Mangrove swampland extends 1-3 miles landward. Swampland
yes but mangrove mostly restrict&d t¢ narrow frifige except
pocket clumps of mangrove.

p 23 para 2 -grass shrimp, Tozeuma not arros shrimp

P 24 para 3 1 4 should read Thalassia
p 25 para 21 6 P. argus
p 26 para 2 1 6 No spear - go directly to jail!
p 86 A good point - and one which unfortunately was not considered
until now. However, plans to develop the area into housing,
-a sea port or a refinery would cause a permanent loss. As I
mentioned observations along the existing canals indicate
mangrove seedlings will develop in the muck and will perhaps
replace part of the productivity to Card Sound. I too, am
skeptical about the point cource entrance at the mouth of the
canal, but don't know of a better sclition.

An Equal Opportunity Employer’
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Dr. Richard S. Cleveland
25 February 1972

Page 2

p 88

into Sound

B. alternating discharge at two or more sites - 6 hours

on 6 hours off - with 3 or 4.

115. Tabb; Dubrow and Manning

MAR:sw

Fla. St. Bd. not Sfa.

‘Two alternatives I would like to see considered: .
A, same as 3 but dillution immediately before discharge

Sincerely yours,

7

M. A. Roess
Agsistant Professor

Division of Fisheries and
- Applied Estuarine Ecology

"W




. FEDERAL POWER COMMISSION 50-250

© WASHINGTON, D.C. 20426 50-251
March 3, 1972 IN REPLY REFER TO:
’ . v

APPENDIX E - 3 . PWR-ER

Mr. Lester Rogers

Director, Division of Radiological
and Environmental Protection s ‘

U. S. Atomic Energy Commission *ﬁigﬁv

Washington, D. C. 20545 _ o Ny ey
: ' \cn

Dear Mr. Rogers: : - ,‘,_”,k;

This is in résponse to your letter requesting comment on the
Draft Detailed Statement on the Environmental. Considerations Related
to the Proposed Issuance of Operatlng Licenses to the Florida Power &
Light Company for Turkey Point Plant Units 3 and 4, prepared by the
Division of Radiological and Environmental Protection, U. S. Atomic
Energy Commission, dated February 1972.

The Federal Power Commission has previously commented on -the
need for the Turkey Point Units 3 and 4 in its letter dated July 2,
1971, but those comments were predicated on the then scheduled
service dates of June 1971 for the Unit No. 3 and June 1972 for
Unit No. 4. Due to changes in those service dates, the following
comments supersede similar ones of July 2, 1971, The tabulation
indicatesthe capacity-load-reserve margin situations that may
obtain during the peak load periods in the 1972 summer, the 1972-°
73 winter and the 1973 summer under the conditions stated. The
tabulation is for the Florida Subregion of the Southeastermn
Electric Reliability Council area, which includes the Applicant,
and reflects the best estimate of the concerned entities as .of late
January 1972. ‘The utilities within the State of Florida closely
coordinate the planning and operation of the systems, thus the
adequacy and reliability of electric service w1th1n the State is
largely reflected in this summation. :
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Florida Subregion™ of the Southeastern Electric Reliability Council

1972 1972-73 -~ 1973

Summer Winter Summer

Generating Capacity 3/ - Megawatts 13,154g/ 14,502§/ 14,881£/
' Load Forecasted - Megawatts 11,706 12,231 12,929
Reserve Margin - Megawatts 1,448 2,271 1,952
" Reserve Margin - Percent of Load 12.4 18.6 15.1

Reserve Margin Requirements Based on ' '

Stated 20 Percent 6/ - Megawatts 2,341 2,446 2,586
Deficiency of Reserve Margin - Megawatts 893 175 634

17

Florida Power & Light Company
Florida Power Corporation
Jacksonville Electric Authority
City of Lakeland
Orlando Utilities Commission
it% of Tallghagsee
‘Tampa Electric Company
Includes Turkey Point No. 3 at 400 megawatts limited rating, Sanford
No. 4 at 379 megawatts scheduled for June 15, 1972, and 2,096 mega-
watts of diesel and gas turbine peaking capacity, 674 megawatts of
which is currentlv in various stages of installation. Excludes
175 megawatts of scheduled maintenance.

Includes Turkey Point No. 3 and No. 4 at full combined rating of
1,450 megawatts and not limited by water discharge temperatures,
and Sanford No. 5 at 398 megawatts. Excludes 650 megawatts of
scheduled maintenance.

Includes Turkey Point No. 3 and 4 at a combined summer rating of

only 620 megawatts as reduced by limited water discharge temperatures,
Indian River No. 3 at 335 megawatts, Big Bend No. 2 at 425 megawatts,
and 296 megawatts peaking gas turbines in addition to those included
in 2/ and 3/ above. Excludes 125 megawatts scheduled maintenance.

Does not include 300 megawatts Northside No. 2 unit ready for
service December 1971, but awaiting water discharge permit.

The Florida Subregion utilities report, in their response to FPC Order
383-2, Statement of Policy on Adequacy and Reliability of Electric
Service, that an overall level of reserves of about 20 percent yields
an acceptable criterion of the probability of load exceeding available
_generation only one day in ten years.




Mr. Lester Rogers

The foregoing updated tabulation supports the AEC conclusions as
stated on pages 1 and 2 of the Draft Detailed Statement that "(1) the-

Florida Power & Light (FPL) system reserve capacity is currently low,

(2) without the base-load generating capacity of Turkey Point Unit 3,
serious shortages in FPL system reserve capacity will occur in 1972,
and (3) without Turkey Point Unit 4, serious shortages in FPL system
reserve capacity will occur in 1973." I also concur with the summary
" on page 3 of the Draft Detailed Statement, which is indicated in our
tabulation, that 'the most immediate need for Turkey Point Units 3
and 4 is to provide reserve capacity for meeting ‘peak- load conditions,

~but the projected growth in just base-load requirements of the Florida

Power & Light system will exceed the combined capacity of the Turkey
Point Units 3 and 4 by 1975. During this time no ex1st1ng plants
will be shut down, and gas turbines and new fossil units will continue
to be added to help meet both base-load and peaking conditions. No
appreciable block of power is available either from within the Florida
Power Group or from the Northern Intertie."

Very truly yours,

Chief, Bureau of Power
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Mr. Lester Rogers

Director, Division of Radiological

and Environmental Protection

United States Atomic Energy Comm1551on
Washington, D. C. 20545

Dear Mr. Rogersﬁ

The Department of Housing and . Urban Development has revxewed the draft
102(2)(c) statement for Florida Power and Light Coripany's Turkey P01nt
Plant units 3 and 4 (Docket Nos. 50-250 and 50- 251) and defers to other
agencies with respect to air and water quality standards, thermal
pollution standards, radiation and general safety standards relative to
the prOposed project. S

It is our understanding that the proposed project generally conforms to
the metropolitan plans in the area prepared by the Dade County- Planning
Department.  That agency has. Jurlsd1ct10n in land. use and related
activities in Metropolitan Dade County. " ‘In view of this, we have no

specific comments relative to specific land use relatlonshlps. However,

in view of the population pressures evolving in southern Dade County,
we would propose . that the Florida Power and Light Company develop the
complex utilizing a multiple use concept insofar as possible.

Sincerely,

Leo ubgr
Acting Assistant Negiongl Administrator

S0-250.

IN REPLY REFER TO:
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March 10, 1972

Mr. Richard C. DeYoung
Assistant Director

Division of Reactor Licensing
'U. S. Atomic Energy Commission
Washington, D. C. 20545

Re: Docket Nos. 50-250 and 50-251
Turkey Point Units 3 and 4

Dear Mr. DeYoung:

Pursuant to Sections A.6, A.7 and D to 10 CFR Part 50,
Florida ‘Power & Light Company (the Applicant) here-
with submits comments for the U. S. Atomic Energy
Commission's consideration on the Draft Detailed
Statement on the environmental considerations re-
lated to issuance of operating licenses for Turkey
Point Plant Units 3 and 4, received with.your

letter of February 11, 1972.

{
\Yours very truly, ,
v i i

. \“ ‘\
VY : NS IS A
RUZNE RN Gt R L S PN

A4 f
James Coughlin |
Vide President.

\

JC:rp

cc: Mr. Roy B. Snapp
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‘Page i Item 3

It is not agreed that the cooling system will destroy about 7,000 acres

of wildlife habitat. Changes will occur during consFruétion and after-

wards as regrowth of vegetétion occurs. In this tropical‘climate swift
regrowth is the norm, and the final situation may be more attractive to

wildlife than the existing situation.

The statement regardiﬁg salinity "5 to 10% above normal" is noted. Actual
saiinity varies from 25 to 44 parts per thousand as stated in Section
2.3.6 of the Applicants Environmental Report Supplement, so salinity

changes will be less than those occuring naturally.

Page ii
The terms of the consent Final Judgment (Appendix 6 of Applicants

Environment Report Supplement) should be taken into account.

‘Pages ix, 1, 44 ' )

The fuel loading schedule for the unité is now as follows:
Unit 3 - on or about 3/15/72

Unit 4 - on or about 9/13/72

Page 2

In the first paragraph, the reserve capacity figures should be ubdatéd

Change 217 to 14.7% for the Florida Power Group and 167 to 13% without
Unit 3.
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Page 4
Table 1 should be updated as shown on the-attachment. This reflectéf
1) Actual status of Turkey Point Units,
2) Applicants Port Everglades and Lauderdale gas turbine |
installations.

3) Tampa Electric Company rerated generation capability.
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TABLE 1

Estimated 1972 August Loads and Generating Capabilities
for Florida Interconnected Utilities

Net Generating Net 60-min, (a)

Capability Peak Load ' Reserve~Margin(a)
Utility MW MV MW %
Qflorida Power Corpofation 2,492 2,h10 82 3.4

Florida Power & Light Company ‘6,784(b) 5,925 .859 vlh.S(b)

Jacksonville Electric Authority 1,173 1,020 153 | 15.0

Orlando Utilities Commission L 345 66. 19.1
Tampa Electric Company 1,670 1,339  3&0 25.6
City of Lakeland 259 163 96  58.9
 City of Tallahassee ___222 178 _n LR

- | Total 13,046 () 1,371 | 1,675 1h,70)

Not simultaneous values.

(a)
(b) Includes estimated 200 MW increase in Turkey Point Plant capability with

- operation of Turkey Point Unit 3, based on circulating water limitations
(excluding emergencies affecting public health, safety and welfare) of the
consent decree. |f Turkey Point Unit 3 is not available, FPL capability
becomes 6584 MW, peninsular Florida total becomes 12,846 MW, FPL Resérve
Margin becomes 11.1%, and total reserve margin becomes 13.0%.

SOURCE: " Data from 1972 SERC filing in response to Federal Power Commission

Order No. 383-2 (due April 1, 1972)




E-5-4

| Pagg 8, Fig. 2

After issue of the Draft Statement, FPL completed negotiations for
purchase of about 23,000 acres south of the original site, less about
2,500 acres of shoreline deeded to thé State of Florida. ©Note that
"the total acreage is now about 24,000 ihstead of 3,300 as shown at the
bottom of page 6 of the Draft Statemenf. The Environmental Report
Suﬁplemént will be revised by submittal of revised figures showing

the new boundaries. The land acquisition program resuiﬁed from ﬁhe
need to acquire the cooling system areé discussed in the consent ?inal
Judgment (United Statés v. Florida Power and Light Company, Civii

Action No. 70-328-CA, September 10, 1971).

Page 9, Last Parégrgpb

Obﬁiously, opinions differ régarding population stresses. Despite the

remarkable growth in Florida, FPL holds its opinion regarding population

A}

in the plant:vicinity, i.e., urban development will not occur in the
plant vicinity. The cost of fill to meet the minimum grade elevation

of +10 specified by local building codeé, would be prohibitive.

Page 11, Section C

FPL has acquired more land to the south of the plant site as noted

above. FPL has deeded the coastal portions to Florida.

‘Page 14
It is to be noted that the Generating Station Area, on which Units 1-4
are situated, is at an elevation of +18 and that the nuclear uhits are

protected from wave Tun-up to an elevation of +22-1/2.
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Page 17

In the second line, the temperature of 96F for natural temperature

of the Sound is questioned.

Page 18, Section F

In the second paragraph of this page FPL is requested to furnish infor-

mation regarding terrestial floristics and rare or endangered species

of plants A research program is being prepared.

.Pages 20 and 271

Applicant is infinitesimal when compared ro that created by the U, s,

Government in the area discussed.
Page 18 -
Wherein the Draft Detailed Statement states in line § of the first
paragraph that high tides probably contribute considerable organic
matter to‘the sound, it should be pointed out that it méntions no
references, no data, for this proposition. As a ﬁatter of fact,

the Applicant is not aware of any daté,concerning the contribution

of organic matter to Card Sound from the area which will be occupied

by the cooling water system. On the contrary, an affidavit by Uni~

versity of Miami scientists (which is attached herewith) indicateg

that the ‘area to be occupied by the cooling water system is of re~- -

latively low productivity and plays a relatively unimportant role

in'thé ecology of Card Sound.
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AFFIDAVIT

Drs. Tabb, Heald and Rpessler came before me on this 29th day of February,

1972 and affirmed the following:

' I;VDurbin C. Tabb, am an Associate Professor at the RosenStiel
School of Marine and Atmospheric Science of the University of Miami. I
am employed in fhe Division of Fisheries and Applied Estuarine Ecolégy.
Ivreceived my Bachelor's deéree from Park College, Parkville, Missoqri
in 1950, the Master's and Doctorate from the University of Miami in 1956
and 1968:respéctive1y. I have been,acti?ely engaged in estuariné and
tidal marshland résearch in South Florida since 1954, I have done such
research for the State éf Florida .(1954 fo‘l957), the Departmeﬁt of
interior, National Park Service and Bureau of Spoft Fisheries and Wildlife;
the U. S. Public Health Service, Department of Water‘Supply ahd Pollution
.Contrbl and the National Oceanographic and Atmospheric Administration,
Sea Grant Program. . , .

;, Eric J. Heald, am an Assistant.Proféssor at the Rosenstiel

- School of Marine and Atmospheric Science of the University of Miami. I.am
employed in the Division of Fisheries and Appliea Estuarine Eéology. I
received my Bachelor's degree from the_Uﬁiversity of Liverpool, England,
and M.S. énd'Ph.D. degrees from the'University of Miami. I have‘béen engaged
in research on tropical estuarine ecosystems since 1964, specializing latterly
in mangrove'éndAmarsh.grass éommuniﬁies.

-3 -
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I, Martin Roessler, am an Assistant Professor- at the Rosenstiel
‘School of Marine and Atmospheric Science of the University of Miami. I
am employed in the Division of Fishéries and Applied Estugrine Ecology.
I received my educatioﬁ at the University of Miami and received the dggree
of Doctor of Philosoéhy in Marine Sciences in 1967. I have been activély
engaged in research on the ecology of the Everglédes'Estuary and/or
Biscayne Bay since 1960. Since June 1968, my research has been aimed
at the study of the effects of thermal ad&itions on the fishes and benthic
iﬁvertebrates of the Turkey Point and I have acted as coordinator with
Dr. R. G.lBader 6n the School's ﬁrogram sponsored by the United States
Atomic Energy Commission, Envirommental Protectibn Agency, National Science
Foun&ation, National Oceanic and Atmospheri¢ Agency (Sea Grant) and Florida
" Power and Light Compan& on the eﬁology of Southern Biscayne Bay.and Card

Sound.

Concern has been expressed over the nature of the impact on Biscayne

ﬁay resulting frqm Flofida'Power and Light Cbmpany's plan to construct
'approxiﬁaﬁely 4,000 acres of cooling canals on uplands adjacent to Biscayne
Bay in southeastern Dade County (see attached figure).. |

- It is generally recognized that the proposed canai systemiaffords
an engineering alternative effgttive in dispersal of waste heat originating
from the Turkey_Point generating facility and at the same time considered
_leést ﬁarmful to the bay biota.

In considering the a;ternatives (i.e., destruction of large acreages

of Biscayne Bay and Card Sound versus the area given over to a cooling pond

system) our primary concern has been the preservation of the water quality




E-5-38

and biological character of Biscayne Bay and Card Sound. The cnief
contributors to the productivity of the bay-sound system appenr to be
-the sea grass—algal communities fonnd within the bay itself. The
fringing‘zone of red and blackvmangroveé_in a secondary, though still
important contributor. Boundaries of this zone:a;e indicaﬁe& by vertical
crossfhatching;in the nttached figure.

- The proposed eastern boundary of construction intersects‘the
mangrove zone in a few areas (soiid‘areaé in figure5. The area of
lost mangroves is'smnll}and we feel that this loss is of minimal importénce
in comparison with 1&550?&ent of damage which could result in Card Sound
or Biscayne Bay undcrmalﬁérnaﬁive schemes.

The majority of the area nnder considérntion for the siting of
cooling canals is preséntly Qccnpied largely by black rush, Juncus
roemerianus. It is our considered opinion that the sacrifice of approxi-
mately 7000 acres of this high marsh will have little adverse effect on
the bay-sound systemg;ﬁg; the .following reasons. |

1. Studies in Everglndes National>Park have shown that Juncus
marsnes, although biologically productive; are of minof importance as contributo:
of detrital material to estnarine systems unlgss they are effectively
finshed. The marshes flourish in areas near ;he + 1 ft. contour wnere tidal
flushing is poor unless high tides noincide'with seasonally high fresh watér
levéls. |

2. Sheet flow of -fresh water, which in many similar coastal
areas provides significant transport of detrital material to adjacent bay
systems, is now virtually absent from the aréa under consideration. A

combination of the L-31 levee and old impoundment areas (horizontal hatching
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in the figure) greatly impedés fresh water flow.

If adequate safeguards are provided by the Company during the

actual dredging of the canals, we believe that the cooling canal system

offers a workable compromise between estuarine protection and provision
of needed electrical power. We thus wish to reaffirm the previous
affidavit of the Rosenstiel School'of Marine and Atmospheric Science

scientists Drs. Bader, Voss, Roessler and de Sylva.
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ol O

Durbin C. Tabbdb

/rz_/,?/ ze‘»é/" b

Erié J. Heald

/)7/ ' e e

Martln Roessler

y ) e
Sworn to and suscribed before me this p?7 day of /’fﬁ/}"u'ﬂ%ﬁy
' — 7

A. D. 1977

| J//Mo /C/ %@Zﬂ/

Notary Publlc

My Commission expires

’ NOTARY PUBLIC, STATE oFf F
MY COMMISSION Expmssmgf’:!? “T menr.g
nouoiu rnumnw mmﬁmmr
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Pages 25 and 26

The commercial and sport fisheries discussed are affected by Dade County
sewage and industrial waste discharges. As the population increases, the
effects are increasing (i.e. fish catch decreases). The influence of the

Applicénts plant is essentially nil.

Page 27
The appearance of the fossil units and their stacks is not germane
to the licensing of Units 3 and 4. The turbine generators are west

of the steam generating facilities, and the switchyard is west of the

cooling water discharge basin.

‘Page 28

Under paragraph B on page 28, the tﬁird and fouréh sentences should

be updated to read as follows:
The existing 330-foot wide right-of-way presently has
,threg double pole structures carrying seven (7) trans-
mission lines to the north. These seven 240 kV circuits

supply power to several of the Applicants substations.

Page 30
The last sentence of the first paragraph under C. should read:
The engineer-constructor for the project is the

Bechtel Corporation and/or its subsidiary Bechtel

Associates,

-
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Page 33

The enlargement of the inlet channel discussed at the top of the page
is NOT planned in order to comply with requests of the Department of
the Interior made in a meeting of November 8, 1971. Only the small

‘point at the entrance to the turning basin has been reémoved.

In the sixth liné of the first complete paragraph delete "and several

other lesser canals', as these are plugged.

In the first complete paragraph, the last sentence should be amended
to state that the Card Sound>Cana1,has been opened, and is in use,

with flow regulated ‘to meet the criteria of the consent Final Judgment.
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Page 34

In the fourth line the statement that purged flows are limited toba
maximum of 600 cfé,.etc. is incorrect. The consent Final Judgment
permits purged flows of 1200 cfs and permits maximum temperatures of
90°F, and also provides for no discharges or purged flows at temperature:

in excess of 90°F.
In the twelfth line, Grand Canal should be changed to East Canal.

In the tenth line of the first complete péragraph, "through a control

© works" should be deleted."

In the peneultimate paragraph, the surface "of 4,000 acres" should be
updated to "of -about 3,860 acres", and the number of channels should

be thirty-eight (38).

In the sixth line of the last paragraph, it is stated that Card Sound
Canal will deliver about 8000 cfs to the plant forebay. Actually it
will be 4250 cfs with all four units operating and lesser amounts with

lesser number of pumps and units operating.
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]
-Page 36 | n
In the last line of Table 5, it should be noted seepage is dependen
n the

on levels and flow can be to the system.

as follows:

‘An evaporator, field modified to yield a throughput in

excess of 3 gpm, ang a 20 gpm polishing demineralizer

are installed,

'?age'39
After the headiﬁgnéf the last column, there should be four instead of

three asterisks.

‘Page 40

It is Suggested that Table 2. 3. 7 -2 of the Environmental Report Supplement

be used in place of Table 7 of the Statement.
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Page 42

In regard to the second paragraph under E., the Commissibn is advised .
that consideration is being given to barge shipment of spent fuel from
the site. One concept being stu&iéd would utilize a cask carfied on a
iand transporter, which would move to and from the site on a sea—goiﬁg
barge similar to those used to deliver reactor vessels and other heavy

components.

The "barge cask' concept would utilize a 10 assembly cask weighing about
100 tons. About a dozen barge loads would leave the site annually under

equilibrium conditions.

Under E.l., note that a "truckload" of fuel to date has been 12 or 14
assemblies contained in 6 or 7 shipping containers. About 10 "truckloads"

will be required annually to supply fuel for units 3 and 4.
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Page 44

Under IV, A., in thé firsﬁ paragraph note the schedule is now:
Fuel loading Unit 3 - 3/72
| Unit 4 - 9/72
In the second éaragraph it is stated that the work is expeﬁted to be accoﬁplished
by ﬁhe Applicant over the next four years. =~ Be advised that tﬁe work will be
accomplished three years from receipt of necessary permits - in three years
from November 1, 1971 per order of the Florida Pollutiomn Contrél Board in

their permit.

Also, the manpower peak dispussed in the third pafagraph has now decreased

to about 1200 and will‘drop below 1,000 in March. By September 1972 it will
be below 500.

Under 1V, B., regarding the last sentence of the last paragraph, the economics
of hauling the rock to contruction sités in the area do not appearvto make.

sale of the material possible;




E-5-18

Page 45

The last sentence on the page is noted. As stated in the comments
regarding page 33, Card Sound Canal is now in use. The "hole—througﬁ"
operat.on was conducted when the level of Card Sound was slightly

- greater than Bisc#yne Bay, so the.slight turbidity created was con-
tained in fiow toward the plant and settled out in the canal system

(and was not flushed into the Bay or the Sound).

Page 49
The pump sizing given in line 9 of the first complete paragraph is not
ﬁlanned by the Applicant. Field tests during construction of the system

will be made to set the size and number of pumps.

In the next paragraph it should be noted thé;'flow'can be toward the

canal, as flow depends on canal level.
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jPage'SO

~ The comgént in the first_line that éalinity increases will occur along
ﬁhe btay and ‘the sound shoreline during most of the cycle is sﬁeculatiﬁe.
It fails to account for the fact that the water—-flow through the aquifer
will not'surface.at the shbréline iﬁasmuéh as a layer bf.blanketing silt
exists from the shoreline to a considerablg distance into the bay and
sound. It is also highly likely that fhe discharge from the aquifer

will be diffused over a very large area and is ﬁot expected to be detectable.

In  the second paragraph it ié stated that use of somé of the drainage
water from Model Land Canal would decrease the purged salinity. The
agreementnwith the Central and Southefn Florida Flood Control requires

| FPL to pump surface drainége from Canals C-106 and C-107 into the éys;em;_
The reéearch program instituted by the Final Judgment.requires the ex-
ploration by the Appliéant of the use ofﬁsurface waters and aiso thé
Applicant has committed to the exploration of'the use of treated sewage

effluent in the systems.

Page 52

The second column in Table 10 should be labeled 4FAT.

Page 57

Ip the first paragraph under (a.), the haZardvposed is not found'to

exist (i.e. with all circulating water pumps of units 3 and 4 in

actual operation).- Occasionally a 3 or 4‘inch blowfish is 1ifted

by the screens, but there is no gross trappiﬁg of fish of any size.
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Page 58

In the second_paragraph it is stated‘that 4250 CFS.is of the same order
.0f magnitude as the estimated flow of water from the open ocean into and
-.out of the Biscayﬁe Bay-Card Sound;Barnes Sound system._.This is entirely
too low inaémuch as the‘tOtal in-flow and Outfflow.from Biscayne Bay and
Card Sound is several hundred thousand CFS or about two orders of mag-

-nitude greater than the flow through the system..

Page 63

In the first completé paragraph it is gtated tﬁat much of the observed
affect had been related to méan température rather than as a response to
tigher temperaturevover short periods of time; while this is cofrect, the
" effects have éctually included the iﬁpaét of extremelyAhigh temperatures
during the summertime period. Therefore, the.Applicant does not‘expect
'éreater e{fgcﬁs by the operation of the Grand Canal and the Card Sound
Canal at chsiderably lower temperaturés than required by the Final

Judgment.

The above comment applies to the second complete paragraph also.
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Page 64

In ;he last paragraph‘of (c.), the statement that tﬁe moVemenf of water

to the east has a potential for creating a thermél barrier to those larvaé.
and juvenile stages of vertebraes and fishes that use the mangrove eco-
 system as a nursery ground, is a highly speculative statement because,

(1) it is highly probaBle that no iﬁcréase in salinity or temperature will
be experiencéd in the surface water adjacent to the system inasmuch as the
flow from the system will take place in the aquifer which is 80 feet_deep
and 5 feet under the surface. The flow will be confined to the aqﬁifer
depths by the blanketing layer of silt and mérl until the point of aquifer
out some distance into the bay; and (2) there is no data presented con-
cerning which juvenile stages of invertebrates use the mangrove eco-system
as a nursery ground. The Applicant is aware of no datavthét indicates that
any greatAnumber of juvenile stages actually utilize the mangrove system

as opposed to achieving nutrients ffom.it. There is no indication that
"even if the'témperature were to be increased in the mangrove eco—system it

would interrupt the flow of nutrients from it.

Pages 65 and 66

Under (D), the postulated doses are higher than the conservative
estimates given in FSAR Section 11.1 and it is suggested that bases

for the higher doses should be stated.
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‘Page 67

" The daily consumption assumptions in the second paragraph are unreasonably

high.

Also, the calculations in the last paragraph are overly conservative,

especially as regards the assumed releases -of nuclides.

Page 77
As noted previously in these comments, the‘spént fuei discussed in
(b.) may be shipped by barge from the site. Exposure to persons

associated with barge handling and towing would be extremely small

-Page 81
In the second paragraph under (F.) it is stated that the absence of

quantitative scientific £ fon i i
. in ormation in the mangrove salt miic section

is apparept. The Applicant is Preparing to. institute studies which

will describe the terrestrial eco-system.

Page 82

. Regarding suggestions for detailed studies, the comment concerning page
81 applies. The Applicant does not necessarily agree to the details of
all of these studies. It is practically impossible to develop modeling
techniques and predictive mechanisms f&r the highly coﬁplex subject in
time for the operation of the plant or the construction of the system.
It will be monitored as operation proceeds. The AEC and the Applicant are
jointly conducting a monitoring study of the biélogical effects of the
interim operation of the system. This study has been concurred in by

EPA and Interior.
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Pages 82 and 83

The investigation of patterns of succession on muck soills and the

-other studies discussed are under consideration by the Applicant.

Pagev88

In the last paragraph of IX.4 on page 88, it should be pointed out
that a fuel cost adjustment_factqr is included in the Applicant's‘
billing of power to its customers. Savings in fuel Cost are passed
to customers. Since.nuclear'fuel ié less expensiVe'than fossil
fuei (on a heating value basis) the Applicant's customers will

benefit by operation of Turkey Point Units 3 and 4.

Page 92
Regardingv(3),
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With respect to cooling towers using brackish water; (l)._Mr. W. Storch,
Chief Engineer has written that surface waters from the Central &
Southern Florida Flobd Control District are not available for long
periods of the year. Consequently, shbpld these waférs be used, it
would require a storage system of considerable magnitude and pumping
capabilities - the cos; of which has not‘been included in the staff
estimate, Also, the cost estimate fails to include the necessary cest
of a completely enclosed circul#ting water system from the present

- discharge seal wells through the cooliﬁg towers and back into the intake.
Thié completely closed system would cost severél million dollars in
~addition to tﬁe cost the staff has calculated. Without such a closed
system it would be a futile exercise to add.brackish water to a

) normally saline environment as it would promptly be lost into the

ground water. Aside from this, ;he cost estimate ;f $22 million is not
adequate inasmuch as it does not value the capitalized cost of the power
required to operate pumps nor the cépitalized operating and maintenance
cost necessary for the system. Approximately 40,000 kw would be reqﬁired
to operate the cooling towervproposed. 40,000 kw at a cost of approxi-~
mately $150 a kilowatt is a cost.of $6 million in addition to the -
cdnstructiop cost of the cooling towers themselves. Maintenance costs
for a salt water tower are gnknown, no exberience is available concerning
?he operation of salt water fowgrs in the.similiar gnvironment. If such
costs were‘figured at-a rafe of 52, Fhese costs would total approximately
$1 million per year. If capitélized at 8-1/2% $12 million must be added
to the estimaté. The estimate also failé to includé depréciation of
cooling towers.‘ The presenf.designs ére constructed of ﬁood and would

very likely have to be replaced évery ten to fifteen years.
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Page 99

The Applicant has found information concerning the "ample supplies

of brackish water" discussed in the third paragraph under (5.).

Page 108

In the last sentence of the first complete paragraph, wherein it is stated
that '"the reference case would probably hasten that development'; this ob-
servation flys in the face of experience wherein the location or operation

of a power plant has never in the experience of the Applicant hastened or

resulted in development being attracted to it.

General

In section II.F. beginning on page 18, and in other sections, the Draft
.Detailed Statement fails to recognize that the cooling system will oc-

cupy an area of relatively sparse mangrove growth. The dense mangrove
growth on the edge of the Biscayne Bay will be left relatively untouched.
The dense mangrove growth is a far more important contributor to nutrients
in the Bay than the sparse mangrove. In this connection the affidavit from
the University of Miami scientists discussed in the comments regarding

Page 18, and attached to this document, is referenced.
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Mr. Lester Rogers, Director E*_§ = o
Division of Radiological & Environmental &ffk -
Protection _ S ot
U.S. Atomic Energy Commission £ 2

Washington, D. C. 20545
Dear Mr. Rogers:

The draft detailed statement on the environmental considerations
by the U.S. Atomic Energy Commission for the Turkey Point
‘Plant, Units 3 and 4, of the Florida Power and Light Company,
Docket Numbers 50-250 and 251, which accompanied your letter

has been recelved by the Department of Commerce for review
and comment.

In order to give you the benefit of the Department's analysis,
the following comments are offered for your consideration.

. The subject EIS appears to be comprehensive in scope and to
give objective consideration to many of the probable and
potential impacts that construction and operation of this
nuclear facility will have on the environment and associated
biota. In addition, several alternative systems are discussed
in some detail. However, we feel that the EIS might be improved
by including additional information or discussion on the fol-
lowing points. '

Considering the vital importance of the red mangrove to the
productivity of the estuarine ecosystem, perhaps it should be

. mentioned in the section on ""The Site' on page 6 - that there
will be no diminution of this contribution because the 7,000
acre cooling reservoir will not be constructed in the area
covered by red mangroves, as stated on page 2. 3, 6-19 of the
Environmental Report Supplement.
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Several sections under the heading "Ecology of the Site and
Environs'" (pp. 18-27) might be strengthened. Specifically,
there is a lack of detailed information concerning the bio-
logical surveys conducted in the Turkey Point area. The lack
of detailed information makes it impossible to ascertain
whether the sampling methods and equipment employed were tech-
nically adequate and would in fact, provide sufficiently
reliable data upon which to base the conclusions presented.
Additional information on the methods used and results obtained
should be supplied in the final EIS It would be desirable
to include a list of the common and scientific names of the
spec1es of plants and anlmals found in the area and referred
to in the EIS,

In the section on ''Commercial and Sport Fisheries," it is
stated that '"the species caught in large quantities are the
pink and brown shrimp, the spiny lobster, the stone crab,
black and silver mullets, and the king and spanish mackerels."
Again, we suggest that a list of the common and scientific
names of these organisms be appended to the EIS in order to
avoid confusion regarding the specific identity of the animals
referenced. For example, Panulirus argus is referred to on
page 25 (and the specific name misspelled) but the common
‘name is not given; then on p. 26, spiny lobsters are mentioned,
but the scientific name is not supplled

In the section on "Environmental Impacts of Plant Operation,"
perhaps it could be concluded on the basis of available infor-
mation that there is a high probability that the multi-channel
recirculating water system for heat dissipation will have to
be expanded if the plant is going to operate at full load, and
therefore, the environmental impact on land use, water use,
‘and ecology of the area will be increased. This possibility
is mentioned on p. 84 under "Adverse Effects."

The data and conclusions concerning the impact of entrainment

and elevated temperature and salinity on organisms (pp. 58-64)
suggest that the potential exists for adverse effects on the
biota of Biscayne Bay and Card Sound. For example, it is |
pointed out (p. 64) that operation of the. Turkey Point power plant
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has been "detrimental to many of the economically valuable
animals of the waterways of the mangrove area through which

the heated discharge water flows.'" 1In view of the uncertainty
regarding the magnitude of the adverse effects discussed in
this section, perhaps it would be desirable to refer the

reader to the section on "Environmental Monitoring and Research
Programs' (pp. 81-83) in which the monitoring program proposed
by the Applicant and the AEC's recommendatlons for additional
research are discussed.

Some questions appear relevant to radioactive effluents and
the measurement of radioactive effluent both on site and in
the environment outside the site. ‘Although we are in agree-
ment with the applicant's .annual average relative concentra-
" tion value of 1 x 10® sec m-3, we do not agree that this
value can be applied to gaseous releases expected to range
between 6 and 20 times per year with an estimated disposal
time of 1 hour (see page 38, DDES). An annual diffusion rate
is applicable only to a unlform release throughout the entire
year. A release of 20 hours per year can hardly be considered
to fill this criteria. Consequently, we believe the average
maximum concentrations llsted in Table 7 are not applicable
for thls case.

The basis for estimating radioactive effluent from this power:
plant (2 units) is unclear. The applicant's estimates for
liquid radionuclide release (2 units) (Table 6, page 39) is
for an average annual release of 0,069 curies exclusive of
tritium and for 1350 curies of tritium (equilibrium cycle).
In gaseous effluent the applicant estimates (Table 7, page
41) a total averaﬁe annual release of 14,758 curies, made

up of 7714 Ci of 85Kr and 7044 Ci of 133Xe

- Thus for liquid effluent, exclusive of tritium, the AEC staff
estimates about 290 times more effluent levels than the appli-
cant, whereas for gaseous 85gr with AEC staff estimates about
11 times less than the applicant, while estimates for tritium
and 133Xe by the applicant and by the AEC staff are similar.

The environmental impact of these rad10act1v1ty releases have
been estimated based on the generally (but not 85Kr) higher
effluent estimates of the AEC staff, and are thus presumably
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conservative. There is, however, a real concern. This
concern is exemplified by the fact that the AEC staff esti-
mates of the liquid and gaseous effluent expected (Table 12,
page 66) from this plant are identical in all respects to
their expected effluents from the Calvert Cliffs plant units
and the Point Beach Plant units, even though there is substan-
tial difference in the power outputs of these different units.
In none of the draft statements for these various facilities
has there been given any explanation of the basis for these
AEC staff estimates. ‘

It is{suggested that a substantial improvement in the
credibility of pressurized water reactor radioactivity effluent
estimates would be generated by a specific and detailed report
by the AEC staff for the basis of their effluent estimates for
this type reactor, with a detailed accounting of the assumptions
underlying the estimates. This report could then be attached

as an appendix to draft statements on other power reactors of
the same type. The only new material required would be a dis-
cussion of the differences. expected from the different radio-
activity waste handling systems. '

The environmental radioactivity monitoring program for these
two units is only mentioned in the draft statement and appar-
ently is being reviewed by the AEC staff and will be covered
in a Safety Evaluation Report to be issued soon. No informa-
tion is given regarding the ability of the applicants on-site
radioactivity monitoring program to satisfy the requirements
of "Safety Guide 21-Measuring and Reporting of Effluents from
Nuclear Power Plants,' dated December 29, 1971. We believe

- that the monitoring program could be described and would con-
tribute to the completeness of the statement. It also would
be desirable in the final EIS to include specific details con-
cerning the postoperational aquatic monitoring program.
Information that is required includes location of sampling
stations, species of organisms sampled, collection frequency,
- and types of analyses to be performed.

The discussion of "Alternatives' (pp. 88?104) is especially
thorough, and it is pointed out in the following section on
"Cost-Benefit Analysis' on page 108 that Florida Power and




E-6-5

Light will continue to study methods for improving the
proposed cooling channel system. These methods will include
powered spray modules and mechanical draft cooling towers.
The company ''has agreed to utilize such improvements as these

- research programs develop, with resolution of uncertainties
in favor of the environment.'" We are assured that every effort
will be made to ameliorate the impact of this power plant on
the environment, which is a commendable approach.

We hope these comments will be of assistance to you in the
preparation of the final statement.

Siﬁcerely,

DL, R i

Sidney R£ Galler
Deputy Assistant Secretary
for Environmental Affairs
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~ Marchl5, 1972

Mr. Lester Rogers, Director,
Division of Radiological and
‘Environmental Protection
U, S. Atomic Energy Commission

Washington, DC 20545
" Dear Mr. Rogers:

We have had the dréft’environmental statement for the Florida
Power and Light Company's Turkey Point Plant Units 3 and 4 reviewed
in the relevant agencies of the Department of Agriculture and

comments from the Soil Conservation Service, the Economic Research

| Service, the Forest Service, and the Agricultural Research Service,‘

all agencies of -the Department, are enclosed.
Sincerely,

Oy ol

o C. BYERLY
Coordinator, Environmeptal

Quality Activities

Attéchments
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UNITED STATES DEPARTMENT OF AGRICULTURE

FOREST SERVICE

If the cooling channel system is accepted, the commendations
under environmental monitoring and research programs for the
channeled area seem adequate for site protection. Vegetative
research should include identifying and developing methods of
establishing or re-establishing plant life most suitable for

the projected uses such as wildlife, if these uses are seriously
contemplated., Before further extension of the cooling channels,
other alternatives shotld be considered. ~

With 99 and 85 percent of the work completed'in January, 1972
‘additional comments at this time seem inappropriate.
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Soil Conservation Service, USDA, Comments on Draft Environmental
Statement Prepared by the Atomic Energy Commission for the
Florida Power & Light Company Turkey Point Plant Units 3 & 4
ABC Docket Nos. 50-250 and 251 '

In accordance with the instructions recéived, we have reviewed the
environmental impact statement for the Florida Power & Light Company
Turkey Point Plant Units 3 & 4. -

The only comment which we have concerns the stabilization of the
spoil areas recsulting from the construction of the system of canals
for cooling the water discharged from the generating units.

Wé feel that the disturbed areas shou}d»be seeded as soon as possible
after the construction is completed. Hopefully, native vegetation,
rather than introduced agronomic plants, can be used for this purpose.

Native vegetation will be more hardy and will fit into the ecological
patterns for this region. It is hoped that after this is accomplished,
the area will be fairly similar to existing environmental conditions.

Three salt marsh type plants that may be used for this purpose are:
1. marshhay cordgrass - Spartina patens
2. seashore saltgrass - Distichlis spicata
3. seashore dropseed - Sporobolus virginicus

These are the primary species which should be considered. A field
investigation would revéal others and might include perennial forbs
and rushes. The Soil Coaservation Service i1s available to assist
in this endeavor if the Sponsors so desire.
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ERS Comments on the Draft Detailed Environmental .Statement for the
Turkey Point Nuclear Power Plant, Florida

The statement could be made more effective by expanding the discussion
~of alternatives to include the alternative of waiting until the planned
cooling channel system is complete before operating the plant. This
alternative would eliminate the adverse effects caused by warmed water
being discharged into the Bay and Card Sound.
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February 25, 1972

Review of Draft Environmental Statement Related to the
" Proposed Issuance of Operating Licenses to the Florida
Power and Light Company for Turkey Point Plant Units
3 and 4. \ ’

The Agricultural Research Service has reviewed the draft
environmental statement relating to issuance of operating
licenses to the Florida Power and Light Company for Turkey
Point Plant Units 3 and 4. Obviously, most environmental
impacts due to construction have already occurred.
According to the documentation, the proposed effluent system
consisting aof a channel complex covering 7,000 acres still
has operational characteristics that are unknown. The
establishment of vegetation on the spoil banks and possible
contamination of ground water of the area are two potential
problem areas.- :
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APPENDIX E -8 _
- Mr, Lester Rogers, Director 50. &5’
. Division of Radiological and
Environmental Protection '

U. S. Atomic Energy Commission
Washington, D. C. 20545

Dear Mr. Rogers:

This is in response to your recent letter addressed to Mr. Herbert F.
DeSimone, Assistant Secretary for Environment and Urban Systems,
Department of Transportation, concerning the revised draft environ
mental impact statement, envirommental report and other pertinent
papers on the proposed 1ssuance of an operating license for the
Turkey Point Plant Nuclear Units No. 3 and No. 4 on the western

shore of Biscayne Bay, Dade County, Florida.

The concerned operating admlnlstratlons and staff of this Department
have reviewed the material sent to us and noted in the rev1ew by the
Federal Railroad Administration is the following:

"There is no indication whether the additional power transmissions
will have any adverse effects on existing railroad signal or com
munication lines through inductive coupling or direct fault."

It is the determination of this Department that the impact of this pro-
posed project would be minimal insofar as transportation is concerned.

Reference is made to our review of the initial draft‘ehvironmental
‘impact statement as indicated in our letter of 18 ‘January 1971 ad-
dressed to Mr, Harold L. Price.

We have no objection to the proposal for the issuance to Florida Power
and Light Co. of an operating license for the Turkey Point Plant Units
No. 3 and No. 4 nor do we have any objection with the environmental
impact statement. It is requested, however, that the concern of the
Federal Railroad Administration relating to transmission lines be
- checked into since this point wds not addressed in the impact state~
ment. ' : '

The opportunity for the Department of Transportation to review and
comment on the Turkey Point Plant Nuclear Units No. 3 and No. 4 is
Sincerely,

appreciated.
o M f
i o’ s J )

Rear Admiral, U. S. Coast Guard
Chlef Ofiice of Marine Environment
‘ and Systems
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Dorothy H. and Lewis Rosenstiel
SCHOOQL OF MARINE AND ATMOSPHERIC SCIENCE

_ . 10 RICKENBACKER CAUSEWAY
APPERNDIX E - 9 ' MIAMI, FLORIDA- 33149
' (305) 350-7211

17 March 1972 Cable: UOFMIAMI

Mr. Rlcha;d Cleveland

Project Leader

Atomic Energy Commission

Division of Radiology and Environmental
Protection

Washington, D.C. 20545

" Dear Mr. Cleveland:

) In response to your request for me to review at the
impact statement I have the following major comments:

1. The report in general is excellently prepared and is
. correct. , '

2. The emphasis on the mangroves as the basis of the
food chain is incorrect for Biscayne Bay in the area between’
Turkey Point and the model land canal. The work done by Odum’
(1970) and Heald (1971) on mangrove detritus was done on the west
coast of Florida in an extensive mangrove area of North River.

The algal contribution to this food chain was thought by these
workers to be very small. The Biscayne Bay mangrove fringe on

the west shore of the bay below Turkey Point is sparce. The grass
and macro-algae on the other hand is very prolific. Based on two
years measurement of Thalassia (turtle grass) growth rates and
mapping both by scuba and aerial photography we have arrived at
the following estimate for the amount contributed by the mangroves
and turtle grass:

Product1v1ty
Area g dry welght/mz/day
MANGROVE

dense 1.9 2.41 4.8
thin . 4.2 " 1.57 6.6
11.4

THALASSIA
dense 32.4 ' 3.22 104.3
thin _ 43.3 : 0.38 ©.16.5
’ ' ’ 120.8

An Equal Opportunity Employer

A private, independent, international university
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Mr. Richard Cleveland )
page 2

The question still remains as to the contribution of the
macro-algae which are quite prolific in certain areas. We have a
standing crop measurement and are currently investigating the growth
rates in order to obtain equivalent productivity measurements tc those
of Thalassia. At the moment it appears that the Laurencia complex
(a red alga) and the green macro-algae have equal or possibly more
productivity over a year than the Thalassia. Obviously, the mangrove
contribution is small in proportion to thesg other detrital sources.
Therefore, I would revise pages 21 to 23 in length and expand
page 24. )

3. Page 21, 2. Aquatic. The last line should read fauna
and flora. '

4, Page 23 b. The first paragraph contradicts the second.
The patches of Diplanthera are not as important as the macro-algae
. as stated in paragraph 2.

5. Page 24, Paragraph 1 - Penicillus capitatus is misspelled
as is Thalassia in the third paragraph.

6. The next paragraph may be correct, but I do not see the
‘relevance of using the trawling example when we have such detailed
underwater and aerial evidence.

7. Page 24, c. Central Areas. Vegetation is not limited
to red and brown algae. This area is fairly rich in green macro-algae.

8. I disagree that the area of damage was 300 acres. 1
would say that 400 acres would be a fairer estimate.

9. The temperature at which death to the organism may occur
has not been adequately established at this point. A short time at
an elevated temperature such as 24 hours at 360C may be far more
important than 32°C for several months. We simply do not have this
information yet. Thus, the statement on page 95 that 10 to 15% of the
time the 3°F isotherm might exceed 95°F appears dangerous in my
estimation.

If I can provide any further information, please let me know.

Slncerely,
(/\/V\EIQQ, J@uﬁﬁw
Anitra Thorhaug, Ph.D. <>

D1v;31on of Flsherles and
Applied Estuarine Ecology

AT:js
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50-250
50-251

Mr. Manning Muntzing
Director of Regulation

U.S. Atomic Energy Commission
Washington, D.C. 20545

Dear Mr. Muntzing: .

The Environmental Protection Agency has reviewed the draft
environmental statement for the Turkey Point Nuclear Power Plant,
Units 3 and 4. Our detailed comments are enclosed.

We appreciate the difficult circumstances and time restrictions
under which the Atomic Energy Commission must prepare a series of
complex impact statements. We also recognize the difficulty in
determining the appropriate degree to which an agency should go in
developing and providing data to support conclusions reached in the
impact statement. It is our judgment, however, that this statement
should contain additional information in order to evaluate fully
the environmental impact of the operation of the Turkey Point plants.
This information, outlined in our detailed comments, should be contained
in the final statement.

It is the position of EPA that operation of the Turkey Point
plant, in accordance with the terms of the Final Judgment of the
U.S. District Court, Southern District of Florida, will not result
in an unacceptable impact on water quality. The draft impact statement
does not, however, clearly indicate a commitment by Florida Power and
Light to the requirements of the Final Judgment. In addition, the
- company is required to meet existing state and Federal water quality
standards. The final statement should verify those commitments and
specifically outline, in adequate detail, the plans and operational
procedures that will be followed to meet legal requirements.
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In EPA's judgement, the system for treating liquid radioactive
wastes, because of its limited evaporator capacity, does not represent
treatment of effluents at the lowest level practicable. We believe that
the system should be upgraded prior to full commercial operation to a

capacity sufficient to treat liquid effluents resulting from primary-
to-secondary steam leaks.

We will be pleased to discuss our comments with you or members of
your staff.

Sincerely,

Robert W. Fri
Deputy Administrator
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ERVIROLMENTAL 1M ACT STALIENT COInEnis

TURKLEY POINT FLANT UN1ITS 3 ALD 4

TRTROVUTT IO

SOLUSTONS

The Environuentel Protection fsency has reviewed the draft

"

iuy

environ: =1 dimpact statement {or the ey Point Plant Units 3 zad

4 prepaced by the U.S. Atomic Ynergy Cenmission and issuad on February

%, 1972. 1t should be noted that the petential environzental impaczt of
this facility has been the basis of a civil action in the U.S. District

Court of thz Southern District of Florida and that a TFiuzl Judemsant

has been issuaed by the court. Keeping
J § &

.
> iy

[

nind the ceurt decision, we
have arrived at the following counclusicns:
1. Two radiclegical issucs require futher anzivsis and eval-

)

vation -- transportation accicdents and acce

(SN

dents involving rezactor
systems. These issues are common to all nuclear pcwervplants and it is
appropriate that théyAbe handled dn a general basis. It is our uncer-
sLanding that -the AEC is studying the probability and ccasequences of
such accidents and will apply their results to all licenscd facilities.
EPA will work closely with the AEC in the conduct of this work.

2. The capacity of the liquid waste treatment svstem appears
inadequate to handle the volumes of liquid wastes which afe expected to

be generatcd at this facility.
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3. ' Since the Final.Judgmen;-in'CiViL Actioﬁ 7Q—328~CA,'plays
such a dominant.role iﬁ'the'present formulation of this project, if'is
vrecommgndéd.that it be‘iucluded in'tﬁe final irpact statewent as an
éﬁpendix. This wiil-permit a comparison of the plants' pperating-
¢haracteristics with'fhe fequirements set forth by fhe court. In.édditibn,
the AEC should give-séﬁé éssﬁranée_that thef will not permit a change ini
operation‘of any or all units at Turkey Point without the consent qf
all concerned state‘and'Federal'agencigs. Fgrther, the final statenent
.shéﬁld clearly indigateva commitmeﬁt bf Florida Pover and Light to m?et
thevrequirements of the Final Judgmeht as weii aS»the requirements of

state and Federal water qualify'Stand;rds.




EADTOLOCICAL ASVECYS

 Travisportation and Reactor Accidents

In'iLs:rcvicQ df aucleax ﬁC”"r pia nt€,'ﬁPA has identificé~a
neéd:fo; éd jitional infore 5t‘oa en two types 65 aécidéhﬁé snich
‘gquld result in'radiation‘ehposura.to'the pdblic:  (i) thosé;
inv&lﬁiﬁg.transportaﬁiOh of spent fuel dnd’fadioactive wastes,,éﬂd
4' (2) iﬁ~plant,accidents iﬁvolving.reaétor systcms.ﬂVSiﬂée:theS¢ accidants
are common to all npcIcéf,po rer pl an, thé'én§ironmenta} iisﬁ.fér.e ch -
._tfpe of aqcidén; is'émenabie‘tq a g;neral analy§is. ‘Altho *h tne.L;;f
has éohéAconsidcraﬁle WOTK for a numbér.of‘yéars-cn_thﬁ séﬁt;'_aséeé;é
of-such'accidents,jwe-belicve tbét'a th@raugh:énalygis Qf_fne
-ﬁrohubiiitiesbof.oécurreﬁce aﬁa.tﬁé-eiﬁeétéd éohséqueﬁcéé of-sdég
agéidents ié‘ﬁggessary. A geﬁcral study vouio 1e»ult in a better

N

fundefstanding of the environméntal riskS'than would'a“lés uetall d

*

ezamlnatlon of  the questlons on.a case—by—case basis. An Lﬁderstand-“

..:,

has been reached with the AEC that they w1ll c0ﬁduct SUch anélyses, ciﬁ&
EPA partlclpatlon, concurrent klth reviews of i pact statereﬂts for.
'individgalvfaCilitiés and will‘maké-the'results pub}i;‘in thé”néa:
_futuré, We:believe.that anﬁ“changes in eqﬁipméﬁtfof opefatiné §rdca£ur;s 
'for 1nd1v1dua1 plants, requ1fed as a result ofvthe 1nvesL1"at10n§, : ;lﬁ

. be 1ncluded v1thouL apprec1ab1y chanﬂlng-thc overall plant d851gn. If

major redc51gn of the plants to 1nc]ude englncﬁrlné chanoes weré é xpec teé;

or if én immediate. public or cnv1ronwénfa1kr1§k vere belng taken uﬁlle

chese‘two:issues~Qerefbeing :csolved,;we_wili, of‘gourse; m§ke’ou;

" concerns known, and a revised impact statement; may: be necessary.
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The statceinent concludes ... thzt the envirvom

atal risks cdue =

8}

-poctulated radiological accidents are excecdingly small and consititute

a negligible hazard when compared to the benefits gained from the

plant eperaticen". This conclusion is based on the standard accicdent

assunptions and guldence icsued by the AEC for light-water-cooled

reactors as a proposced amendmant to Appendix D of 10 CFR Part 50 cn

Decemwber 1, 1971, EPA commented or this proposed amendrment in

AV}

"

Jetter fo the Commiszion on January 13, 1972, indic;ting the necéssi:y
for a detailed discussion &f the tcéhnical bases of the assumptions
involved in determining the various cl;sses of accidents and expacted
consequences.  We believe that the gane%al analysis.éf accidenté

mentioned above will.be adequate to vesolve these points and that

the AFC will apply the results to all licensed facilities.
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The radiocctive liquic waste treatment systoem ¢
N 1
the Final Safety sAnalysis Report (FSAR) and in the statement (page 39)

s Inadoguate when compared to other PWR plants of similar power cutput.

st

It appears unlilicly that radioactive wastes regulting from primary to
secondary system lcakage can be adequately processed with this systom.
In particular, the flow rate capacity of the ev;porator'(Z'gpn) is low.
Other PVWR plants of similar power output ﬁave éyaporétor capacities
ranging from about 10 to 20 éimes the capacity of the Turkey Point o
evaporator.

The FSAR states that the 50 gpm steam generator blowdown can be
diverted to the waste treatment system. The available'tank'capacity

- would wnly.contain a few hohrs of flow at this ra;e.. In the event of
_primary»to secpndary leakage much larger_blowdown periods can be expected
énd,‘becausc of the limited evaporator size,tthe system would bé

overloaded resdlting in the discliarge of contaminated liquids. The . ,
statement notes (page 35) that "A separate analysis of treatment of
radioactive wastes is being done'By the AEC Staff." The fipal statement

should indicate the status of this analysis and describe (steps to be

taken to correct this situation.)
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Experience at other nuclear pouer stations has shewn that the

the plant vicinicty

-J

largest sovrce of radiastion eupossure to poersons in

—

may be due

diation (shine) frow the plant. The

:h direct enposure from ¥

arkey<Feint chould be
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Scout camps on site. The dese
in the estimate of annual avorage deses.

Liquid efflucnts are to be discharged to the condenser cooling
watér. Upon completion of the proposad ccoling systém the ccoling weter
will be rec?clcd th.ough the condenser éfter passing through the canzls,
and there will be only limiﬁéd cischarge to Card Séund; Since the
cffluents will .. 5o directly into Card Sound as'implied in the_draft
statement (page 67), radionuclides can be eﬁpected to buildup in the
cooling water. The equilibriun concentraﬁions should be caliculated end

used in the final statement as a basis for determining appropriate

population exposure estimates.

1 to persons using the Girl znd Z:o-
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As described in tlhie environmental impoct statement on the Turkcoy

Point Plant Units 3 and 4, the operational procedures during. four

~

distinct construction stages are dictated by the Final Ju”f"’ﬂt of

the U.S. Dictrict Court - Southern District of Flerida. This Judgmen:

spceifies discharge periods, flow rates, and salinity and tempera

ure

rr

limits. In addition, the plant is directed to be in compliance with oli

existing statce and Federal vater quality stendands. The draft statement,

however, doo< rot ex xplicity 10c0~n'2. the potential water quality standiord

-for therial releases being proposed by the State of Florida. The efiec:

that cOmpliancé with such stendards would have cn the,plant_deéign égd
oberational procedurcs should be discussed.

Information presentéd in tﬁc AEC dfgft statement on plant operation
does not consistently corrcspond'witﬁ_thaf préviously furnished‘by

Florida Power and Light to Federal agencies. For example, the

‘multiple-canal cooling system when installed, will be capable of

limited closed-cycle operation.with the generating units operating at
reduéed capacify, permitting the plant to meet thé fequirémcnts of the
Finai Judgnent consent'decree;'vThe draft statement, however;'does not
adequately discuss tlie plans .and opefational brqcedufcé proposed by

Florida Power and Light to. enable the Turkey Point_plaht to meet these

legal requirements. ~In addition, since situations necessitating

operational changes will probably occur before the cooling canal systex
ompleted, the plans for assuring compliance vith the consent decree

during the interim periods, should be discussed. Further, the draft
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statcment indicatrs that in ovder for the plent to o
;apacity and at all times salisiy the conscnt decrce, several tﬁc::;ui.
acres of additional land will be requiredf Anf cuch flans fer expancing
the 7000 acre cooling systen presently under cqnstruction siiould be
aescrjb“d in detail in the Cl”;rC““enLul impact statement.

The Finsl Judgment indicates that the coﬁrt recognized the
importance of protecting the shaliow VJOQtLu~O that is exposad during
low tide. It spoecifiaes that rctai“iﬁ? and dischargé sfructuras be built
thét’willvguide the Card Sound discharge out Lnxoucn the shallow waisr
to the 8 foot batﬁymetric contour aﬁd that the efflvent be dirvected
upwards at a velocity not to excead 1.5 fps. ﬁ:talls ornt hew the
applicent will meet these regulronoents shouldvba incorpora;ed ié tha
:cnvironmental statement ;

ince tﬁefe ié a‘possibility of damage‘to the fower plant and/ox
the cooling system frem natural phenomena such as hurricanes or scovere
troﬁicél storms, -the final statcéen; should considér the cemsequences
of such occﬁrences-and estimaﬁe the amount of tims that would be regquired
for répairs{

Canals C-lOG and C~107 d the Model Land Canal will be inter-
sected by the coolihg systenn., No information is prgsented, Lovever,
on the relocation of these canals or how the flow will be handled. The
statement should include inforwation on who is responsible for the relocztic

how and where they will be relocated, and the relation of the now can:zl

routes to the proposcd interceptor ditch.




E-10 - 12

The Final Judggent dircets that %iocidcs~3uch.aﬁ chlorine, mav nel be
introduced into cc?ling condenser water except in complisace ﬁith the
specifications of the Floridﬁ hdministrative Code and anplicable laws
and regulaticns of the State of.F]oridﬁ. The environneital impact statezen
should indicate these roguirencnts and include a review and evalua;icn
of the opcrational schedule that wiil be required by the state.

In addition, the methods or technigues prdposgdlby the'applicént to
reduce the effect of bioqidos on water gqualitv such as applying chlori;e
bto only one condenser at a time, should be outlined in tﬁe fiﬁal
statcoirent.

The ¢ffects of ﬁlant operation on dissolved oxygen.resources are not
presented din the statewont. The minor decreascs in D.O. quoted in the
cnvifonﬁgntal report suppiemcnt are in disagrecement with Tesults of‘an
18-month study conducted by M.S. Kugent and cponsored by the applicant.
This study cites a decrecase of about ohc ng/l as cooling water paéses

through the plent and down the effluent canal. ’




CAlternatice Cooling Mo

The two once-through alternatives! -- Biscayneg Bay intake with Card

Sound dischargs: And'Cgrd Sound intdké Fnd discﬁargé - Eave-baenfprec ué&d
by theiconsun; decree and, héﬁce,;should’noﬁ ﬁé consideredbqs usque
alternatives.

Flprida»Pawer and Light is cbligated by th¢ ccnsenﬁ‘decree, however,
to consider mechanical cooling devices, For'example; édoling tcﬁegs;usin
brackish water shquld'be cxpiored. In this regard, itﬁéhould'be no&ed_

that recent data on tower drift characteristics indicate nuch less .

‘potential damags from salt drift onto the surrounding terrain than

indicated by the statement, Also the conments in the statement concerning

:thefffchéncy_aud ﬁersisyence of a Vapbr-plume'Secm to'oy;rgstimé;e this
effect; Such gdmments should be supported with fadtﬁﬁl informgtionf

:Iﬁ addiﬁiqn, Lhelétateﬁcnt aséerts‘#haﬁ'the prpdoﬁinant wind:directions
are.tqﬁard Key Larg6a To ourvknowicdge; this'is_notxthe case; Shbuld

- cooling ;oﬁers.prove fcésiﬁle, many poténtiél-pr0b1éms’connected with'

the coﬁstructionfand use of the cooling channel system would be.

eliminated.

un

S
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Biological_uffcctn

.ThQ‘AEC cwvxronm;nt lnStatemcht fot the Turkey Point Plant does

not,adequatoly Lss Lhe effect of . the intake system-on fish during the
two interim opcratlonal p ds;_ Since intzke velocities will be hiih

(2. éfps) with’ all four plant units opera ting,'andvfish-éscapc:slbts TaY

‘not be_feasiblc, it is_likely th t fJQh Lxllq fron 1mp5n ement on the

1

protective screens and increased predation may be Significant,during the

interim periods. The fiunal stotement should ‘estim ate the extent of fieh

4

_ mortalities that are likely to occur under various plant operétiuna;

situations, environmental conditions in Biscayne Bay, and phases of the

lifé_cycle of the important fish species. FEstimates of the fish riil

yto
[}

- should specify both total numbers and weight of each i mpyr»Pnt specic
~ involved.
The env1ronmeﬁt?l repﬂrt qupn]“mcut indicates that Florica Po:er

‘and nght Company (FPL) is conducting studies on flsh pLoLcctw"e c°"’~es.

The draft environmental étatemcnt,4however, does not present zay infa:r_tion

 asftov£he sfatus of’results; if anj,.of these stﬁdies.' In é&dition;
~the Final Judgmentistgtés"that FPL nmust inétail‘énd maintaih/such'

prdtective:deviées "o, aé may:bé reqﬁifed by'the'Flbrida Deéhftmenf
of Natural»Résourgesﬁ, but no such requ:rcments are c1ted in the drait

statement.
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The plant cocling pysten will entrd%n.signiiicunt numbérs of plank-
tonic organismé fron Bigcayné Bay and Ca%d Seund dufing fhe interia
operaticnal modes sbecified in thé Final;Judgmcnt. - The statement
conclucdes, however, that the effects of the plant 6n planktonic organisus
and planktonic life cyvcle stages of iargef:organisms 7111 be ecological}y-
negligible and that the loss of plankton by entrainment will have only
a minor impact on Card Sound. Several.studiés reported'by the Naticnal
Marine Water Quality Laboratory (NMﬁQL) of EPA are used as references
in arriving at these conclusions. In our cpinion, the results of these
studiés have been misinterpreted. The impact statement fails to state
that a 50% phytoplankton kill was foudd using chlorophyll & analysis and
that the adenosine triphdsphate (ATP)%conéentratiou corroborated this
finding (within'ZZ)i In addition, it™Nas found that 73% mortalities 6ccurred
in zooplankten after passage through thg cooling condensers and 857 were
killed by the time cooliﬁg'water reached the discharge peint at the
terminus of the Grand Canal. The total kill of one species of zooplankton
over a two nonth period during the summér was estimated to be 6 to 7 ‘tons.
Further, zooplankteon which were exposed to the warm discharge plume in the
bay but were not, in fact, drawn through the cooling system, showed
comparable mortalities. Thus, in our opinion, the conclusion made in the
statement that the potential impact on plankton would not be appreciable,:

is not based on all the available information (for our estimate of damage

see attachment A). Also, the statement indicates that "...there is
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no evidence that... the bay is being significantly depleted of pla

&)

by the present operation of thé plant.'  Thi statement reguires substan-
tiation. To cur knowledge, no studies by EPA or any other research
group have attempted to measure the degrée of planktonic depletion
in‘the_Biscayne Bay Card Sound system. >In fact, depletion of plankton
is only one concern-and may be of sccendary importance to a povwer plént—
induced selcction in favor of undesirable, but more temperature resistant
vspecies such as the biucgreen algae. Such éccondary effects have not
been addressaed in the drait statement. |

The draft statcment failed to néte,the role of the marine grass,
Thallassia, and the macro algae as the major elements of productivity
in the Bay-Sound system. The operational restrictions spccified in
the final judgment were in part dictated by the ree i;étion that these
life forms are critical to the local envirenmmental system and must
be protected.

" The Stetement places considerable emphasis on the mangroves. The
 7000 acre tract to be used for the recirculation cooling system is a
peat-soil grass marsh with sparse ‘stands of red, black and white mangroves,
various grasses, and several types of trees. It is not a priﬁe mangrove
swamp. There are approximately 2,500 acres of mangrove to the east of
the cooling syspem_site, Eut they are estimated to coatribute only
marginally to the productivity of thé estuary system. In addition, this

mangrove fringe is deeded to the State of Florida to scrve as .a permanent

protective barrier and will not be appreciably affected by the project.
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The marsh aves, where the cooiingyﬁysrem is to be lec
i . _ .
dry during thc wintor‘months but is coverad by fresh-to-brackish water
at depths ranging frem a few inches to one. foot duriné the rainy seascn of
fhe summer., It serﬁes as a feeding hobitat for vading birds, as does nuch
“ef the similar terrain to the north and south of the immediate plant
'arca.» Construction of the coqling_systems, consisting of numerous
canals separated by long banks,/will significantly alter the plant
. ;

“and animal environment at the cite. For example, the high ground
cfeatcd by the excavation spoils and the new aguatic-terrestrial
boundaries (biolouzical edges) along the margins of the steep sided
canals will modify the vegetativé, bifd, and small wmawmel habitet
considerably. The draft statencent does not discuss these aspgcﬁs
of the terrestrial habitat in the Turkey Point region.

It is essential to note that the fluw of surface water over
the marsh area and through the mangrove fringe has not existed for
éver 30 years because of drainage canals and roads that serve as
diversion dikes. Consequently, fresh water'fallihg on the marsh
area tends to remain there until it sinks into. the near-surface aquifer,
evaporates, or is transpired by the vegetation. There is only a

minor contribution of vegetative material to the bay-sound system;

that occurs during return flow from storm and hurricane overwash,
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by the peot depunits, rathor han @ majey source area for vepetative

[

detritun to the

self-contoingd in the navsh erea and 1o nab critical to the estuary

svstem.

.

svstem, however, is not designed to

-~

e modifisd marsh erca, the

-

fringe, and the estusry syston

cooling

are

vate for this purpose, but there is no

the monitoring syston is in:

indicaticen of an AUC requils

mrove:
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The coviroernanial cunte of operating (he

sre not eppleved dn sufiicient depth in

the covironoental steterent. Dnvivomuentel iwmacts are listed in torms

of teuwperature yic. v yed) o sctlvity relessa, rather }ban effects

on marinz Tor example, it

is stalecd age to marinz

life is expacted to be limited te only 10 acres in which there will

be a rise of 3%, During interin epcerations the rise is cxpected te be

o1 -y oy 9 - b 1 ot e
w1 4°F ever 1500 acres of the bav. The statesmant, however,

foils to relate these increascs Lo sypecific envivenmental and to

assess the significasr~ of sthe effcct. 1ncxo§sad tomperature is not
an environmental cost; effects on mariue 1iic ere cenvivonwental

costs. These mafirf Yife cbs;s for intevim coperation should be s;afed
in order to compere costs and bencfite adeguately. Without suéh an

approach thare cannot be a logical evaluatiocn of the cffectiveness of

the plant components in reducing cnvironmental impact.

s

The statement indicates that alternative actions result in
“unknown" or "not different" effects. The basis for these statements
should be incorporated. If an effect is unknown, it should be demonstrated

' an adequate basis

to be insignificant or if it is 'not different,’
of evaluation should be provided. Without this supporting evidence,

ve do not have a clear rationale for examining the alternatives.
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the cost-biws

, o onvivententol effcats of

radiation waste, ond chemical emissions.

7§ the env: are so suall that they can be

neglected, the should support this couclusion.

o - Y} - .
iy Lhe s

arout taxw bone!

iy scetion

on cost-benefit analysis iz not appropriate. Under the reascnzble

assurpition U
rejects the alternative thaet the projected powor needs not be mat) the

tax revenuos Vill exist in any cace although they may not benefit fhe

of societiy.

From the psaint of vigw of tho cost-banefit onalysis, the

discussion houl sunk or sevves only te confuss

matters., Tho cost of o decision nol to utilize the installed f'*J::ﬁ:cs
will be apvropriately r&flxéﬁéd in the additional differentizl outlavs
nceessary to obtein power generated by alternate facilities.
Of iwportsnce for a specific action zre thoese additionzl costs which
must be incurred in order to achieve the stated objective.

The cost--benefit treatment of the natural area iwmpacts does not

deal adequately with the concept of cost. According to Table 21,

the refercnce case would permancntly affect 6,500 acres of natural

[$12]

arca. To be consistent, the effects of the other alternatives, incizding

leaving the land in its oriecinal stote, should be similarly stated,
O o >
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The'cests u*cd by AEC will only bo vealized if Flori

'anc nght or some otl 161 owner of the 7,000 aerevﬁite guarcntees that

'the land wi lJ bC.hPPf'UHUtVGlOFC(. eOtﬂeTwise :thehﬁatural area eéfee;s

Jof thefal;ernntives areztﬁdse-e;fects which v*ll be ae ociatedfwithe'

the ﬁeet.prcbableeelierﬁaeive use éfbthe land'as_detarmiued by‘phep
merket an&'prevailin: enlng and ﬂevclepmenL fv%trlctlon-. 'Shpuii.phe

:md f probaolo dlteleati\ vuee.of’the land bé;deVeloPment fof :esidcﬁpial
.er industrialjuec,'theﬁ the natural aree effecﬁs_may.be gfeéﬁef tﬁzﬁ:
;tho$e16f=the ref é' ﬁce 'base.}'RationelleveluetiOn-df ell-the alﬁernftiﬁes

'?eeﬁéhde‘théf tbe*prebabl_ ultlﬁite dlspos*taon of ‘the laﬂd undexr-each

»"elternafives'be made'egélicie;' .

‘.MTﬁe‘Veluc‘offthe eost~ﬁehcfit.?§elysie nould be evn?n:ed‘ii

fléhe'éssemptidhsvvith'regafd teveﬁe_need"fOr replecemeuL pewer'fo~

ethis>plentfwere‘madeemere exp e t} ffhe'firse:andgseconﬁ vaar eestsa

for reéleeemeht pewef of-$25;mi11ion and'$llemiilion reépectivéif.ere

major faetors;hand,aseumﬁ;ieﬁe3therefere,afefcfitical.to an”eveluatieng
of ‘the costs of delay. | _
h One real economic COot of delaylng commerc1el operaticn is the

-value of thc electrlcal power that is not p*ocuced becauSe of the Lnavall—

-.abllity of the capac1ty of TurLey P01nt ‘units 3 and 4 The nucleafv

fcapaeityﬂat Turkey Point'was-planned to be*uscd as baseload chpacitv.

-1n additlon, therefore, the.cosLs of delaf nust 1nclude a. cov31ccretlen

”of the difference between the cosLs of produc:ng 1520 HU of eleetr1c1ty

'.at an 80 percent load factor by Lhe uuclear plant amd thc other ChlSthg




o

capacity in the FFL system. This diff

()

rence probably-wcgld not be,
the 5 mills per kil as Qéﬁumcd in the stateﬁcnt,’buf ﬁay be.on>the 
lprder cf l.S'to'Q{C mil1s por kel zAccording_td.l ’9 operating data,
.tbtallproductign CHPpENSES fof'the Ft. Meyers, Port Lver01 des, Rivietﬁ,
Sanford, and’ T;]koy T.’mnt Piants were 3;92,_3.50; 3,65;‘4.61, gn& 3.34
mills per kwh.) If ‘the V¢1;au1cvcost'of_nvglearfPUWQf iS assﬁned'to.
be}2‘milis per kvh, the S»miils rer kﬁh.differchce appears to:be high;
Only_at peak‘load would more costly altc native powver :04‘5 s have to -

.

_be used. At cther l]l 28, all poler weuld be provideo by the existin

-1

baselozd units. The Table precentéd as "LLuCMmenL B p10v1de°

additicnzl support for this point.

The COOL—bCﬂ’ fit analysis prepared by the co:pahy_and AEC assunes.
that ™" ...Lhe nuklear plants will be 1oadcﬁ-ﬂ“cior=rt1:llj to tha -

fossil'plantg, sihcc_the incremental cost of power 1svléss.” This
 approa¢h alloys:the utility to reduce cbnsiderably the opportunity

cogt of producing pdwef; Appafcntly, by closing down the fessil units
‘,atzTurkcy Point, Lhe utiiity will be.able to opcrate‘ﬁnit 3 at full
éapac1ty for the first year and both units 3. and 4 at full capgc1t)
after-the second year. With a dlffcrencc in vallablc costs of pro odu tioi
bgfwecn nuclear and fossil units of S'mills-per'kwh, the‘aboye tode >
'of,operatioﬁ results in power replacement cos;s‘or.gpporthhityfccsts
aof.$25 million fbr‘thé first‘year.and_$li million—fof_the ;géond year;

'The present value. of Lhese costs is $32 1lion. Hdwevgr, if the dlL ere ce

in variable costs of productioﬁ isv2\mills pervkwh'tather'than's,i“
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Given tng of the systew, it is unveasonzble to

that would othorvise

all of the pu

units would have to be provided by the wost inefficicnt units in the

system. It is more reascuable to

the power will be

in the system, or
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ADDITICNAY, o

During cur review vwae noted that din certain instances the statemant
does not presant sufficient information to substantiate the con-—

clusions presented. WYWe recognize that wuch of this infermation is not

of major importance in evaluating the engironiental‘ﬁnpact of the
Turkey Yoint plant. The cumulative effeét, however, could be
significant. It would, thercfcore, be heipfnl in deternining the
impact of the plant if the following information were included in the
final staterent:

1. The statemznt does not include information about the disposal
of non-radicactive solid waste, iuncluding debris and aquatic organisms
from the traveling intake scrcens, collected during the routine
operation of the plant. The disposal nethod (e.g., incineration,
sanitary landfill) that will be used should be described.

2. A discrepancy is noted between page 68 (12 miles) and page
83 (25 miles) as to the location of the ncarest dairy herd.

3. The population dose estimate should include thé dose contri-

' .
bution from all sources including secondary effluent sources, such as

auxiliary ventilation, containment purging, condenser air ejector,

blowdown flash, blowdown, secondary system leakage and direct radiation.
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‘_\ ])1 -wﬂr. g

e -_.,_.___,._ -

(’“ : OdL estimat e of

”gAe*ee'Dc aged aL QJOV and*

 HD1SCthg’ of - I
Extent of * =~ 3000 cfs 1500 cfs - 2100 cofs
 h3m2g¢v‘ ' . » : ..' _
Severe 400-600 100-200 © . 300-500 -
- Hodurate. . 80021000 . 300-500 © 600-500
Subtle | 1000-1800°  600-E00-  800-1200
Extent. of 2750 ofs 2150 cfs -
. Demage ¥ B ‘ '
Severe | '100-300° . 100-300 -
‘ModeTate 300-600 - 200-500 -
 Subtle 1600-1000 500-800
Initial ' 3'.FirSte: '1 Second B
Interim.

- Period

]#7,hxtent of Dz nage

',Severe Danaﬂe = 75 804 of ‘the organlsmq are el:nlnated

Moderate Danag

= 50-60% of ‘the organicms are elininated.

]SubLle Damgge = lO/ ‘of “the ‘organisms’ are ellmlnated

Unless requxred under Paragraph V.

Operatlonal Perlods (as deflned by the Flnal Judﬁnent 9/10/71)

A
' "ftlme as the Card Sound Canal is corpleted (Paregranh
"31V Secion: 3)
' 1n February, 1972.)

The ' 1n1tial' perlﬁd - September 10 1971, until sueh'

'The "f:rqt interim"

(The Caru Sound Canal was corolcted

per¢od - Follov1ng-comp]et10n of

The ™

 -the Card Sound Canal until October 1, 1973 (Paragraph:
vxIV, Sectlon 4. )

¢

'_The "'1ne1__pcr10d - commences follcn;vg cowPlctlon of
»E}Lhe~eoqllng.pystcp.a

(Pa;agraph,lv Prefuce )

L AttechmontiAo

the n;t.ul ULV100 und the fl‘”‘ 5:
acr

'Intcrlm e

A & PO

H
. U’

uO V_SCA’I

second interim" n01:od - October 1, 1973 ‘until
" “no 1ater than September 10, 1976 (Puragraph v, Sectlon""
G | | . |

-




FPEL 1969

Cape Konpedy B

Cutler 346G
Ft. Movers 558
Laudoyrdale 212

Palatka 109

Port Evergledoee

Riviura_ B - 140
Sanfordi 156
King Henry : 72

roraL 6,3

Veightced average cost of

E-10 - 26

3,57 -
»

5.35 32%

3.92 -

M\

yroduction = 3.95 wmills/Ih
1

*Plans for additions to the system are as follows:

Year

Unit
1972 Sanford 4

1972 * Lauderdale Gas
Turbines

1973 - Sanford {5

400 MW

444 MY

400 MW

1974 Hutchinsen Island 850 MW

Pilont Factor
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-““31 March 1972
..“PENDIX E - 11¢

Mr. Lester Rogers, Director

Division of Radiclogical and
Environmental Protection

-U. S, Atomic'Energy Commission

Washington, D. C. 20545

Dear Mr. Rogers:

Reference is made to your letter (unddted) forwarding copies of the
draft environmental statement on Turkey Point, Plant Units 3 and 4,
- for our veview and comment. Theo stateoment has been reviewed as to
‘its adequacy in accordance with the requirements contained in
Appendix B to ER 1105- 2-507 Corps of Engineers Regulatlons, dated

3 January 1972,

Based on our review of 1nformat10n and data presented in the ‘statement -
the following comments are offered:

Page 11 - The statement that - "The. predominant mangrove swampland
din the region . . . . . has very little direct commercial or recreational
- value" appears to be contradictory to ‘that contained on page 19 relating
to the importance of mangroves as . . . . . "one of the most important
elements in the ecology of tropical and subtropical areas . ." and . . .
"the beginning of all important marine food chains." Biological infor-
mation and data presented in the statement on pages 22 and 23 would
appear to support the fact that their contribution to the commercial and
- sport fishery of a marine area can be considerable. It is suggested these
‘'statements be reconsidered in the light of data presented.

Page 47 - In the first paragraph describing the environmental impact
of land use the EIS states that - "about 7,000 acres of natural swampland
south of the plant will be altered in providing the channel cooling
system . . . . ." However, we can find no discussion as to the anticipated
degree of alteration and its concomitant impact on the productivity of
Card Sound or Biscayne Bay. It would appear that some clarification may

be necessary.
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Page 49 - In discussing the environmental impact of water use on
plant operation and peak load conditions the.EIS states that - "if the
system is highly taxed it is likely that unfavorable conditions would
become common." Some documentation or presentation of data, or an

- evaluation of the degree and duration of environmental stress to the

various ecosystems that would be anversely impacted in this regard,
appears warranted.

Page 50 - With further reference tc the covirconmental impact of
Page 5 £
water use the report states — "that temperatures and salinity increases

will exist along much of the Bay and Sound shorelines during most of the
year cycle." Further discussion of the effects of those. ihcreases would

- be helnful esSpec -..11‘7 when considerine aon earlicr at—.o-,«..n ......
be helniul

——eh dddpn Wi Ll kb auwcuu \ULL pape I."Q]

that - “trawl samples collected around the rim of the Sound showed that
most species occur in the shallow narrow band surrounding the basin.”

Page 53 -~ In discussing'the environmental impact of interim operating
conditions it is stated that - "the bottom organisms in these (plume)

. zones will be exposed to the elevated temperature only half the time."

. impact of the proposed action.

The environmental impact of that condition would be clarified by additional
discussion in the report. For example, if temperatures approach or exceed
lethal limits only a small percent of the time during tidal flow in.
Biscayne Bay, the result could effect a major reduction in the number aud
kinds of organisms.

Pages 58 - 60 - The discussion of biological impacts relating to the
loss of plankton organisms appears to be deficient in providing sufficiently
detailed information for an adequate review of probable effects on phyto-
plankton or zooplankton in the Sound; although on page 60 it is stated that -
"A major part of the plankton that enters the multi-chanmnel coollng system
from Card Sound will probably be killed . . . ."

Page 84 - In discussing adverse effects which cannot be avoided, the
impact on rare and endangered species is indicated as an area requiring
further assessment. Additional information as to when such impact and
its ‘scope would be evaluated appears necessary to qualify those effects.

Page 108 - The report states that — "Continuing monitoring and study
programs are to be carried out to evaluate further the envirommental
" Problems as to the potential temperature
rise in excess of consent decree limits are discussed rather briefly in
the statement with the conclusion that there is a need for continuing
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research and field studies to permit optimal use of the plant while

' minimizing potential stresses on the adjacent ecological system. - It
is noted that those studies are postulated to require several years to

. complete before definitive results can be obtained. However, it is

. suggested that further discussion be included as to what actions would

. be taken as to plant operation and/or shutdown if and when such stresses
became apparent during monitoring operatioms.

- In summary, it would appear highly beneficial to .include additional

basic daia i the statement to provide mere conclusive svidence on which

to fully evaluate the scope and nature of the impacts of the proposed
raction. - The report admittedly states that - "additional studies are
- needed to more adequately define those effects.

" The summary of environ-

menial impact amd adverse cffects, contained in paragraph 3 of the SUMMARY
page prefacing the report, qualifies those effects as being minor in

~nature; however, the sparsity of data, at this time, would appear to

preclude such a conclusion.

We appreciate the opportunity to comment on the statement and the
extension of time granted to complete our review.

Sincerely yours,

e
JAMES L. GARLAND
Chief, Engineering Division
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April 20, 1972

Mr. Lester Rogers, Director

Division of Radiological and Environmental
Protection .

U. S. Atomic Energy Commission

Washington, D. C. 20545

Dear Mr. Rogers:

, The State PTanning and Development Clearinghouse has reviewed the
following draft environmental impact statements:

(1) Draft Detailed Statement on the Environmental Consideration by
the Division of Reactor Licensing, U. S. Atomic Energy Commission,
Related to the Proposed Operation of Turkey Point Units 3 & 4 by
the Florida Power and Light Company. Issued December 23, 1970

. SPBC Project No. 71-1071

(2) Draft Detailed Statement by the Division of Radiological and
Environmental Protection, U. S. Atomic Energy Commission on the
Environmental Considerations Related to the Proposed Issuance of
Operating Licenses to the Florida Power and Light Company for
Turkey Point Plant Units 3 & 4, Docket Nos. 50-250 & 251 Dated
February 9, 1972, and Florida Power and Light Company Turkey Point
Plant Units No. 3 & 4, Environmental Report Supplement Dated
November 8, 1971. SPDC Project No. 72-0799.

During the course of our review, we have referred the environmental
impact statements to the following agencies, which we have identified as
interested in the environmental effects of the project or in developing or
enforcing standards relating to these effects: Department of Agriculture &
Consumer Services; Board of Trustees of the Internal Improvement Trust Fund;
Department of Community Affairs; Game and Fresh Water Fish Commission; Depart-
ment of Health and Rehabilitative Services - Division of Health; Departiment
of Natural Resources; Department of Commerce; Department of Pollution Control;
Department of State - Division of Archives, History, and Records Management;
Public Service Commission; Department of Legal Affairs; to the Metropolitan
Dade County Planning Department; and to the Environmental Information Center
through which we received comments by the Izaak Walton League of America and
Mr. Ross McCluney of the Tropical Audubon Society.

Agencies were requested to review the statements and comment on the ade-
quacy of treatment of environmental matters of their concern, additional
alternatives which should be considered, and project modifications or special
control measures to reduce or avoid adverse environmental effects.

2240
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Since the statements were received and, hence, sent to agencies
for revievi on different dates, we received two sets of comments from
some agencies. A summary of comments made on each statement is pre-
sented separately beilow. Review comments on statement (1) follow: The
Board of Trustees of the Internal Improveient Trust Fund and the
Department of Health and Rehabilitative Services - Division of Health

~offer no adverse comnents. See attached letters. The Denartment of
Matural Rescurces; Department of Pollution Control; Public Service
Commission; Department of Legal Affairs; Metropolitan Dade County Plan-
ning Department and the Izzak Walton Leaque of America offer comments
on the statement and project which should be considered. See attached
letters.

Review comments on statement (2), including the supplemental report,
follow: The Denartment of Agriculture and Consumer Services; Public
Service Commission; and the Department of Legal Affairs offer no adverse
comments. See attached Tetters. The Board of Trustees of the Internal
Improvement Trust Fund; Department of Health and Rehabilitative Services -
Division of Health; Department of Natural Resources; Metronolitan Dade
County Planning Department; and Mr. Ross McCluney of the Tronical Audubon
Society offer comments on the statement and project which should be
considered. See attached letters.

No comments on these statements or the projéct were recejved from the
Department of. Commerce; Department of Community Affairs; and the Game and
Fresh Water Fish Commission.

We find that this project will be in accord with state plans, projects,
programs, and objectives provided: (1) the attached review comments are
considered in the final environmental impact statement; and (2) the
feasibility of incornorating into.the project any modifications suguested
by the review comments or resulting from a consideration the attached
comments be addressed in the final environmental impact statement; and
(3) with the understanding that the project must be certified and a permit
issued by the Department of Pollution Control before operations begin.

In preparing the final statement, particular attention should be given
to the comments of the Attorney General in revising the "need for power"
section of the statement. This revision should delineate in operational
terms the progqram to be undertaken by the Florida Power and Light Company
to discourage or reduce low priority demands for power and cease to proceed
on the faulty assumption that every demand for power must be granted as
necessary to promote general welfare no matter how fundamental and basic
or how whimsical, frivolous, or novel the intended power usage miaht be.

The need or demand for power is not and does not have to be treated as though
it were an uncontrollable factor. On the other hand the operation of power
plants has to be looked at and treated for what it involves: the irrever-
sible expenditure of eneragy fuels, the acceptance of thermal pollution from
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all energy released and not converted into electricity, and the acceptance
of pollution from the by-products of the oxidation, fusion, .or fission
process involved. Heretofore, the demand for power has been considered
the independent variable; the expenditure of energy resources has been
considered the dependent variable; and the acceptance of the environ-
mental effects has been considered a necessary consequence. What we

are saying is that to promote the general welfare, it is imperative

that a balance be scught; and that this balance can be achieved only if
effective programs are developed to control growth in demands for power
and to 1imit, reduce, or reject demands for power to be used for purposes
which are not in the public 1nterest

Please apnend a copy of this letter, with attachments, to the final
environmental impact statement submitted -to the Council on Environmental
Quality. This will assure the Council of our compliance with guidelines
implementing the National Environmental Po]icy Act of 1969 (PL 91-190).

We request that the Atomic Energy Commission forward us one copy of the
final environmental statement submitted to the Council on Environmental
Quality and, in the letter of transm1tta1, refer to the SPDC numbers
assigned these statements

Sincefely youfs/

/
OMER E. STILL, JR.
State Planning and DEvelopment
Clearinghouse
HESJr/was
Enclosures
cc: Lt. Governor Tom Adams
Honorable Doyle Conner
Mr. Randolph Hodges
Mr. Joel Kuperberg
Mr. Ross McCluney
Mr. William Partington
Mrs. M. Athalie Range
Mr. James Redford, Jr.
Mr. David H. Scott
Honorable Robert Shevin
Dr. Wade Stephens
Mr. H. E. Wallace
Mr. Reginald Walters
Mr. Jess Yarborough
Mr. Robert Williams
Mr. Kenneth Woodburn
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TO: Homer E. Still, Jr., State Planning and Development Clearfinghouse KeCEWED
725 South Bronough Street, Tallahassee, Florida 32304

‘ROM:

Board of Trustees of the Internal Improvement Trust Fund

RE: U. S. Atomic Energy Commission: DEIS on Turkey Point Units 3 & 4
’ by the Florida Power and Light Company. SPDC Project No. 71-1071

We have reviewed the above environmental impact statement and comment
1s to the adequacy of treatment of physical, ecological, and soc1olog1cal
:ffects of concern to us as shown below

Check (V{ for each item
None | Comment enclosed

1. Additional specific effects which should be
assessed:

2. Additional alternatives which should be
considered:

3. Better or more appropriate measures and
standards which should be used to evaluate
environmental effects:

4. Additional control measures which should be
applied to reduce adverse environmental
effects or to avoid the irreversible or
irretrievable commitment of resources:

5. Our assessment of how serious the environ-
mental damage from this project might be,
using the best alternative and control
measures:

6. We identify issues which require further
discussion or resolution as shown:

e

. h’g:és wish

0 does not wish

NN AN AN AN AN

This agency to review the final environmmental impact state-

Nl Lo

(NQEE/ﬂItltle of‘éuthentl off1c1al)

ment on this project.

Ef/;;ne

Enclosure(s) Attached

Joel Kuperberg, Executive Director ‘ SPDC:NO":7 ‘.{(J’]‘_'
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TO: Homer E. Still, Jr., State Planning and Development Clearinghouse
725 South Bronough Street, Tallahassee, Florida 32304

FrROoM: Dr. Wade Stephens
Division of Health

RE: U. S. Atomic Energy Commission: DEIS on Turkey Point Units 3 & 4

«

by the Florida Power & Light Company. SPDC Project j@W§Z¢OMQ?kANDDEVHIWMEE
' 'CLEARINGHOUSE

AUG 10 1971

RECEIVED

SPDC NO. .2_/__/_[___/

We have reviewed the above environmental impact statement and comment
as to the adequacy of treatment of physical, ecological, and sociological
effects of concern to us as shown below!

Check (V{ for each item
None | Comment enclosed

1. Additional specific effects which should be - ‘//

assessed:

2. Additional alternatives which should be 'v//
considered:

3. Better or more appropriate measures and
standards which should be used to evaluate V//

environmental effects:

4. Additional control measures which should be
applied to reduce adverse environmental
effects or to avoid the irreversible or ' t//
irretrievable commitment of resources:

| 5. Our assessment of how serious the environ-

mental damage from this project might be, , »//'
using the best alternative and control
measures:

6. We identify issues which require further : 'V//

discussion or resolution as shown:

B does wish
ie i -
This agency O does not wish to review the f1na1 environmental impact state

(6 Vienfuld /%

(Name & title of authentlcatlng official)
] C. L. Nayfleld"h.D., Administrator
g None Rediological & Occupational Health Sectior

O Attached

ment on this project.

Enclosure (s)




REUBIN O’D. ASKEW
Governor

RICHARD (DICK) STONE
Secretary of State

ROBERT L. SHEVIN
Attorney General

FRED O. DICKINSON, JR.
Comptroller

THOMAS D, O’'MALLEY
Treasurer

DOYLE CONNER
Comniissioner of Agriculture

: ] FLOYD T. CHRISTIAN
RANDOLPH HODGES LARSGN BUILDING / TALLAHASSEE 32304 / TELEPHONE 224-7341 Comumissioncr of Education
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August 12, 1971 CL/nht+; ?r“”’
A5 16 1an
. ﬁﬁbu\(r,u
MEMORANDUM :
TO: Mr. Homer E. Still, Jr.

State Planning and Development Clear%nghouse

PR

FROM: Randolph Hodges, Executive Director;f\

SUBJECT: U. S. Atomic Energy Commission: Draft Environ-
mental Impact Statement on Turkey Point Units
.3 and 4 by the Florida Power and Light Company,
SPDC Project No. 71-1071

Staff review of draft environmental consideration developed by
Florida Power and Light Company concerning Turkey Point Units
3 and 4 indicates the following:

1. The statement does not adequately cover the adverse environ-.
mental effects on marine life that can be anticipated from
operation of the proposed nuclear power plant. The
statement minimizes environmental damage that has already
occurred from the operation of the existing fossil fuel
plant Units 1 and 2. A biological survey report prepared.
for Mr. F. D. R. Park, Water-Control Engineer, Public Works
Department, Miami, Florida, concerning proposed intake and
discharge canals for Florida Power and Light Company,
Turkey Point, Biscayne Bay and Card Sound is attached for
your information.

2. As is partially pointed out by the draft environmental
statement, environmental damage has occurred off the
existing discharge canal through the loss of submerged
vegetation which is highly valuable as habitat to marine life.
Some kills of marine life have occurred at this plant already,
with the most recent involving about 2,000 fish.

DIVISIONS / ADMINISTRATIVE SERVICES - ENVIRONMENTAL RESEARCH AND PROTECTION « INTERIOR RESOURCES

MARINE RESOURCES - RECREATION AND PARKS
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3. Section 5.3.1 of the draft statement concerning intake

' structure design states that "Design of the condenser
codling water intake structure is similar to that of Units
1 and 2, with which Florida Power and Light has had con-
siderable operating experience. with no instances of signi-’
ficant numbers of fish or crabs being drawn into the intake.
'On the contrary,' states the applicant, 'large schools of
fish are frequently seen in the intake avoiding the structure
with great ease, and apparently thriving on food material
being drawn into the area.’” " Such statements as this

. indicate a complete lack of understanding concerning the
problems of entrainment of marine organisms in power plant
cooling water. Many marine animals of sport and commercial
fishery importance occur in the plankton as eggs, yolk-sac
larvae or small juveniles; these animals move with the
currents and could not possibly avoid the intake structure.
Recent laboratory studies have shown that eggs and larvae
are very susceptible to temperature changes, and an increase
of only a few degrees will retard or stop their develohment
or result in death.

Since this proposed plant will circulate seven billion gallons of
water per day of cooling, the destruction of planktonic marine
animals in this volume of water will probably be highly 51gn1f1canﬂ
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T0: Homer E. Still, Jr., State Plannlng and Development Clearinghouse
725 South Bronough Street, Tallahassee, Florida 32304

FROM:  Randolph Hodges, Executive Director
Department of Natural Resources

RE: U. S. Atomic Energy Commission: DEIS on Turkey Point Units 3 & 4
by the Florida Power and Light Company. SPDC Project No. 71-1071.

We have reviewed the above environmental impact statement and comment
as to the adequacy of treatment of physical, ecological, and sociological
effects of concern to us as shown below:

Check (v{ for each item -
None | Comment enclosed

1. Additional specific effects which should be -
assessed: _ e

-
4

2. Additional alternatives which should be
considered: . Sy

3. Better or more appropriate measures and
‘standards which should be used to evaluate
/environmental effects:

4. Additional -control measures which should be
applied to reduce adverse envirommental
effects or to avoid the irreversible or
irretrievable commitment of resources: Yo

5. Our assessment of how serious the environ-
mental damage from this project might be,
using the best alternative and control e
measures:

6. We identify issues which require further
discussion or resolution as shown: Lo

D does wish

. to review the final environmental impact state-
O does not wish

This agency
ment on this project.

N .
.
e, ["( il

6Name & tlﬁla of authentlcatlng off1c1al)

' 00 None

Enclosure(s) O Attached

nerc LlnolT
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STATE OF FLORIDA
DEPARTMENT OF

AIR & WATER POLLUTION CONTROL

SUITE 300. TALLAHASSEE BANK BUILDING
315 SOUTH CALHOUN STREET. TALLAHASSEE, FLORIDA 32301

VINCENT D PATTON
EXECUTIVE DIRECTOR

Dade County, Turkey Point
Draft Environmental Impact
sPpC 71-1071 z

August 13, 1971 : : " DAVID H. LEVIN

CHAIRMAN

o

CLESHIR SHOUS
Mr. Homer E. Still, Jr.

State Planning and Development Clearinghouse -
Department of Administration “ heooivil

Bureau of Planning }f‘q {

725 S. Bronough Street : ' SPDCNO

1} STATE PLANNING AN TEVE: OPMENT |

piE a9

E

Tallahassee, Florida 32304
Dear Mr. Still:

The draft environmental impact statement for the Turkey
Point Units 3 and 4 of the Florida Power and Light Company
'has been reviewed. This statement is based on the cooling
water designs of about a year ago in which the water

was to be discharged through a canal into Card Sound and
Lower Biscayne Bay.

At present the cooling water system is the subject of
consideration by the Federal environmental agencies and
is under litigation in Federal court. The system which
results from the settlement of this matter will probably
be different from the one discussed in the statement.
Further, the Air and Water Pollution Control Board has
approved a Department proposal to study thermal effects
of power generating facilities in Florida.

Based on the above circumstances and the yet unresolved
effects of the cooling water system, the Department cannot
give approval of the environmental impact statement.

Very truly yours, i

N : T
/{ﬁ ‘)”X/”Qlcvaﬁ ‘”%Lﬁ

(xDav1d H. Scott, Acting Dlrec
Division of Planning '

DHS:sdt

cc: Mr. Donald G. Frier,
Bureau of Permitting

JOHN R. MIDDLEMAS GEORGE RUPPEL. JAMES F. REDFORD. JR.

BGARD MEMBER BOARD MEMRER BOARD MEMEBER

tor

A.D. VINCENT |

BOARD Ao MHE &
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PUBLIE SERBVICE -[IEIMMISSIIBI‘J

76 . SOUTH ADAR " SREET

JESS YARBOROUGH, CHAIRMAN ' PALLAHASSEC .- as

TELEPHONE 904 -~ $43.5622
WILLIAM T. MAYO
BILL BEVIS

- the Company's plans for the protection of the environment.

STATE PLANNING AND DEVELOPMENT

August 3, 1971 . ' - Ct EARINGHOUSE
MG S 19T
KeCrwel
Mr. Homer E. Still, Jr., ] l”“?n)'
State Planning and Development Clearlnghouse : spocmmz____a—a—

725 South Bronough Street . — -
Tallahassee, . Florida 32304 “

Dear Mr. Still:

Thank you very much for your letter of July 26, 1971,
requestlng my comments on the environmental impact statement
in reference to the Turkey Point Nuclear Power Plant located
in Dade County.

I have followed very closely the progress of the
Turkey Point Plant since 1965 and have reviewed several times

I have made on-site inspections of the facility and reviewed
the plans with Florida Power & Light Company personnel. 1In
my opinion, there will be at the worst, most minimum effects
on the environment which will be greatly outweighed by the
benefits of serving the public with adequate electric power.

With the controls and regulations of the U.S. Atomic
Energy Commission, the Dade County Pollution Board, and the
Florida Department of Air & Water Pollution Control -~ which
is one of the best in the United States - I believe that the
environment will be adequately protected.

If I can be of any further assistance or if there is
any more information that you would like to have, please let T
me know.

Sincerely,

JY;di
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Mr. Jéss Yarborough,

Chairman, Public Service Commissio%1~

Ct EANINGH

32304

U. 'S. Atomic Energy Commission: DEIS on Turkey Point Units 3 & 4

by the Florida Power & Light Company.

SPDC Project No.

71-1071

We have reviewed the above environmental impact statement and comment

as to the adequacy of treatment of physical, ecological, and sociological
effects of concern to us as shown below:

Check (V{ for each item

.None [ Comment enclosed

Additional specific effects which should be
assessed:

Additional alternatives which should be
considered:

—

AN

Better or more appropriate measures and
standards which should be used to evaluate
environmental effects:

L/ 4

Additional control measures which should be

applied to reduce adverse environmental
effects or to avoid the irreversible or
irretrievable commitment of resources:

Our assessment of how serious the environ-
mental damage from this project might be,
using the best alternative and control
measures:

o

We identify issues which require further
discussion or resolution as shown:

This agency [ does not wish

ment on this project.

Enclosure(s) - o

DEIS

D4 eﬁ//lsh

A

STATE PLANNING AN

Reloved

SPDC No,j_l_f 197 /

————

to review the final environmental impact state-

uDEVElOPMEh;

HOUSE.
AG 1971

Homer E. Still, Jr., State Planning and Development Cleatinghouse
‘725 South Bronough Street, Tallahassee, Florida

] Ncme/

Attached

4/28/71

(Name—&/j;pie of autheﬁ/& atlng official
LADIEE

)
7

~

-

JIPT

L,éf 2 S /
Lg;¢{f4ﬁ{é6161.4 /)fz;/2/47?/»
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STATE Pi ANNNGNNUIEVUOPMEN;]
' C e ARINCEHCUSE
TO: Homer E. Still, Jr., State Planning and Development; Clearinghouse
725 South Bronough Street, Tallahassee, Florida 32304 s oa 1971

FROM: Honorable Robert L. Shevin keteveD

Attorney General _ spoc;wnf7/’zgijtl~

RE: U. S. Atomic Energy Cdmmission: DEIS on'Turkey Point Units 3 & 4
by the Florida Powar and Light Company. SPDC Project No. 71-1071.

We have reviewed the above environmental impact statement and comment
as to the adequacy of treatment of physical, ecologlcal, and sociological
effects of concern to us as shown below:

Check (v{)for each item
None | Comment enclosed

1. Additional specific .effects which should be

assessed: ‘ V/

2. Additional alternatives which should be
considered: V4

3. Better or more appropriate measures and
standards which should be used to evaluate V/
environmental effects

4. Additional control measures which should be
applied to reduce adverse environmental
effects or to avoid the irreversible or \//
irretrievable commitment of resources:

5. Our assessment of how serious the environ-
mental damage from this project might be, V/
using the best alternative and control
measures:

6. We identify issues which require further \//
discussion or resolution as shown: :

E/eoes wish

. to review the final environmental impact state-
0 does not wish

J\%LE//L/JZ/ i%iﬁ

(Nfme & title of authentlcatlng official)

This agency

ment on this project.

Enclosure(s) E;*ii:iched ) }V“
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C AUG o4 19T

. TALLAHAquE, FLORIDA 30301

ROBERT L. SHEVIN
ATTORNEY GENERAL

August 23, 1971

heibivel

SPDC NO, 7/ /07/

Mr. Homer E. Still, Jr. ’ ' “
State Planning and Development Clearlnghouse

725 South Bronough' Street

Tallahassee, Florida 32304

Dear Mr. Still:

After reviewing the attached draft detailed statement of the
‘environmental considerations concerning the proposed operations
of nuclear power plants at Turkey Point, I have the following
.comments :

I believe the material under Section 3.0, entitled Need for
Power, should be re-evaluated. The guestion of whether or not
the Company is creating a demand for electricity by advertising
has not been considered. If a decision whether or not to grant
.operating licenses for these facilities is to be based partially
upon the need for electricity, this guestion must be answered. -
If the Company is to maintain that it must begin operations to
avoid brown outs or black outs, it must show that it is not con-
~tributing to such a crisis by advert1s1ng new and greater uses
of electric power.

;Secondly, Florida Power and Light Company's statement that there

are no other power resources within -or without the State of Florida
that can be called upon must not go unchallenged. According to -
information available to this office from the Federal Power
Commission, the Company is a member of what is known as the Florida
Pool, which includes the Florida Power and Light Company, Florida

Power Corporation, Tampa Electric Company, Orlando Utilities Commission,
and the City of Jacksonville. Furthermore, Florida Power and Light

is directly connected with the Florida Power Corporation, which is

in turn interconnected with the Georgia Power Company.

These matters should be considered before gfantlng operatlng par-
mits, since the actual need for electricity is a major factor to be
considered in the decision-making process..

/:?ncerely,

RLS/Hg ROBERT IM SHEVIN
Attorney General
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702 ]usnce Building
1351 N. W. 12 Street
Miami, Florida 33125

Telephone 377-0381

August 9, 1971

e s Y I RISV T s ey

STATE PLANNING AND DEVELOPMENT
CrbtiLINCGHGUSE
Mr., Homer E. Still, Jr., Chief : :

Bureau of Planning : " M 19 1971
State Planning and Development : o
Clearinghouse heoeweD

Florida Department of Administration SPDCNO.:Z"/L!7Z

725 South Bronough

Tallahassee, Florida 32304 . . | .

Dear Mr. Still:

Re: U.S. Atomic Energy Commission: Draft Environmental Impact
Statement on Turkey Point Units 3 and 4 by the Florida Power
and Light Company SPDC Project No. 71-1071.

The Metropolitan Dade County Plannlng Department, with the assistance'of
the Dade County Pollution Control Department, has reviewed the Draft
Environmental Impact Statement on Turkey Point Units 3 and 4.

We have enclosed the comments of the Pollution Control Department, which
deal with the thermal pollution aspects of the utilization and release of
cooling water to Card Sound, It is their opinion that "the major problem
that remains unknown is the possible long-term detrimental effect of the
released cooling water" and that ’there could be in time, a critical high
water temperature affecting Card Sound, Barnes Sound, and South Biscayne
Bay . ”

Although the Planning Department is mnot qualified to comment on the
technical dispute concerning the effect of heated cooling water to Card
Sound marine life, certain comments are in order regarding the content
and rationale of the Draft Environmental Impact Statement., The page
numbers accompanying the comments refer to pages in the Draft Environ-
mental Impact Statement.

Pages 4-5: Need for Power. As a public utility, Florida Power and Light
should be concerned with the lessening of demand for electricity as well
as the supplying of power, as a means of adequately serving the public.
Recent advertising of the company appears to recognize this, but much more
could be done. For example, an advertising program could encourage lower
electrical usage not only during peak times, but throughout the year.
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Mr. Homer E, Still, Jr.
Page Two
August 9, 1971

Such a continuing program should stress the implications of increased

power demands for the sensitive environment of South Florida: increased
air and water pollution, increased thermal pollution, increased radiation
levels, increased demand for land, Accompanying this program directed at
‘individual consumers could be a counselling effort aimed at business,
industry, and goverumental users and the feasibility of changes in processes
and policies resulting in lower power demands.

Changes in the rate structure, such as imposing a penalty on large users
during critical periods, or at least eliminating lower rates for large-scale
consumers, could further lessen the demand for power, and present an alter-
native to merely increasing capacity to meet demand trends.

Of course, the overriding factor in the increased demand for power is the
population growth of Florida. Should the availability of natural resources,
such as water and land, become more critical, it is possible that coustraints
on population and development would be imposed, thereby stzbilizing the need
for power. '

Page 19: Regional Impact of the Plant. The plant site is not, and will not
be, the "unspoiled wilderness” cited by the applicant in the last paragraph
on the page. The plant itself is huge, with towering stacks for emissions
from the two operating fossil fuel units. The plume from the stacks is vis-
ible for miles. The canals dug for intake of circulation and dilution water
are at least 100 feet wide and the discharge channel under construction is
proposed to be approximately 227 feet wide and 5.5 miles long. Quite
obviously, the changes imposed on the previously unspoiled wilderness have
been substantial., Nevertheless, Florida Power and Light has acted to maintain
much of the site in its natural state. Their past actions in this regard are
commendable, and current proposals, such as joint use of transmission rights-
of-way, enhance the beneficial aspects of the plant.

Page 21: Alternatives to the Proposed Action., The fifth paragraph on the
page should be amended. Currently scheduled design and construction of the
plant, and current and projected demand requirements must not be the overrid-
ing criteria for cooling water discharge proposals. The ‘long-term effect

on Card Sound, Biscayne Bay, and the ambient enviromment must be the prime

., eriterion for a decision.

Sincerely,

Q0oL

Reginald R. Walters, AIP
irector

RRW:PK/kj
Enclosure

cc: Mr, Peter Baljet, Director, Pollution Control
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725 South Bronough Street,

FROM: Reginald R.
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State Planning and. Development Clearinghouse

Tallahassee, Florida 32304

Walters, Executive Director

Metropolitan Dade County Planning Department

RE: U. S. Atémic Ehergy’Commission: DEIS on Turkey Point Units 3 & 4
by the Florida Power & Light Company. SPDC Project Ne. 1071

We have reviewed the above environmental impact statement and comment
as to the adequacy of treatment of physical, ecological, and sociological
effects of concern to us as shown below:

Check (V{ for each item
None | Comment enclosed

1. Additional specific effects which should be v//’
assessed: .

2. Additional alternatives which should be ’
considered: y//

3. Better or more appropriate measures and
standards which should be used to evaluate 'v//
environmental effects:

4. Additional control measures which should be .
applied to reduce adverse environmental i////
effects or to avoid the irreversible or
irretrievable commitment of resources:

5. Our assessment of how serious the environ-

mental damage from this project might be, v///
using the best alternative and control
measures:
6. We identify issues which require further
discussion or resolution as shown: V//

This agency

8" does wish
1 does not wish

ment on this project.

Enclosure(s)

0

None,
Attached

to review the final environmental impact state-

Q0 ({1,500 M D

(Name & title of authe&)1cat1ng’off1c1al)
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MEMORANDUM E - 12 -1F

TO Paul Kelman, Principal Planner. DATE . August 9, 1971
D. C. Planning Department '
' ‘ _ _ SUBJECT
FROM H. J. Schmitz, Chief ' _ENVIRONMENTAL IMPACT OF THE NEW

- Bvaluation § Planning Dept. 'FLORIDA POWER § LIGHT PLANT .

ollution Control
, I_\n‘)ftﬁfuwam;vk
| DN

The environmental impact statement of December 23 1970, by
Florida Power § Light Company covers many p0551b1e environ-
mental effects from the operation of the new nuclear plant.

‘Because of many unkrown cenditions and factors, the actual
future impact of the full plant operation on the environment
will not be known until after the plant is operated for some
time. Since there is so much guess work involved to predict
future conditions, it is important that all proposed tempo-
rary and permanent contrcl measures as proposed by Florida
Power § Light Co. for the different time periods of the oper-
ating schedules are conducted properly

The major problem that remains unknown is the possible long
term detrimental effect of the released cooling water to Card
Sound and the other bodies of water the sound is connected with.

Durlng the normal average tidal range of Card Sound only
approximately 15% of the sound waters are exchanged. Because
of the few small channels connecting Card Sound with the
Atlantic Ocean it can be assumed that most of the tidal water
will come from and flow to the north (South Biscayne Bay)
where part of it will be recycled as cooling water through
the plant.

- The total maximum discharged heated cooling water'by the new
canal into Nerth Card Sound will be 19,6285 cubic feet/seccnd
when the plant is in full operation; or 915,000,000 cubic feet
per day, which represents approximately one- seventh of the
total Card Sound water volume or theorctically the Card

. Sound water volume could be replaced every seven days by

cooling water from the plant. Since the effluent from the
canal empties in the northern waters of the sound, and there

is no thorough mixing with all the sound water, thlS area of
the sound will have the highest temperatures and because of its
relatively short distance from the plant intake, may cause a
recycling of part of the warmer water which again would result
in higher plant effluent temperatures. In view of this and
other factors, it is assumed that there could be in time, a
critical high water temperature effectlng Card Sound Barnes
Sound and South Blscayne Bay.

HJS:bw
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MaNncrRovE CHAPTER
2829 BIRD AVENUE, MIAMI, FLORIDA 33133
August 9, 1971

STATE PLANNING AN{ DEVE: OPMENI

- CLEAtv-HOU SE

Mr, Homer Still, Jr.

Department of Administration | 1 ALG 11 19T
Bureau of Planning _ o
725 S. Bronough . . Reuewi

" Tallahassee, Florida 32304 SPcho/7/7/Or7v

Dear Mr. Still: . . .

I received a memo on the NEPA 102 statement from William
- Partington of the Environmental Information Center. I
received it on the day -- August 9th ~- the response was

due. Although I realize that the Environmentsl Information -
Center may be the clearing house for such information, the
Dade County Izaak Walton League is the major conservation
factor in the Turkey Point controversy and should be notified.
Therefore, I urge you to consider this response even though
it is late, ’ '

Concerning 1.0, final paragraph, I do not consider this a
fair statement since the controversy over this installation
has been going on for L years, and, except for strikes, con-
struction, has never been stopped. _

In 5.2.2, fourth paragraph, you mention that water would be
heated to a maximum of 15° f. above ambient Biscayne tempera-
ture. Elsewhere you mention that ambient temperatures are in
the vicinity of 89° F. I would like to point out that the
present oll-fired plants have discharged waters as high as
104° F., according to federal monitoring, and this represents
20% of the eventual cooling water flow. Obviously, talk of
temperatures is meaningless unless we take into consideration
B.T.U.'s. ' ' :

Concerning 5.2.3, paragraph three. I think you will find that
you are quoting the hired bilologists of FP&L who have done
little more than check in every 3 weeks. When you speak of
true studies of the University of Miami, you dismiss them
partially by saying they have not yet been completed. Little
mention is made of the studies by EPA. I think you will find
the area of destruction due to discharges into Biscayne Bay

is closer to 650 acres. I would suggest that since November
1969, the date of your quote, a great deal of additional

IZAAK WALTON LEAGUE OF AMERICA




¥r, Fomer 3till, Jr. -2 August 9, 1971

damage has bsen done, much of it irreversible,

‘Con cc*'pinr S.2:l), the difficulty for. the statoments undsr

this section is that remedlies are proposced after the fact.
Also OmLtbcﬂ the bJQPOIOLJCul study from the University

of Mlaml's liarine Laborztory which predicts of the discharge
waters from the Card Sound Canal will recirculate along the
mainland shore into Bilscayne Bay where they will be picked

up again by the Intaks nirpe. Cons°quunt1y, the plant will
cuffer by t°{"r in waeters not sulfficiently coocled. An
investigation bJ you will show thst thws is the major reason
for the Card Sound Canal; originslly the cenal to Riscayne

Bay was to bz .the discharge for al] four units. Eut recircula-
tion csused -the change of plans. Therefore, dismissing of one
group of sclentists bv those hired by ¥P:zL 1s scarcely an
objective acte.

 aaad {—"

a
-

I think that this is the major criticism of this report --
that is, whensver information edverse to the power company is
produced at the University of lMiami, outside consultants are
hired by FP:L, and their word is takenm, This i1s indefensible,
and it only goes to show that il one scientist doesn't tell
you what you warnt to hear, you can always I'ind °potber who will
fell you. I am afraid that this is the major criticism of
these NEPA 102's. Almost inevitably they are a presentation
of the applicant's point of view. I, therefore, suggest that
your report is more like that of a Crand Jury where probably
cause 1is ascertalned by listening to only ore side of the
argument. We hope for better,

-

; ™, /\ s /

e // :‘//;,/ \) ,,// /A __/ -/ /

JFR:m ' ‘J'ﬂ James F Pedford Jr.*"‘

r
Vs
L 5

cc: William Partington .-
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TO: Homer E. Still, Jr., State Planning and Development: Clearlnghouse -
725 South Bronough Street, Tallahassee, Florida 32304 g Y12

FROM: ' { o7 f/

Commissioner of Agriculture

Honorable Doyle Conner : :
% QPLC\O ‘7) il
1

RE: U. S. Atomic Energy Commission: Draft Detailed Statement on the
Environmental Considerations Related to the Proposed Issuance of
Operating Licenses for Turkey Point, Units 3 & 4
SPDC Project No. 72-0799

We have reviewed the above environmental impact statement and comment
as to the adequacy of treatment of physical, ecological, and sociological
effects of concern to us as shown below:

Check (V{ for each item
None | Comment enclosed

1. Additional specific effects Whlch should be ‘
assessed: . i’

2. Additional alternatives which should be
considered: . v

" 3. Better or more appropriate measures and
standards which should be used to evaluate >;/
environmental effects: 4

4. Additional control measures which should be
applied to reduce adverse environmental
effects or to avoid. the irreversible or
irretrievable commitment of resources:

5. Our assessment of how serious the environ-

" mental damage from this project might be, -

using the best alternative and control
measures:

6. We identify issues which require further L
discussion or resolution as shown:

" does wish

This agenCY_ é? does not wish

ment on this project.

to review the final environmental impact state-~

ame & tltle of\anthentlcatlng off1c1al)

0 None

Enclosure(s) O Attached

DEIS 4/28/71
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"FLERIBA LIf SERVICE CCOMMISSIDN

700 SOUTH ADAMS STREEY
TALLAHASSEE 32304
TELEPHONE 904 —899.3622

COMMISBIONERB:
JESS YARBOROUGH, CHHAIRMAN
WILLIAM T.MAYO

BILL BEVIS ‘ March 13, 1972 .

<TeTE P ANNNG ANC GEVELOPMENT

C: kawl - HOUSE

MAR 16 1972

Kebtave

A
SPDCNO‘_.D:Z"’[// “7

Mr. Homer E. Still, Jr.
Chief, Bureau of Planning
Department of Administration
725 South Bronough
Tallahassee, Florida 32304

Dear Mr. Still:

Thank you for the recently received environmental reports.
regarding Florida Power and Light Company. This informa-
tion is being forwarded to Mr. H. E. Janes, Director of
the Commission®s Engineering Department, for his attention.

Yours very truly, )
52'5%%;4;;4 /f£¢¢/z%42/

T. Mabry Ervin, Sr.
Executive Director

TME:1ln
cc: Mr. H. E. Janes w/a
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A L

STATE PLARNING AND DEVELOPMENT
: CLEARINGHOUSE
TO: Homer E. Still, Jr., State Planning and Development Clearjinghouse

725 South Bronough -Street, Tallahassee, Florida 32304 MARLS 1972
FROM: Mr. T. Mabry Ervin,.Executive Director. » keoziveD o
. Public Service Commission ¥ seoe No,7°_2;<.’.o 7 /?

= A AN I

RE: U. S. Atomic Energy Commission: Draft Detailed Statement on the
Environmental Considerations Related to the Proposed Issuance of
Operating Licenses for Turkey Point, Units 3 & 4
SPDC Project No. 72-0799 .

We have reviewed the above environmental impact statement and comment
as to the adequacy of treatment of physical, ecological, and sociological
effects of concern to us as shown below:

Check (v{ for each item
:None Comment enclosed

assessed:

2. Additional alternatives which should be

:1. Additional specific effects which should be ,ﬁ’,
considered: U”,

3. Better or more appropriate measures and
standards which should be used to evaluate
environmental effects:

‘ .

4. Additional control measures which should be
applied to reduce adverse environmental _
effects or to avoid the irreversible or _ v
irretrievable commitment of resources:

5. Our assessment of how serious the environ-

mental damage from this project might be, ”f/
using the best alternative and control '
measures:

6. We identify issues which require further v’/

discussion or resolution as shown:

a i . . .
This agenc oes wish to review the.final environmental impact state-
y d P

oes not wish ‘
B MZ--Q@W/

(Name & title of &ﬁthenticating official)

ment on this project.

{None

Enclosure(s) p Attached

NET]  4/7R/71
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STATE P AI\!\-NC,‘.\N v OPmels

CrEARAHLL B
' TO: Homer E. Still, Jr., State Planning and Development c earlngho\fiz 1072

725 South Bronough Street, Tallahassee, Florida 3230
heugiveD

722079
o

FROM: Mr. Jess Yarborough, Chairman

Public Service Commission SPDC MO.

Re: U. S. Atomic Energy Commission: Draft Environmental Impact Statement
on Turkey Point Units 3 and 4 by the Florida Power and Light Company
- SPDC Project No. 71-1071.

We have reviewed the above environmental impact statement and comment
as to the adequacy of treatment of physical, ecological, and sociological
effects of concern to us as shown below:

Check (vf for each item
Comment enclosed

1. Additional specific effects which should be
assessed:

None

2. Additional alternatives which should be ‘ ‘//”
considered: '

3. Better or more appropriate measures and 5//,

e&i/é_ |

W0 | ConTP

standards which should be used to evaluate
environmental effects'

4. Additional control measures which should be
applied to reduce adverse environmental ’
effects or to avoid the irreversible or
irretrievable commitment of resources:

5. Our assessment of how serious the environ-
mental damage from this project might be,
using the best alternative and control
measures:

6. We identify issues which require further . ‘/r
discussion or resolution as shown:

Q doae wish
3 does not wish

ment on this project.

This agency to review the final environmental impact state-

H’E;;e

Enclosure(s) g Attached

(Name & tﬁg of authenticwg official)

DEIS 4/28/71
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CLEA: I T
TO: Homer E. Still, Jr., State Plaznning and Development(Clearinghouse

725 South Bronough Street, Tallahassee, Florida 32304 MER 23 1972

howoivil)

_FROM:

Honorable Robert L. Shevin - 23-C 7 /c/v

.Attorney General SPDC NO..~

STATE PLAN IS ANl BEVaI OFNEN

RE: U. S. Atomic Energv Commission: Draft Detailed
Environmental Considerations Related to the Pro
Operating Licenses for Turkey Point, Units 3 &
SPDC Project No. 72-0799

Statexment on the
cposed Issuance of

Eal

We have reviewed the above environmental impact statement and comnment
as to the adequacy of treatment of physical, ecological, and sociological
effects of concern to us as shown below:

Check (V{ for each item
None | Comment enclosed’

1. Additional specific effects which should be ,//
assessed: b

2. Additional alternatives which should be

considered: //
3. Better or more appropriate measures and ‘///
standards which should be used to evaluate !

environmental effects:

4. Additiomal control measures which should be
applied to reduce adverse environmental )//
effects or to avoid the irreversible or W/
irretrievable commitment of resources:

5. Our assessment of how serious the environ-
mental damage from this project might be,
using the best alternative and control
measures:

6. We identify issues which require further : ‘///
discussion or resolution as shown: .

E/does wish
This agency to review the final environmental in
- 0 does not wish

ment on this project.
.. %/ (T A s

act state-

(Name & tlgle of authentlEatlng oFf1CLal)

Ve Y e  ad

__._.___'__’_.

Enclosure(s) g I;(;!t\zched

DEIS 4/28/71
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STATE OF FLORIDA
BOARD OF TRUSTEES OF THE INTERNAL IMPROVEMENT TRUST FUND

ELLIOT BUILDING —  TALLAHASSEE. FLORIDA 32304 oo

Jog!t Kuperberg TELEPHONE 224-210t
Executive Director ;

March 13, 1972 (STaTe PLANNING AND GEVELOPMERT
' Ct EAKL: -HOUSE
MAR 16 1972
Mr. Homer E. Still, Jr. hf&n; s
State Planning and Development _ séocwol71‘4?)ﬂ
" Clearinghouse et SRS

725 South Bronough Street -
Tallahassee, Florida 32304 :

Dear Mr. Still:
Fldrida Power & Light Company

Turkey Point, Units 3 & 4
SPDC Project No. 72-0799

Your attention is called to our January 20 response to
this project, a copy of which is attached. Our comment
on this project remains the same. '

‘Sincerely,
)
oel Kupergerg :E§:

Executive Director

N

JK/xdb
Enclosure
Reubin 0°D. Askew Richard {Dick) Stone Robert L. Shevin Fred O. Dickinson, Jr.
Governor Secretary of State Attornzy General ) Comptroiler
Thomas D. O'Malley Floyd T. Christian Doyle Conner

Treasurer Commissicner of Education . Commissioner of Agricutiure
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STATE OF -FLORIDA
BOARD OF TRUSTEES OF THE INTERNAL IMPROVEMENT TRUST FUND

ELLIOT BUILDING —_ TALLAHASSEE, FLORIDA 32304

Joel Kuperberg YELEPHONE 224.2101
Executive Director

ATEP. ANN G AND DEVEL OPMERT §

January 20, 19 9 Ci t st 2HCUSE
JAN 24 1972

¥ vel | 27
Kr.u:-(,)_ oA
e al

%+¢71.,t
ol

Mr. Homer E. Still, Jr.

State Planning and Development.
Clearinghouse -
725 South Bronough Street

Tallahassee, Florida 32304

S PDC NO.

Dear Mr. Still:

Florida Power and Light Company
Turkey Point Plant

Units No. 3 and 4

Environmental Report Supplement
SPDC Project No. “73—1071 72-07%%

Your attention is called to Section 2.3.3.1.2 "Cooling Water
Discharge 'Interim' Period."

"As required in the Final Judgement, the Florida Power
and Light Company will provide for a minimum environ-
mental impact by minimizing the discharge of heated
water, to the extent possible, during the interim
period. The minimization will be accomplished by a
loading plan in which Turkey Point will not generate
_power above certain minimum values except after using
other sources in the Florida Power and Light system
and purchased power, if available. Application of the
Turkey Point loading plan in 1972, for example, in
conjunction with Biscayne Bay temperatures similar

to those experienced in 1970, would result in
discharge temperatures above 90°F only in the months
of May through October. Discharge temperatures above
95° are not predicted for 1972 unless certain emer-
gencies should occur requiring additional generation
from Turkey Point." (Emphasis supplied)

Reubin O'D. Askew Richard (Dick) Stone Robert L. Shevin Fred O. Dickinson, Jr.
Governor Secretary of State Attorney General ) Comptroller

- Thomas D. O'Ma!ley Floyd T. Christian Doyle Conner
Treasurer ] Commissioner of Education . Commissioner of Agriculture
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Mr. Homer E. Still, Jr.
Page Two '
January 20, 1972

These qualifications of the final judgement imply that emergency
decisions can still be made by Florida Power and Light which
might produce discharge above 95°F. We are opposed to discharge
in excess of 95°F in light of present-day knowledge. ’

Sincerely,

el KupéZberg
Executive Directo

JK/xmb
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‘| STATE PLANNING AND DEVE: OPMEN T

CLEARINGHOUE
TO: Homer E. Still, Jr., State Planning and Development Claringhouse

725 South Bronough Street, Tallahassee, Florida 32304 FEB 2 1972
i v ReooveD e
FROM: Dr. Wade Stephens =72-977

) !
Division of Health : 1 spoc NO.TT T

Re: U. S, Atomic Energy Commission: Draft Environmental Impact Statement
on Turkey Point Units ;zﬁnd 4. by the Florida Power and Light Company
SPDC Project No. 7A-OR7%. '

We have reviewed the -above environmental impact statement and comment
as to the adequacy of treatment of physical, ecological, and sociological
effects of concern to us as shown below:

Check (¥ for each item
None | Comment enclosed

1. Additional specific effects which should be
assessed: ’

2. Additional alternatives which should be
considered:

3. Better or more appropriate measures and
standards which should be used to evaluate
environmental effects:

4. Additional .control measures -which should be
applied to reduce adverse envirénmental
effects or. to avoid the irreversible or
irretrievable commitment of resources:

5. Our assessment of how serious the environ-
mental damage from this project might be,
using the best alternative and control
measures: '

6. We identify issues which require further
discussion or resolution as shown:

1J does wish

. to review the final environmental impact state-
0 does not wish

This agency

ment on this project.

Dr. Wade Stephens, Administrator

(Name & title of authenticating official)

13, None
Enclosure(s) KAttached

DEIS 4/28/71
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Re: U, S. Atomic Energy Commission: Draft Environmental Impact
Statement on Turkey Point Units 3 and & by the Florida Power
-and Light Company SPDC Project No, =872

72<679 9

A review of 2.3.10 Transportation Transmission Lines and Aecidents
indicates that specific plans for shipment of waste and spént fuel
accidents have not been presented,

This area in the report is one of concern due to the lack of information

regarding shipments of rad waste, If an accident should occur the possi-
bility of gross contamination of an area appears to be the result, since

it is understood that many of the containers used for rad waste shipments
are not designed for accident conditions. These Kinds of shipments will

begin to take place soon after the plant becomes operational. ‘

Due to the press of time we are not able to put off requiring the com-
pany to furnish information to us. As indicated in the past all ship~-
" ments to or from Turkey Point involving radioactive material is of con-
cern to Dade County. Information that should be required from the Company
is as follows:
1. Container design and criteria for all forms of rad waste products
a. Solid waste
b. Liquid waste
¢. Spent resin filters
2., Estimate of radiocactivity pef gram of waste material

3. Mode of anticipated transfer from Turkey Point to disposal,

4, Postulated accident analysis for accidents involving radio-
active waste products other than spent fuel elements.

5. Postulated accident analysis for spent fuel elements in
-transport off-site,-

J/g
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TO: Homer E. Still, Jr., State Planning and Development Clearinghouse
725 South Bronough Street, Tallahassee, Florida 32304 -

FROM: Mr. Randolph Hodges, Executive Director
Department of Natural Resources :

Re: U. S. Atomic Energy Commission: Draft Environment act-Statenent

on Turkey Point Units 3 and 4 by the Florida Powe gujﬁéthﬁi@Eﬂ§éggpM”"
SPDC Project No. #1-1071. DD - OV b

JAN 26 1972

Kr.\,m\n_l.)fwjj -5 s .7

S PDC NO, i/:u“" &

We have reviewed the above environmental impact statement and comment
as to the adequacy of treatment of physical, ecological, and sociological’
effects of concern to us as shown below:

Check (y{ for each item
None | Comment enclosed

1. Additional specific effects which should be

assessed: ? Vﬂ’

2. Additional alternatives which should be <
considered: ‘ , v

3. Better or more appropriate measures and
standards which should be used to evaluate
" environmental effects: ; v

4. Additional control measures which should be .
applied to reduce adverse environmental
effects or to avoid the irreversible or
irretrievable commitment of resources: ’ C

5. Our assessment of how serious the environ-~
mental damage from this project might be,
using the best alternative and control : v
measures:

6. We identify issues which require further :
discussion or resolution as shown: ; > e

Thi B does wish’
is agency [0 does not wish

ment on this project.

to review the flnal environmental 1mpact state~

JJMM

me & title of authenticating official)

/= 1G7-7%

A

- DEIS 4/28/71




REUBIN O’D. ASKEW
Governor’

RICHARD (DICK) STONE
Secretary of State

ROBERT L, SHEVIN
Attorney General

FRED O, DICKINSON, IR,
Comptroller

DEPARTMENT OF NATURAL RESOURCES ot

State of Florida

DOYLE CONNER
Commissioner of Agriculture
FLOYD T. CHRISTIAN

RANDOLPH HODGES : LARSON BUILDING /. TALLAHASSEE 32304 / TELEPHONE 224-7121 Commissioner of Education

Executive Director

January 24, 1972

Comments on Item No. 6 - Issues which require further discussion or
resolution - SPDC Project No. ZI=1071: 72~ 7%

The recent supplemént to the draft environmental impact statement pertaining
to SPDC Project No. 71-1071 contains a wealth of information that was not
included in the eatrlier statement. Accordingly, we have found it difficult
to adequately evaluate this voluminous document in the short time allowed
for such. review. :

" In our review of the document we could find no reference to the dredging and
filling of submerged lands lying below the mean 'high water line that will of
necessity take place with the construction of the easternmost coollng canals.
These submerged and inter-tidal lands are vegetated by red mangroves and a
concerted effort should be made to save as much of the vegetated area as
possible.’

Alternatives to construction in this bioclogically productive area were not
discussed. In our opinion, alternatives should be included. In particular,
an alternative for realignment of the canals to avoid the lands lying below
the mean high water line should be discussed, among others.

JGS : mw

DIVISIONS / ADMINISTRATIVE SERVICES - ENVIRONMENTAL RESEARCH AND PROTECTION - INTERIOR RESOURCES
. MARINE RESOURCES - RECREATION AND PARKS
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702 Justice Building _ PLAN:JING DERARTEIENT
1351 N. W. 12 Street

Miami, Florida 33125
Telephone 377-0381 January 12, 1972

. ‘STATEPLANN!AG.JVEFEVE'OPMENT
Mr. Homer E, Still, Jr. Cl_t'Anl'nHvU e
Chief, Bureau of Planning '
State Planning and Development ' AN 17 1972
Clearinghouse '
725 .South Bronough

Tallahassee, Florida 32304

- Rew uvr;l)

-"
7] .»071 -7

qi=to7!

SPDC NO. Ao

Dear Mf, Still:

On the basis of the letter we received from the Atomic Energy Commission
accompanying the Florida Power and Light Company supplemental report, we
do not see the need to comment on the report at this time, as requested

in your letter of January 6, 1972 relative to State Planning and Develop-

ment Clearinghouse Project No. J&—?Szg 722-5Z1777

We would prefer to wailt until the environmental impact statement is prepared

by the Atomic Energy Commission and transmitted to us through your office.

Since we have a copy of the Florida Power and Light Company supplemental

report in our library for public access, we would require only those portions
Slncerely,

of the environmental impact statement prepared by the Atomic Energy
[ (/z{ /C /(/‘/
eg1na1

Commlsblon in order to rev1ew it propelly. ,f
Ualters, AIP

. Director
RRW:PBK: rrd




E12 - 33

[ SR YA 2T o :1,.’," T\! : 5] 2l Itz )‘_‘ .: e
702 Justice Building - PLANNING DEPARTIENT
1351 N. W. 12 Street _
Miomi, Florida 33125 March 8, 1972

Telephone 377-0381

v , fSUWEHANNh\Ahu"\ T

Mr. Homer E. Still, Jr., Chief . ‘ - CLEARINGC §
Bureau of Planning _ S . [
State Planning and Development : R ViR e t
Clearinghouse 0 Reweived i
Florida Department of Administration . : ~ oYY !
725 South Bronough ; S$PDC r‘o(’?:a/ﬁlﬁa l
Tallahassee, Florida 32304 ' T S T s ey

Dear Mr. Still:

Re: U.S, Atomic Energy Commission: Draft Detailed Statement
on the Environmental Considerations Related to the Proposed
Issuance of Operating Licenses to the Florida Power and
Light Company for Turkey Point Plant Units 3 and &,

The Metropolitan Dade County Planning Department has reviewed the Draft
Detailed Environmental Statement on Turkey Point Plant Units 3 and 4.

We have no new comments on the statement but rather reaffirm past comments
we have made concerning the Turkey Point Plant and cooling canal system.
These past comments deal with the need for power, regional impact of the
plant, alternatives to the proposed action, and multiple use of the cooling
canal system. Copies of these past comments are attached.

Sincere Vs

/m/c/ i Wa/}@,f

Reginald . Walters, AIP
Director

RRW : PBK/Kj
Enclosures

cc: United States Atomic Energy Commission, Washington, D.C. 20545
Attention: Director, Division of Radiological and Envirommental
Protection.




August 9, 1971

Mr. Bozer B. Still, Jv., Chief

‘Burezu of Planning

Stcre Planaing and Dovelopment
Clzaringhouse

"Florida Danartmaent of Administratioan

725 Socuth Ironough

Tellchacssee, Florida 32304

-Pear Yr, Stiil:

" Re: U.S. Atomte Energy Cozmissiont Draft Envivonmental Immact
Statemeont on Turliey Point Units 3 aud & by the Florida FPower
and Lizht Coupany SPLC Project Mo, 711071,

The Yeotropolitan Dade County Planning Departueat, with the seaistance of
the Dade County Follution Control Department, has reviewed the Dreft
Environmeatal Ispsget Statcment on Turliey Point Units 3 and 4, '

We have enclosed the comments of the Pollutfoa Control Department, which
deal with the thorial polliuticn aspects of the utilisation and relezss of
cooling water to Card Sound. It is their cpiniom that "the major problem
that remains unkncwn is the possible longe-tern detrimental effect of the
releazsed cooling vater' and that’there could be in time, 8 critical high
water temperature affecting Czrd Sound, Darnes Sound, arnd Scuth Biscayune
Bay."

Althouzh the Plenning Department 18 nct qualified to comment on the
technical dicpute concerninz the effect of heated cooling water to Card
Sound marine life, cortzin comwents are in order regarding the content
and yationsle of the Uraft Eavivonmental Impact Stotement, The page
nurbers accompsuying the conments refer to peges in the Draft Baviroa-
mental Iapact Statement, '

Pages 4«53 Heed for Pover. A9 & public utllity, Florida Fower end Light
ghould be concovned with the lessening of demand for electricity as well
ac tha supplyiag of puver, as a mezns of adequately cerving the public,
Recent cdverticing of the company eppears to recognize this, but much wore
could be done, TFor exanple, a1 advertising progrom could enccurags lover
electrical usege not only duzing pealt times, but throughout the yoar,
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Mr. Lomer L. 6ti11, Jz.
Paga Tvo
Avguct 9, 1971

Such o continuing progven should streos the implications of insyeased
pover druands for the eonaitive envivoumment of South Flowida: increased

eiv znd vatsy polintion, incrceascd thermnl palluticn, increzsed rvediation
levels, increased domand for land,  Acconpanying this progran directed at
Individual concumers could be a coungselling effort aimed et businecs,
{ndustry, cud goversmontal users end the feasibility of changes in prosecess
end policies reculting in lower power demands. ) '

Changen in the rate styvucture, such as ircvocing @ penslty on large users .
during eritienl poriods, or at least eliminoting lowey rvates for lergee-scale
consumcrs, could further lessen the dzmand fov poswar, and prescnt an altere
native to merely incrcasing capoeity to meet demand trends, R

Of course, the overriding factor in the {rncveased denand for power ice the
population growtn.of Floxida. Should tihe availedbility of natural recources,
such &5 vater and land, become moxe eriticel, it is possible that constrainte
on population ond devclopment would be dmposed, thereby stabilizing ths nsed
for powver.

Pege 19: Reglonal Trmnnet of the Plant, The plent site is not, and will not
be, the “Yunspolled wildernzss* cited by the epplicant in the last paragraph
on the page. The plant itcelf is huge, with tovering stocks for emissions
frem the two operating fossil fuel units, The plume from the staziig is vise
{tle for uiles, The canale dug for intake of circulation and dilution wager
are at least 100 fezt wide end the discharse channzl under construction is
proposed to be approxirately 227 feet wide and 5.5 miles loug. Quite
obviocusly, the chearss iwposed on the previocusly unspoiled wilderaess have
been substontial, Vevertheless, Flovids Pover and Light has asctzd to maintain
much of thz site in its natural state. Thelr past zctions in this regard arxe
commendeble, end current proposals, cuch 28 joint use of tranemission rightse
of-wvoy, enhance the beneficial aspects of the plant,

Page 21: Alternatiwvos to the Pronosed Action. The £ifth pavagrarh on the
poge should be caended. Carreatly scheduled design and coanstruction of the
plant, &ad curreat and prejected domand requirements must net be the overricde
ing criteria for cooling water discharge proposals. The loug-temm effect

on Card Sowxd, Biscayne Bzy, and the awmbient envliromment must be the prime
criterion for a decision, '

. 8incerely,

- Reginald R. Walters, AIP
' o . Pirector
EXM T/ -
Enclosure

cet Mr, Peter Baljet, Director, Pollution Control
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MEMORANDUM

/.07—17;\
Yo Paul Kelman, Principal Planner DATE  August 9, 1971
D. C. Planning Department '
’ SUBJECT
FROM H. J. Schmitz, Chief ~ ENVIRONMENTAL IMPACT OF THE NEW
Evaluation § Planning Dept. FLORIDA POWER § LIGHT PLANT

ollution Control

\“ 'X: )?tghmﬂm;uk

The environmental impact statement of December 23, 1970, by
Florida Power § Light Company covers many possible environ-
mental effects from the operation of the new nuclear plant.

Because of many unknown conditions.and factors, the actual
future impact of the full plant operation on the environment
will not be known until after the plant is operated for some
time. Since there is so much guess work involved to predict
future conditions, it is important that all proposed tempo-
rary and permanent control measures as proposed by Florida.
Power § Light Co. for the different time periods of the oper-
ating schedules are conducted properly. ' :

The major problem that remains unknown is the possible long
term detrimental effect of the released cooling water to Card
Sound and the other bodies of water the sound is connected with.

Puring the normal average tidal range of Card Sound, only
approximately 15% of the sound waters are exchanged. Because
~of the few small channels connecting Card Sound with the
Atlantic Ocean it can be assumed that most of the tidal water
will come from.and flow to the north (South Biscayne Bay)
vwhere part of it will be recycled as cooling water through
the plant. ’ ‘ :

The total maximum discharged heated cooling water by the new
canal into North Card Sound will be 10,625 cubic feet/second
when the plant is in full operation; or 915,000,000 cubic feet
per day, which represents approximately one-seventh of the
. total Card Sound water volume or theoretically the Card
Sound water volume could be replaced every seven days by
cooling water from the plant, Since the effluent from the
. eanal empties in the northern waters of the sound, and there
is no thorough mixing with a1l the sound water, this area of
the sound will have the highest temperatures and because of 1ts
relatively short distance from the plant intake, may cause &
recycling of part of the warmer water which again would result
in higher plant effluent temperatures. In view of this and
other factors, it is assumed that there could be in time, 4
critical high water temperature effecting Card Sound, Barnes
Sound and South Biscayne Bay. o

HIS:bw




METROPOLITAN DADE COUNTY PLANNING DEPARTMENT
RECOMMENDATION TO THE ZONING APPEALS BOARD
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TO: Memboxs, Zoning Appeals Board DATE: November 1, 1971 i .
| 4 - REVISED RECGMMENDATION November 5, 197
FROM: /) “/’ o SyBJECT: ZAD Hearing Item $#71-11-50
il B A 'P"/ ; DiAdsh Ay /ﬁ,/)f, Florida Power & Light Company
L o T 91;“5 ont e ection 27,28,28,32,33,34~57-4
' Vg Zepariment BRI AL AR IR VL R R S R

4

REQUEST: Unusual Use to permit canal cooling systems excavations

RECOMMENDATION:

Approvel., Purpose of the application is to provide a system for cooling water
to be used by the power plant without returning it to South Biscayne Bay, where
its "thermal pollution" could have detrimental effects on marine life and the
delicate ecological balance of the estuarine environmeat, The proposed canal
eystem has been-approved by the Florids Pollution Control Board and saams the
best answer as yet availeble to the dilemma of providing needed electric power
with minimal damape to the natural environment, '

Although we have seriuus.concerns about the use of such a large area of the county
for the propoced use, we appreciate the difficulties involved in finding a
solution to cooling the effluent from the Turkey Point Plant,

Assuming that the altermative to returning heated water to the Bay provided by

this canal network is the only feasible solution, we hive conferrved with
representatives of Florida Powor and Light Company regarding the multiple-use
potential of the cooling canal system., They have assured ue that eonsideration

- will ba given to multiple-use of the Turkey Point site as feasible, given the

primary purpose of the canal system as a cooling device and the rather irmediate
deadlines en system construction agreed to by the Company in compliance with
Federal and Btate agencies'suggestions,

Approval should be subject-to any requirements of Director of delic Works and
all usual econditions required by Director of Building and Zoning applicable
in this case, v _

RRW:CLC:PK:DC/gew
cc = M, R, ¥, Cook, Director
Building and Zoning Department
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TO: Homer E. Still, Jr., State Planning and Developmuhf Clearinghouse

.
B

725 South Bromough Street, Tallahassee, Florida 32’04 o s

FROM: Mr. Bill Partington, Director

Environmental Information Center

RE: U. S, Atomic Energy Commission: Draft Detailed Statement on the
“Environmental Considerations Related to the Proposed Issuance of
Operating Licenses for Turkey Point, Units 3 & 4
SPDC Project No. 72-0799

Ve have reviewed the above environmental impact statement and comment
as to the adequacy of treatment of physical, ecological, and sociological
effects of concern to us as shown below: -

“"—Gheck“fvfwfor each item
None | Comment enclosed

1. Additional specific effects which should be k/?’-\
assessed:

2. Additional alternatives which should be b,/’
considered:

3. Better or more appropriate measures and -
standards which should be used to evaluate 7 éf’
environmental effects:

4. Additional control measures which should be
applied to reduce adverse environmental ' p/’/
effects or to avoid the irreversible or ‘ '
irretrievable commitment of resources:

5. Our assessment of how serious the environ-
mental damage from this project might be,
using the best alternative and control ‘//"
measures:

6. We identify issues which require further : ‘ [
discussion or resolution as shown:

0O does wish

R t view i : <
O does not wish t° T the final environmental impact state

This agency

ment on this project.

(Name & title of authenticgting official)

. | Ppnbon { X% L,MJ
O Attached : | ;Z/— Lc¢x[ éZ&hﬂ&qévn L;}c

80{) ’).)(wl[’f .~ /\ \J
Co /‘6\‘ : (:;r.\ {:/ 2¢ .::7:\ ./‘-"r,z/;‘ 33/ 3

Enclosure(s)
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COMMENTS ON THE ENVIRONMENTAL IMPACT STATEMENT
CONCERNING TURKEY POINT ELECTRICAL GENERATING. '
UNITS NO, 3 AND 4 OF THE FLORIDA POWER AND LIGHT
COMPANY -- 28 March 1972

by Ross McCluney

E ADDITIONAL SPECIFIC EFFECTS WHLCH SHOULD BE ASSESSED

'Interim Coolinq Perlod

1) The effects 01 increasing siltation end water turbidity
during once-through operations need to be treated in detail.
- This comment: applies to the large volumes of water flowing
through the cooling system on & daily basis, rather than to
the effects of dredge and_fill operations during constructlion.
2)» The effects of the interruption of the overland snd sub-
lsurface flow of fresh water into Biscayne Bay and Card Sound

i need to be treated in detail._»Some specles are dependent
~upon gradual salinlty gradients from fresh to sea water across'
& broad estuarine belt. The major aquatic species to a qegree‘
are abundant because they have free access to whatever pro-
portions of the salt gradlent they need at different times in
their 1ife cycles. - |

' The effects on such species of the interruption of this
'fresh water flow by the plant and its cooling system should
be treated in detail. If this overlandvflow is found to once
have existed in quantities in the area but was eliminated by
the works of man,even prior to F. P. L.'s arrival on the scene,
the company should consider the possibility of at 1east ‘
artificlially restoring this flow, if it is shown to be desirable

to do so from an environmental standpoint.
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3) As the cooling water from-Biscayne Bsy passes-through
units 3 end 4 1t is subjected to low-level nuclear'radiation.
 The time of‘exposure of the water i1s quite low anﬁ therefofe
1s not expected to pick up significant radloactivity of its owm.
However; certain biologicel and mineral deposits tend éo v

accumvlate on the surfaces of the cooling tubes and are there~
‘foré_subjected to longer radiation exposure timés. ‘This matefial
eventually ¥Tecomes detached from the pubes and can enter the-
Bey or'Sound and might constitute another radiation pathway

to man, ‘The environmentel effect of  this pathway should be

carefully considered.

-'5:Lohg¥Range'Cooling'Period

1) Alteration of fresh-water overflbw. Same as

coniments No., 2 above. | |

| 2) Although 1liquid radioactive wastes will beé highly
diluted whén'they_aie-released to the cooling canals; the
system is basically closed and the possibility exists that
_the level of rediosctivity within the system might increase
with time to a dangerous 1ével; This possibility should be
- treated in detail. | |

ADDITIONAL CONTROL MEASURES WHICH
SHOULD BE APPLIED TO REDUCE ENVIRONMENTAL EFFECTS

Long-Range Cooling Period

' The Final Judgement in the U. S. District Court is
contaiﬁed in Appéndix 6 of the Impact Stétement, Since the
'procedures outlined in this Judgement will be followed by

the Company, ¥t is appropriate to question possible adverse
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environmental effects of those procedures:

1) In paregraph IV, section 12; the words *...but at
no power production penalty¥ should be Strickeh‘ Some power
productiom penalty is acéeﬁtable if it signifibantly reduces _
environmenﬁalAdamage. -

2) 1In an affadavit by Florida Power and Light Vice-
President Robért J. Gardner it 1s stated that fthe avallable
senlor executive of the comapny will make the determination
of whether the health, safety or welfare of the public would
be endahgered" for the purposes of invoking the waiver pro= -
vision of paragreph vi."After—thenfact ré?iew of his decision
does not afford the samevkind‘of environmental protection_as
before-the-fact review of the decision.

Some provision should be made for reviewling the decision
of this official by the judge of the U. S. District Court for
the Southern District of Florida or by en aveilsble member of
the Florida Pollution Contfol Board before the décisionris
allowed ﬁo teke effect. |

3) According to the Wordiné of paragréph VI ény_threat- ,
eried brownout or blackout in any portion of Flo;ida_Power and
Light's éystem woﬁld constitute an emefgency of sgfficient
.magnitude to Jjustify the use of the provisions of>paragraph
Vi. Furthermore, under the provisions of paragréph II, section
(f), any county or huni¢ip1e authorities may declare an
emergency and thereby waive the agreement uﬁder paragraph VI.
Frequent and unﬁecessary invoking of,the‘Waiver ﬁrovisioné,

with possible adverse environmental impact, is thus permitted.
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i) Due to evaporation, the salinity of water in the
cooling éystem will be continually increasing. Provisions are
made in the agreement for reducing this salinity by discharging

some highly saline water and drawing in water of lower sslinity

from Card Sound. Due to the provisions of paragraph V, sections

5, 6, and ?, however, the smount and sslinities of the
discharge water are limited. It therefore appéars'possible
that, due to éngineefing'or 6ther error, & condition might
inadﬁertantly occur wheréby the cooling water salinity might
increase at a rate faster than it could legally be reduced
by dilution and flusﬁing subject to the sbove 11mits; The
resﬁlting salipity runsway of.the cooiing system would eventuelly

threaten the continuing operation of the plant end would |

'vtherefore'cqnstiﬁute an emergency subject to the waiver pPro-

ﬁision of paragraph vVI. |

in such a circumstance, thé company woﬁld be free to
dischargevunlimited amounté of highly saline water into thé

Sound at whate#erHtemperature'is permitted by local or state

- laws., Such an occurrence could be catastrophically and per-

’manently damaging to the ecology of Card Sound ahd Lower

- Biscayne Bay and should be prevented at all'costs. Limits
should probably be placed on the salinity of the reservoir

water itself, with emergency provisions for reducing-the

- salinity withoﬁt harm to the envirohment shouid the Salinitj

limit ever be exceeded.

ADDITIONAL ALTERNATIVES WHICH SHOULD BE CONSIDERED

Long-Renge Cooling Period

On page 2.5.4-7 it is stated that an sdditional
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;$8,7OQ,OOO cost disqualifies natural dfaft cooling towersjas
 an alternative to a_cooling'reservoir system. This cannot be
cbnsidered too great a price to pay for protecting many
. hundreds of acfes of estuarine area which will be significantly
altered by the‘proposed cooling reservolr systen,

| Furthermore,}the use of a - totally dry, forced draft _
cooling system should be considered in detall, as a possibly
better alternative to both natural draft wet towers end the-

cooling reservolr system.

ISSUES REQUIRING‘FURTHER DISCUSSION OR RESOLUTION

Interim Cooling System |
| 1) Mdre;detail should:be gifen concerping pqssible
Veadverse_effects of alteration of‘haturél waterflow petberns_
in the.Bay and Cafd Sound. | | | |
2) The deleterious effects on phytoplanktonidue'to
short—term thermal shock during'passage ﬁhrough tﬁe codling‘
system should be studied 1n much more detail.
'3) The effects and possible alternatives to the use
of chemical cleaners and biocides‘should be treated 1n_much
more detail. “ o | |

| Long—Renge.Cooling Period

1) Chemical cleaners and biocides. Seme as item 3 above,
with the need for a study of the possible increase in cOnceh—}
trétidn of these euﬁstences in‘the recirculating system. _

. 2) 1In Appendix'i the discussion of methods of'qul.
introduction and shielding, spent fuel handling end disposal,

'.operation of the coolant loops, pumps, and leakage control.
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systems are all treated too brlefly. For example, specifically
how is the reactor coolant burified,-vented,_and drained, and
what are the envifbnmental}effects of these operations?
THE ASSUMPTION THAT CONTINUED GROWTH OF
ELECTRIC POWER PRODUCTION IS NECESSARY

v By the operation of its additional power generating
fadilities, Floridae PoWer.and Light Company will be providing
more electricity than is needéd by its customers; By éo doing
the movement of nel residents 1nto South Florida will bé
stronglyyenCOUraged. These residents will place new demandé »
:on~thé resources end environment of the érea. ‘The rqsulting
increase in population will havevsevere and lbng¥range-v'
enviroﬁﬁental<;onsequencgs.

| In ﬁroviding for an exbess‘of_electric power, F. P. and
L. will be contributing to‘the environmental impact produced
by‘the expanded population. A complete énd thorough discussion
of the impact of continued'growth of electric power genera- |
tion should be included in F. P. & L.'s final environmental.
“impact statement.. The_company‘has-a moral and a legal
(through the National Environmental Policy Act of 1969)
fesponsibility to define the longérange environmental con-
seqnences of continued growth in electric power generation.

Although the company may be 1egally prohibited from

rwilfuliy causing power shortages by an unfoftunate rule of
the Public Service Commission (see p. 2.5.1-3), the environ-
ﬁental_impact of continued growth of electric power pfoduction
should be fully discusséd 1n'any environﬁental ;mpact statement
' which it prepéres.

. A more detalled discussidn‘of the’concept of limiting
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electric poWer production can be found on pages 12-19 of
the enclosed paper titled: "Electrlical Power Generation

and the Environment."

foe 7 vy
6405 Santons e., Apt. ¢
(O/‘G/ é‘aé/e;/- /:-/c(_ 3'3/;/6.
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ELECTRICAL POWER GENERATION AND THE ENVIRONMENT

Ross McCluney

For

Tropical Audubon Society, Inc.
800 Douglas Road
Coral Gables, Florida 33134
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ELECTRICAL POWER GENERATION AND THE ENVIRONMENT

by Ross McCluney

The earth receives a céntinuoﬁs flow of eneigy from
the'sun. A siéeable portion of this is reflected or other—
wise re~radiated back into space. A'small fraction of it
is captured by the leaves of plants and stored as chemical
ehergy. This qhemicaliy stored solar energy becomes the es-
sential biological energy source for the entire animal kingdom.
In particular, it supplies the energy reguired as food for the
human population at an average rate of about 100 thermal watts
per-capita. |

During geologiec history, a minute fraction of the
organie matter of former planté and animals became bﬁried in
gedimentary sands, muds, and limes, under ¢onditions of incom-
plete oxidation. Thig has become the sburce of our presen£
supply of what are ealled the fossil fuels==¢o0al, petroleum,

and natural gas.
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It has taken nature millions of years to accumulate
energy in this form, but it is taking man only a few hundred
to deplete them. Since these energy sources are being de-
pleted much faster than they are being restored by natural
processes, they are called non;reneWable resources. Once taken,
they»are gone forever. With mankind's rapid population growth,
and with the even more rapid growth in its demand for energy,
these non-renewable natural resources are being depleted at ever

- increasing rates.

Fossil Fuel Depletion

Although we»aré not yet running out of such»energy, we
are being forced to use the resources that produce it faster
,than'ié ptobabiy healthy. Our supplies of fossil fuels are
finite.and will probably‘be consumed in two or three hundred
years,‘probably much sooner. Petroleum, both because of its
small initial supply and because of its more rapid rate of con-
sumption, will probably last only another 70 to 80 years. 1Ih
particular, the United States (exéept for Alaska) has just about
reached its peak in crude-oil production and should reach its
peak in the production of nétural gas by about 1980. The date
at which world production of pe£roleum will reach its maximum

is estimated to be about the year 2000,
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In view of the fact that 60 percent of the erld‘s pre-
sent production of energy for industrial purposes, and 67 per-
cent of total energy production in the United Sfates, is obtained
- from petroleum and natural gas, the imminent culmination and then
decline.in the annual supplies of these fuels pose problems of
immediate and serious concern.

As the supplies of easy-to-—-get high-grade coal, Qil, and
natural gas begin to run out, we will be forced to go after the
low-grade and harder to get deposits, and the prices for these
fesources will skyrocket. Indeed, this is happening now, Already
 we are being forced to consider more expensive mining techniques
to permit utilization of the o0il shales. We>are being forced
to get o0il from expensive and hard to get at places such as the
North Slope of Alaska. We are beginning to live beyond our meaﬁé,
"spending our qapital," as Paul Ehrlich puts it, depleting what
are essentially nonrenéwable resources. Furthermore, the burning '
of fossil fueis for energy production is perhaps the most waste-
.ful, least desirable use for these large organic molecules.
Petroleum and coal have many other uses, useslthat last and are
not wasteful, such as for lubrication énd in the produétion of
plastics.

While it is true that there may exist still vaster, but

as yet undiscovered, deposits of these vital natural resources,
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Furthermore, hydro-electric power depends

parallel industrialization of

-

on dams,

which undzr present conditions cof technology are temporary

j$U

thetic question. Do we wish ¢
wild rivers of the earth?

Geothermnal and tidal energy is now

few hundred years, or les

g, their reservoirs

Finally, there is an acs-

tce impound and control all of the

being exploited in

a few suitable sites around the world but the ultimate amount

of enexrgy from these sources

This leaves us with nuclear energy

ing source which is sufficiently large and

any hope of meeting future needs at either

ing rates of consumnption. Of the possible

can never be very large.

as the only remain-
practical to offer
present or increas-

sources of nuclear

enerqgy, that from fusion hes not yet been achieved and may never

be. Power from the fission of uranium-235

is an accomplished

fact, and reactors using U—23$ are rapidly beinq éonstructed.
Hdwevef, the supply of U-235 is such that serious shortages in
the United S;atés are expected before 1990. Fortunétely, a
newer kind of nuclear genefatéf, called a breeder reactor, is
available. The breeder reéctor would convert more non fission-

able uranium and thorium to plutonium than it would consume

itself as fuel.
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Nuclear Power

In the light of present technology, we are thus left
with the development of these full-breeding nuclear reactors,
'éapéble of ‘consuming all of natural uranium or of thorium, as
our only adequate source of long—range indﬁstrial pover. Al;

_ thdugh-breeder reactors would effeétively-extend our fission-
able fuel supply by a factor of aéproximately 400, they are not
expected to bécome economically competitive with conventional
reactors until the 1980's. Whene&er they do, there is no
guaranteé that the cost of energy produced by.this means will
be significantly reduced any further, beCause_of the probable
high construction and maiﬁtenance costs of the éower plants and
‘the prpbable increase in the cbst of oré that the‘breeders will
convert to useable nuclear fuel.

A common miscbnception aboﬁt nuclear power is that it
can reduce our-  dependence upon fossii fuels to zero as soon
as that becomes necéssary or desirable. 1In fact, nuclear po&er
plants prodﬁce electrical.energya Electrical eﬁergy constituted
only 19 percent of the total energy consumed in the United States
in 1960. The length of time that nuclear fuels can put off the
depletion of fossil fuels depends on hqw much use of electrical
enérgy can bé increased. Because of bur neéd to save petroleum

for other, non-combustive users, we had better be getting along
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with the job of achieving this conversion. It will be an im~
mense task. It will require a conversion from engines fueled
by petroleum products to those fueled by electrical means or
by electrically~derived energy sources, conversion from coal
and o0il to electrical heating (or heating more directly with
“the thermal wastes coming from the power piant), and conversion
to electrically powered industries. All such conversions take
time and will be extremely éxpensive, but they are necessary.
Thus it has become evident that nuclear energy is our
only hope for substantially postponing the threatened depletion
of our valuable petroleum and coal reserves, even if we were
somehow able to restrict worlad population to its present level.
To quote Paul Ehrlich:
It is clear that mankind, if it survives for another
century or so, will witness drastic changes in the ;
use of energy sources. It does not appear, however,
that availability of energy itself will place a limit
on population growth, although difficulties accompany-
ing the transition from one source to another might
well do so. The ultimate limits to the use of energy
(assuming radioactive pollution and other safety prob-
lems associated with nuclear energy can be solved) come
not from its shortage, but from the problem of dissipat-
ing the heat to which all useful energy is ultimately
degraded. ‘
Here lies the source of what is called the Nuclear dilemma.
To continue our rapid expansion of energy consumption, we must

undergo a massive conversion to almost total dependency on nuclear

energy. This means that we will simply have to solve the problems
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of nuclear and thermal pollution and nuclear safety associated
with nuclear power plants. Through better design of the power
plant, or in some cases through‘a radical change in the way
the fgeis and by-~products are trgated, radioactive pollutants
ahd wastes, and nuclear hazards, may be eliminated for all
practical purposes. This will be incredibly expensive, but.
is a necessary consequence of un;imited growth ip population

and in energy use.

Thermal Pollution

Though it may be technically possible to eliminate
_bproblems with radiation safety and to eliminate non-thermal
wastes, it 1s not éossible to eliminate the thermal wastes
cbming from these plants. It is an inevitable conscéuence of
any process (such as presenﬁ—day—electrical power production)
‘-which converts heat into mechanical energy (the turning of wﬁeels
the running of elect:ical géneratoré) that the conversion is
not IOQ%. Thus some waste heat will always be produced. The
best we can hope for is that the waste heat can_be spread over
a sufficiently large portion of the earth's atmoséhere that it
will cause little environmental damage. |

The problems of adeqUately accomplishing this objective

are quite large, but do not appear to be technologically
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insurmountable. The solutions will be costly and burdensome,
but not imposéible. A discussion of several_alternative power
plant cooling systems is contaiqed in an Appendix to this paper.
The crux of the matter is that electrical power con-
sumption in.the Unifed States is growing faster than the tech—
nology required to safely support it; Thus we are encountering
numerous conflicts between}the power industry.and the envirqn—.
ment all over thevcountfy._ Even when the tgchnology for safe
and efficient dissipation.of“waste heat does exist, thg pover
companies are freéuently unwilling to pay the high costs to
usebit. In the end, the énvironment, ahd hence the general

public, suffers.

The Role of the Conservationist

Since the environment has few powerful advocates either'
within the éower companies or within the various leﬁels of
éovernment, the general public, or more specifically conserva-
tion organizations, are being increasingly reliedbupon to‘raise
their voices on behalf of the»énvironment. Béing composed mostiy
of 1aymen,Awith limited amounts of time to study the problems
in detail, these groups are open to the criticism that tﬁey la¢k'

the knowledge and skills needed to make proper judgments about

the extent of environmental protection to be expected from a
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proposed power plant ccoling system. While this may be true,

it must be recognized that even many of the scientists can't
agree on‘the effectiveness and adequacy of proposed cooling
systems. In such_situations, the‘conéervative watch-word would
be: "don't build the élant" or "preserve the status-quo, and
~don't do anything that might cause serious damage." While some
of the more radical conservationists might be saying such things,
most are mainly concerned with insuring tﬁat sufficient enQiron—
mental.protection.is built into the plants when they are conQ
structed.

Until governmental institutions are changed sufficiently
to;proyide the kind of interdisciélinary, across—departmental-
boundaries, cooperation on enVironmentai issues which is ﬁeeded
to properly defend the environment against the onslaught 6f the
expanding electrical power companies, conservation organizations
and other groups of-private citizens will have to shoulder most
of the burden of insuring adequate protection from the many

hazards of nuclear poWer generation in the U. S.

Electrical Power Production in Florida

In Florida, the problem of electrical power production
lies mainly‘in”the facts that the state's inland lakes and rivers

and coastal estuaries are quite susceptible to even moderate
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increases in temperature, especially during the sﬁmmer months,
énd the more appropriate power plant locations on the off-
shore islands have become quite scarce. . By moving to."closed"
cooling systems such as evaporation lakes, or (even better)
cooling towers, the power companies could avoid:-some of.theif
dependence oh siting'neaf the open océan. Bﬁt the power com-.
panies say that cooling tdwers are too expensive and not feési-
ble in the Florida climate.

The édequacy of coolinQ lakes will be tested in the
next few years by Flérida Power and Light Company at its Turkey
Point Plant. If this‘technique.fails, the only alternative .
appears to be location of these power plants in regions more
capable of handliné thermal wastes, regions probably quite re-
mote from Florida. This solution reliés upon the<further.
development of means of transporting electricél energy over
great distances with relatively féw losses along the way. Such
systemé are presently under de?elopment but wili not be ready
for fﬁll exploitation for several more years. In the meantime
we will encounter more and more situations in which we will |
either have to curtail electrical power generation or accept
inevitable large-scale environmental destruction.

If power company executives will be more willing to

accept the higher costs of betcer cooling systems we may be able
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to avoid much of these unwanted and unnecessary conflicts be-»
tweenbelectrical powver generation and fhe environmeﬁt. In order
to protect itself from the many potential dangers (both en-
vironmental and nuclear) of large-scale electrical power gener- .
ation>with nuclear reaétors, the public will have to take an .
increasingly active part in the battle to get the power companies
to spend'the large amounts of money necessary to insure adequate

protection.

A Broader View

Up to this point the genéral-thrust of this papef has
been that as our energy resources begin running ouﬁ, and as
electrical power demand continues to grow faster than the
~ technology to support it, we will be faced with a seriés of
powerful conflicts between power generation and the environ-
‘ment. We have said that if one is to accept the continuing
expansion of electrical pdwer.generation, then one will eithér
have to pay thevhigh costs of protecting the environment or
suffer tremendous and wholesale devastation of many of our
most vital eco systems.

But there is another point which must be stressed.

In a recént'study of Florida ?ower Corpofatioh's Anclote Rivef

power plant, it was pointed out that society has many diverse
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resource needs, such as water, pover, food, and transportation.
The Anclote study group emphasized that providing en abundance

of one of these serves only to put great stress on all the
others. An abundance of fresh water in a region, for example,
encoufages growth and severely taxes the power, schools, trans-
portation, sewers, and other systeme of the area. The conclusion
" is obvious. If it is desired to expand, say, the power gene:at-v
ing capacity of the region, then provision must be made to also
expand school facilities, water and sewer'SYStems, transporta—
tion,'housing,vfire and policevservices, and in general all

the other public facilities which are neceseary to support the
pdpulation; In all of this, great measures will have te be
taken'te insure only minimal damage to the environmept. In
short, what is needed is some form of regional planning in

order to provide for parallel and concommitant growth of ail

of society's facilities.

Regional Planning

In order to be most effective and in order to produce
minimal undesirabie results, the planning should be done by
an enlightened, interdisciplinary'group of scientists, laymen,
and pianners and there should be adequate means for enforeing‘

the provisions of the plan.
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As the populatioﬁ and resource use in the region ex-
pands, the plan (if effective) will in principle pfovide for
the natural and orderly growth of all of the community's
facilities and will prevent the.occurrence of serious short-
ages of any one of them. This growth process will continue
until one of two things happens.

In the first, the region's ability to support one of
the commﬁnity ser&ices becomeé depleted. For‘example, a point
might be reached at which the supply of fresh water can ho
longer continue growing. All that can be taken from the region
ig being taken from the region. (We will assume for the pur-
poses of this discussion that maximum reuse of the fresh water
has already been gchieved by the commdnify).

In such a situation, continued growth of all the other
community services wili place gigantic stresé on the deficient
one. It is being pushed to the limit, énd the people are
clambring for mbre. In suéh a case, if more is somehow given,
it is at great economic cost and usually involves also signif-
icant environmental.déstruction.

The second'thing that might happen with the uniform
‘and parallel growth of é region's resources is that a point is
reached at which continued “brderly" grOwth'of all'community

services in the region could be accomplished but only‘at the
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expense of ever increasing leyels of environmental damage and
ecélbgical disruptioﬁ. The needed services, such as schools,
transportation, housing, etc., are provided, but the environ-
mental qualities of the region coﬁe to be seriously.compromised.
Thus, clearly, in the community growth process, a point
will be reached at which continued éxpansion of all of the
community‘s resources requires extensive aisfuption.of natural
- ecosystems and a loss of many of.thé amenities which make the

region a desirable place to live.

Restriction Growth

At this point the growth must stop. For minimum
economic, social, and other disruption( the conversion to‘a
no-growth éituation (on to a very slow growth situation) should
be accomplished gradually, ovef a period of several‘Years.

This requires even more foresight andvplanning than was needed
in the steady growth situation.‘ The determination of the
ultiméte maximum population supportable by a region shoﬁld be
the first objective of the region's planning boafd; It is of
the utmoét priority, and without ‘it the regional plan itself
can only lead to environmental, social, and economic disaster

for the region.
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Once an approximate population limit has been estab-
lished for the region, the problem becoﬁes one of how best to
achieve it. There are many methods for limiting the popula-
tion of a region, most of which are extremely distasteful in
that they restrict civil liberties, limit the freédém of choice,
and burden the lower income groupé more than others. A certain
amount of increased regulation and loss of individual freedom
is an inevitable result of growing population densities. But
the restriction of this growth need not‘be exceésively onerous,

if carefully planned for.

Restricting Power Production

Howard T. Odum of the University of Florida sﬁggests
that the production of electrical and other forms of power
is perhaps more fundamental than any of the other community
resources and thus thét by restricting its uée, thevuse of all
the other services will be similarly restricted. It takes
power to run trahsportaﬁion systems, power to run wéter and
sewer systems, power to manufacture goods, and.power to pro-
vide housing. By providing for a gradual leveling off of power
use, all of the community resources of the region can similarly

be gradually stabilized simultaneously.
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- Professor Odum speaks of setting a maximumn power-use-
per-acre density limit for_thé region and points out_that only
through such controls cah massive future disruption be avoided.

Power use controls, as a means for restricting popula-
ﬁion growth, ha&e the advantage of avoiding many of the social,
political, and moral difficulties associated with more direcf
populatioh controls such as interstate immigration restrictions,
governmentally enforced hqusing éhortages, and involuntary
sterilization programs.

While the concept of limiting power use to control
population may appear to'be strahge and revolutionary, it has
much merit and should be conéidered and discussed widely. -

‘The interesting thing aboﬁt this proposal, for South
Florida, ié that we may have an opportunity to indirectly test
it but over the next few_years. There are increasing indica-
tions that South Florida (and perhaps the whole state) may
have already reached its maximum capacity for'elect:ical-power
production. The inland lakes apd-estﬁaries cannot handle the
thermal wastes coming from the larger and largervpbwér plants
planned for the future. Suitable sites on off-shore islands
around the state are becoming scarcer and scarcer. The power
companies téll us that cooling towers cannot be used in Florida

‘due to climatic and other téchnological restrictions. Only
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artificial, man~made cooling ponds remain as a possible method
for dispersiﬁg power élant waste heat in South Florida._ If
the Turkey Point plant of Florida.Power and Light Company proves
to be either ineffective or excessiveiy damaging to the en-
vironment, then we may be forced to curtail electrical power
generation and consumption in Scuth Florida and at least a
portion of the Odum method of restricting growth will have»béen
instituted.

" What is particularly unfortunaﬁe abdut this is that
‘it would have occurred involuntarily, as a result of the lack
of adequate past planning. No one likes to be restrictéd in-
voluntarily. The restriction’of power production in Florida,
if it comes, will have happened accidentéily, without benefit
- of proper planning and will theréfo:e be very painful and dis-

ruptive.

Planning for the Future

The right to electrical power and other community
services is not a Gdd—given right. It is a privilege, earned
by the labor and skill of past generations. The destruction
of major ecosystems by the excessive growth of these services
can have much more disasterous and longer lasting conseguences

than any shortages in electricity, transportation, or other
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facilities can have. The time has come for us to look to the
future, to anticipate possible natural limitations on growth
and to plan for them. To do otherwise will be folly and can

result only in social, economic, and environmental chaos.
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APPENDIX

MINIMIZING THE ENVIRONMENTAIL EFFECTS
' OF WASTE HEAT *RODUCTICON

If all'the waste heat generated by man-made energy
conversion processes were uniformly distributed throughout
the atmosphere, its temperature would increase by a very
small amount. The increase would be so slight that, at pre-
sent rates of generation, no noticeable effect would be ob-
served. No significant change iﬁ the earth's climate or life
systems would occur.

Unfortunately, the waste heat which we are presently
producing comes froﬁ»relatively small, concentrated sourceé,
-and it'is ﬂot uniformly distributed in the atmoéphere;' Fur-
therembre, the waste heat seldom (except in such cases as air-
cooled automobiie engines) entefs the atmosphere directly.

‘It is usually carried into the atmosphere by some body of water.
When this interﬁediate body of water contains biological organ-
isms susceptible to elevated temporatures, the waste hszat is
called thermal poilution.

It would appéar, then, that the adverse effects of

waste heat could best be minimized by discharging the heat as
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directly as possible into the atmospﬁere, bypassing biologically
susceptible bodies of water, and rély upon the natural winds
to spread it uniformly around the earth. But if this were
done on avsgfficiently large scale in a given region of the
earth's surface, the climate of that region could conceivably‘
be altered. Such effects would produce an ultimate limit to
the amount of waste heat that could be produced in the regioﬁ.
Fortunately, there is little evidence that bresent levels of
waste heat generation have any significant effect on local or
regional weatherApatterns.

| For large-scale operatiqns the cheaéest an@ most ef-
ficient method of waste heat disposal is usually chosen. Thus,
historically, electrical power generating plants have -discharged
their waste heat directly into nearby bodies.of water. 1In order
to produce the least change in the temperature .of the receiving
waters with this method, thé water should flow by the plant
(or to and from it) with the greatest rate poésible. The naturaq
flow would therefore carry the‘heated water away with it and
effectively.distribgte it 6ver a‘large area. Through evapora-
tion and conduction, the excess heat eventually finds its way
into the atmosphere. When the amount of waste heat has been
small and the rate of natural water flow has been large, . this
method of waste heat dispersal has been quite effective and has

produced minimal environmental damage.
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We can list several more desireable solutions, in order
of increasing environmental protection (and unfortunately,
_expensé). The first relys on the use of an artificial lake
or cooling pond located adjacent to the plant, but isolated
from all natural, biologi¢ally actiVe‘bodies of water. Water
from one end of the lake is drawn into the plant's cooling:
tubes, heated, and discharged at the other end of the pond.

As the water travels across the lake it evaporates énd heat
energy is passed into the atmoséhere. The efficiency of this
process can be increased through the use of'such things as
powered spray modules to spray the water into the air and en-
hanée evaporation. The efficiency of thié method depends rather
'strongly on the temperature, humidity and wind_velocity at the
site.

The ne#t solution seeks to repfoduce tﬁe evapbrating
action occurring at the surface of the lake inside a strucfure
called a wet cooling tower. Using forced.ventilation in such
a cooling tower, the same amount of cooling can be‘accomplished
in a smaller space. If clean fresh water is used in this method,
it should work gquite well. But in many coastal power plant
locations, fresh water is not available in sufficient quanti-
ties, and salt water must be used. Unfortﬁnately, as the water

evaporates in the tower, the salts are left behind and tend to
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accumulate. Furthermoras, much salt is carried into the air

‘and deposited on the land around the tower, degrading it.

An alternative to this method ie the use of dry cool-
ing towers. This technigue is nearly identicgl in principle
to the operation of thelcooling system of "a water-cooled auté-
mobile engine. Hot water from the ?ower plant passes through
a set of coils throuch which air is forcea td blow. If:the
water is hotter than the air, then heat will flow direétly
from the water through the metal of the coils and into the air.
Since the system is completely closed and‘no water evaporates,
the/problem of salt residues is'eliminated and there is no need
for make-up water. ‘Environmentally this is probably thé‘best
of all the methods. Unfortunately it is probably the most
expensive as well. . And if the air femperature of the region
is quite high then heat is transmitted into the air ét a slower
rate and the power plant's efficiency drops. It thus takes
more fuel tb produce the same amount of electricity. Fortunatel

this effect is only temporary, being confined to the hottest

2 or 3 hours of the day during the hottest portion of the summer

The overall effect on power plant operation should be glight.
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Mr. Lester Rogers, Director

Division Radiological & Environmental Protection
Atomic Energy Commission

Washington, D. C.

ATTENTION: Mr. Gene Blanc

SUBJECT Docket Numbers 50-250 and 50-251 T "
Dear Mr, Rogers:

In response to your request of March 22, 1972, this off-
ice has reviewed the R. E, P. Draft Detailed Statement
dated February, 1972, for units three and four of the -
Florida Power and Light Company, Turkey Point Plant.

'~ We agree with the conclusions reached in the areas of
this agency's responsibility, and offer no further com-
ment or objection. '

Sincerely, '

U A e
W. E. Linne, Acting Chief
Bursi? of Permitting

WEL/cb

cc: V. D. Patton
C. G. Mauriello

JOHN R. MIDDLEMAS GEORGE RUPPEL JAMES F. REDFORD. JR. A. D. VINCENT
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United States Department of the Interior

OFFICE OF THE SECRETARY 50-259
WASHINGTON, D.C. 20240 50-251

APPENDIX E - 18 | MAY 1 1972

Dear Mr. Muntzing:

This is in response to Mr. Rogers' letter of February 10, 1972,
requesting our comments on the Atomic Energy Commission's draft
detailed statement, dated February 1972, on environmental
considerations for Turkey Point, Units 3 and 4, Dade County,
Florida. ' :

General

We think that this statement could be strengthened in many
respects., It has many unsupported conclusions and deficiencies
in information. This lack of data makes it impossible to
conclude that the proposed system will offer adequate environ-
mental protection, or to adequately assess the environmental
impacts. Our suggestions are that this lack of information,
as pointed out in many cases by the AEC, be furnished by the
applicant and included in the final environmental statement.
In addition we request that all maps show the boundary of
Biscayne National Monument. The following comments refer to
specific sections of the statement,

Introduction

‘We suggest that you summarize the consent decree in the
introduction and include the decree in its entirety as an
appendix to the environmental statement.

The reference to the experience of several extensive power
failures should be expanded to indicate whether these were in
fact due to the lack of generating capacity or to distribution
systems. It appears that inadequate attention has been
directed to sufficient interties within and without the system.

According to the first paragraph of page 5, alternative sites
in western Dade County were undesirable due to the absence of
navigable waterways. The need for such navigable waterways
should be explained.

sECEIVED

MAYZ2 1970%

Us. AToMip Exzes
PGy
CONMISSION
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Regional Demography and Land Use

The statement gives the principal value of the mangrove
swampland as the role it plays in the biologic life cycle of
some terrestrial and aquatic species and its use as a
wilderness area. We think the statement should also indicate
that the mangroves form the basis for extensive commercial
and recreational fishing values and are important in
suppression of flood and hurricane tides. The biological

and esthetic importance of mangroves has been recognized by
the establishment of the Biscayne National Monument.

The statement notes that this land can be converted into
productive cropland. This may be true of swampland in general,
but it is not true of the specific site in question because it
lies seaward of the salinity barrier (Levee 31), and much of

it is in the intertidal zone.

Historic Significance

The statement should indicate that the presence or absence of
archeological and historic values and any evaluations of their
significance, are based on factual, professional knowledge.
The environmental statement should also indicate consultation
with both the National Register of Historic Places and the
State Liaison Officer for Historic Preservation (Director,
Division of Archives, History, and Records Management,
Department of State, 401 East Gaines Street, Tallahassee,
Florida 32304) in the determination whether or not the project
adversely affects significant historic values. -

Environmental Features

We think that the statement in the last paragraph on page 17
regarding the relative biological productivity of Card Sound
should be qualified. The findings of other more intemsive
and recent studies, such as reference (27) by the same co-
author given on page 25, refute it. Present scientific
investigation in Card Sound will undoubtedly raise the number
of species listed.

Pages 16 and 17 state that temperatures in Biscayne Bay and
Card Sound range from 59° to 96° F. This is misleading
because temperatures near these extremes occur only in very
shallow areas. Natural water temperatures rarely exceed
90° F.
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Effluent System - Heat

Further reference to the consent decree would be particularly
valuable in this section. It would lay the groundwork for the
subsequent discussion of the various cooling systems.

It was recognized during the decree's negotiation that
environmental damage would result from the use of the canal
system and the language of the decree requires investigations
of mechanical cooling devices and other sources of water.
Thus, approval of the canal system is provisional, since other
systems or water sources may prove to have less adverse
environmental impacts. .In its treatment of the canal system,
the statement should remain open to the possibilities of using
the results of the studies required by the decree to further
improve the cooling system.

The velocity of water in the intake channel is not given nor
the amount of hypochlorite or chlorine used. These data are
needed.

Substitute "exposure" for "immersion" in the third paragraph
of page 31. '

Effluent Systems - Radioactive Wastes

The statement mentions on page 37 that the significant radio-
active constituents of gaseous wastes are krypton-85 and
xenon-133. It gives the half-life of xenon-133 as relatively
short but does not specify this time requirement. The
statement should note the half-life of krypton-85 or the:
adequacy of the 45-day storage period for decay.

The final statement should include the location of the disposal
" site and method of disposal for solid radioactive wastes.

The fourth paragraph on page 38 indicates that 7,650 curies
of tritium per year would be discharged in liquid releases.
This number does not agree with the corresponding values
listed in Table 6. :

Impacts on Land, Water, and Human Resources

The first paragraph of page 45 indicates that a major.
environmental impact on the indigeneous plants and animals
would result from the cooling system dredging operation. We
suggest that a quantitative estimate be made of this impact.
This is particularly meaningful since there is consideration
for expanding the canal system to several thousand more acres
of marshland in order to operate the four units at higher
plant factors.




Land Use .

We believe that the applicant should not delay starting a
program to establish vegetation on the spoil areas between
the cooling canals. Delay in starting such a program

could result in not only extending a poor esthetic situation
but would also continue to deprive Card Sound of plant
nutrients. The Florida Department of Natural Resources
should be consulted in the development of an effective
vegetation program for the approximately 3,000 acres between
the cooling canals. Plans for the program should be included
in the final environmental statement.

Water Use

The prediction of capacity limitations resulting from
effluent temperature requirements of the comsent decree
presented in Tables 9 and 10 appears to be contradictory.

We suggest that only one of these tables be presented in the
final environmental statement or that sufficient bases be
given to show why the predictions differ.

It is apparent that both the AEC and the applicant feel that
much of the time the selected cooling system will not
adequately cool the effluent to meet temperature requirements
imposed by the consent decree. Because the statement advances
this system as the selected alternative, it follows that the
statement should also describe how the applicant intends to
meet the conditions of the consent decree. To do nothing is
to suggest that the applicant is going to request the Court

to determine that these extensive periods when the temperature
limitations are predicted to be exceeded are "emergencies."

The probable accumulation of higher salinity water at 2-3° F
elevated temperatures on the bottom of Card Sound is
recognized on page 50. A mitigation solution is proposed
which, according to the statement, would be in conflict with
the consent decree. However, the decree recognized this
problem in Section IV, 11 and 12, by requiring studies of
alternative sources of make-up water and the use of mechanical
cooling devices. The decree requires that these studies shall
be directed toward the determination of the feasibility,
practicability, and acceptability of utilizing such alternative
sources of water and cooling methods as substitutes or
supplements for withdrawals of make-up water from Card Sound.
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Although a section on environmental monitoring is presented on
page 81, the relationship between the plant factor, water use,
and consent decree limitations indicates that specific
reference to such monitoring is needed in this section. This
is particularly appropriate because, according to Table 10,
the applicant expects that the four units of the plant can
operate at only 22 - 367% of full capacity during the three
winter months, during which the peak load occurs, in order to
stay within the limitations of the decree. ' '

The discussion of the permeability of soils on page 49
indicates the flow westward beyond Levee 31 would be 600 to
800 cfs out of the system. This flow appears to be high.

Also, it is not shown why the seepage flow to the west is
ﬁhigher than that to the east, which is given as 50 to 200 cfs.

Calculations by this Department show that the area within the

1° isotherm is about twice that shown in Table 11, page 53.

Biological Impact _

No mention is made of the effects of plant operation on
waterfowl and shore and wading birds. We believe that the
7,000 acres involved in the cooling canal system should be
acknowledged as a habitat loss for, if revegetation of the
muck spoil banks occurs, it will probably not be the present
intertidal types used by these birds.

It is stated on page 60 that there is no evidence that the Bay
is being significantly depleted of plankton by the present
operation of the plant. This should be qualified since there
have been no studies designed to 1nvest1gate this specific
p01nt.

When the present nutrient contribution from the 7,000-acre
cooling canal area is reduced or eliminated, reduction in
primary productivity of south Biscayne Bay and Card Sound
may result. Mention should also be made in this section of
the possible use of several thousand acres of additional land
which may be required if the four units are operated at 1007
plant factor and within the limitations of the consent decree.

" We think that possible environmental effects should be studied

before a decision is made to use more land for waste heat
dissipation.

The possibility of calcium carbonate being dissolved from the
underlying limestone of the cooling canals and the effects on
the aquatic life of Card Sound and Biscayne Bay should be
evaluated in the final statement.
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Page 59 mentions the results of studies of the National Marine
Water Quality Laboratory of the Environmental Protection
Agency. The indication "that phytoplankton cells had been
damaged" is an understatement of that report's conclusion, for,
in fact, the damage is severe. It is our understanding that a
507% phytoplankton kill was found using chlorophyl a analysis
and corroborated by ATP analysis.

We suggest that the last sentence of the third paragraph on
page 59 be corrected to indicate that the percent mortalities
of zooplankton which were entrained in the plume without
passing through the plant were identical to mortalities of
zooplankton passing through the plant.

A quantitative evaluation of the biological impacts resulting
from fish being impinged on the traveling intake screens and
subjected to sudden changes in temperature, flow, and salinity
under emergency conditions and on fish living in the canals or
near the canal outfall should be given.

The third paragraph on pagée 56 should also state the probable
effects of radiation, heat, chemicals, and toxins on shore
birds and waterfowl which may be attracted to the canals.

Substitute "less damaging" for "more favorable" in the second
paragraph of page 59 and substitute "but allow some recovery"
for "but result in increased numbers”" in the third paragraph
of page 62.

Accidents

Section V, Environmental Impacts of Plant Operation, gives an
adequate evaluation of impacts resulting from postulated
accidents through Class 8 for air borne emissions. However,
the environmental effects of releases to water is lacking.
Some of the accidents described in Table 14 could result in
releases to the Bay and should be evaluated in detail.

‘We also think that Class 9 accidents resulting in both water

and air releases should be described and the impact on human

life and the remaining environment discussed as long as there: o
1s any possibility of occurrence. The consequences of an

accident of this severity should be weighed.
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~Environmental Monitoring and Research Program

The statement points out the need for quantitative scientific

‘information on the mangrove salt-marsh section due to the

recent decision to install a multichannel recirculating cooling-
water system instead of the earlier proposed once-through
system. It is not clear from the statement that this will be

an AEC requirement. The needed investigations listed on page 82
appear to be of great importance to the terrestrial life in the
area affected; accordingly, we suggest that the AEC require

the applicant to perform these studies.

Adverse Effects Which Cannot Be Avoided

The mention of the possible need for several thousand acres of
land in addition to the 7,000 acres presently planned
reinforces the need for further consideration of alternative
cooling systems or modifications to the operation of the
proposed system which will enable the applicant to meet the
conditions of the consent decree. The possible need for
"several thousand acres of additional land for cooling canals"
has not been shown. Its use would entail further habitat
destruction and reduction of nutrients to the Bay. We believe
that the success of the system is not a function of size alone
but of design including the intake and discharge systems.

Even if a viable mangrove fringe develops on the canal banks,
and if it is not periodically removed to facilitate water flow,
the statement should recognize that there will still be a
substantial loss of nutrients to Card Sound.

Underflow to the bays will be increased by the operation of
the cooling channel system. The statement notes on page 85
that the temperature and salinity of the groundwater will
increase and the section on radiological impact infers that
radicactivity in the groundwater will also increase. Although
the statement indicates that the effects of these contaminated
underflows are unknown at the present time, some estimate of
the magnitude of such temperature, salinity, and radiological
increases should be included in the final environmental '
statement. '

We recognize that the fossil-fueled plant was in operation and
the nuclear plant was under construction prior to establish-
ment of the Biscayne National Monument. However, the visual
impact of the plant on visitors to the Monument should be
recognized in the report. The Monument's value as a wilderness
area was recognized on page 11.

delete "(if any)" in the last paragraph of page 84.




E-14 -8

‘Short~Term Uses and Long-Term Productivity

The environmental statement implies that there w111 be long-
term effects on terrestrial productivity but short-term
effects on marine life of Biscayne Bay and Card Sound. Since
their productivity depends on the land area for nutrients,

the effects on the aquatic life will continue as long as there
are effects od the land area.

We do not agree with your line of reasoning that argues that,
because the 30 to 40-year life of the plant is considered a
short-term use, the land associated with the plant can be
considered the same. In, addition, you speculate that the site
may be used for the generation of electricity for some time

after the original plant is decommissioned. We believe that
you should readily acknowledge the possibility of this occurrence
and that you should also recognize that the plant may have : %

significant long-term effects on future land-use patterns in
the nearby area.

Irreversible and Irretrievable Commitments of Resources

This section should describe the reduction in production of
fish and wildlife resources that would occur due to habitat.
destruction entailed in construction and operation of the plant
and cooling canals.

Moreover, any major land-use changes, either directly or
indirectly caused by the plant, are for all intents and
purposes irreversible commitments of resources.

Alternatives

We feel that the discussion of alternatives to the proposed
action should be expanded to consider additional alternatives.
The section should be recast to provide environmental impact
assessments rather than economic justificatioms im support of
the proposal. Throughout the section, alternative sites,
alternative fuels, and abandonment of the project are rejected
on the grounds that they result in the non-use and waste of
already constructed capital facilities, raise consumer costs,
contribute to local unemployment and tax 1osses, and would
fail to satisfy prOJected energy demands. :

Although benefic1al and adverse economic consequences cannot
be ignored in evaluating a proposal, they should not be the
controlling factor in an environmental statement. 1In the
Calvert Cliffs decision, the Court recognized that a thorough
consideration of all reasonable alternatives to the proposal,
including those that necessarily involve increased costs or
economic waste, should be considered.
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The consent decree orders studies of the feasibility of using.
brackish groundwater and/or canal water as a substitute or
sgpplement for make-up water from Card Sound to reduce adverse

.énvironmefital effects. Investigations of mechanical coollng

devices such as powered spray modules and other reasonable
concepts are also ordered. These, with the exception of the
use of canal water in conjunction with cooling towers, are

not discussed. In view of references to the probability that
the proposed system will not meet the temperature and salinity
requirements of the consent decree, discussion of these
investigations as possible modifications to the proposed plan
should be included.

"In the discussion of salt drift on page 100, 3 to 10 square

miles are indicated as being affected. It should be pointed
out that during a large portion of the time this salt drift
would fall into the bays and in the swamp within the inter-
tidal zone where its environmental effects would be less
severe. We note that this impact is significantly less than
that resulting from the loss of 11 square miles for the canal
cooling system,

The altermnative of using brackish water in a closed-cycle
cooling system referred to in the statement deserves further
discussion. One possible source of this water is the
Flor;dah aquifer; an analysis of the quantity and quality of
wat€r available at the site from this source should be
included in the statement.

We have confirmed, by approximation, the quantities of waste
products which could be expected from the operation of
equivalent size coal-fired and oil-fired powerplants given

.in Table 16. 1In addition, we found that these probable

emissions of SOy, NOy, and particulates for both oil and coal
firing meet the specifications of the December 23, 1971,

" Environmental Protection Agency's "Standards of Performance
- for New Stationary Sources. :

‘The 14 000 tons of coal indicated in the last paragraph on

page 90 should be corrected to read "14,000 metric tons.'
This number of short tons at the reported 10,000 Btu/lb is
not capable of providing enough energy to power a 1,520 MW
plant. Also, there is a minor discrepancy in the dally
volume of fuel o0il reported to be necessary for the 1, 520 MW
oil-fired powerplant. This volume is given as 50,000
barrels on .page 90 and 51,500 on page 91.
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Cost-Benefit Analysis : :
According to the first paragraph on page 89, the plant will
increase tax revenues to all levels of government almost $40
million annually by 1975. We suggest that this benefit be
offset by the costs of providing additional required services.

We think that:the Cost-Benefit Summary given in Table 21 is
~inadequate due to the lack of sufficient quantlflcatlon of
environmental impacts. :

Recommendatlons

The AEC license should be. condltloned to require the appllcant
to comply with the consent decree. Moreover, the applicant
should be required to consider all other alternative cooling
methods prior to building the large canal system.

According to page 47, the raised area between the cooling

channels may permit some agricultural, commercial, and

residential development. We request that the applicant not ~
be permitted to develop this area for such purposes. This

land should be returned to a condition as close to the natural
conditions as feasible with the possible exception of

recreatlonal development such as hiking tralls.

It is stated on page 101 that the AEC assumes that the nuclear
units will be loaded preferentially to the fossil plants,
since the incremental cost of power is less. It appears from
information contained in the environmental statement ‘that the
economic cost of the nuclear plant is less than the alterna-
tive fossil-fueled plant; however, when environmental effects
are included, the total incremental costs may be less for the
fossil-fueled units since they would discharge about 30% less
waste heat to the cooling water per unit of generation. We
recommend that the AEC require the applicant to make a
determination of the difference in environmental impacts
between the nuclear and fossil-fueled units and to include
this factor in deciding which units should be loaded first.

We hope these comments will be useful to you in the preparation
of the final environmental statement.

Sinée:ely yours,

/Vl/\-———-—\

Deputy Assistant Secretary of the terior

Mr. L. Manning Muntzing
Director of Regulation
Atomic Energy Commission
Washington, D. C. - 20545
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APPENDIX E - 15 : May 1, 1972

Mr. A. Giambusso

Deputy Director

Division of Radiological and
Environmental Protection

Atomic Energy Commission

Washington, D.C. 20545

Dear Mr. Giambusso:

As indicated in the attached memorandum, our Region IV
office felt that additional information is needed on air
quality. If this can be addressed in the final statement, I
would be grateful.

Sincerely,
St

William Holmberg, Director
Federal Agency Liaison Staff
Office of Federal Activities

Enclosure

Ao S S AT
*»\.‘Q‘[Ni\\;‘ f?.:lln i

TG P I N
; :
. T
N bl o




E-15-2
ENVIRONMENTAL PROTECTION AGENCY

MIMORANDUM REGION IV

DATE
FROM:
 SUBJECT:
T0. :

1421 Peachtree Street, N. E.
Atlanta, Georgia 30309

April 26, 1972

Regional Administrator

Draft Envirommental Impact Statement - - =
TURKEY POINT NUCLEAR POWER PLANT, Units 3 and &, near Miami, Florida.

Sheldon Meyers ‘
Director, Qffice of Federal Activities
Environmental Protection Agency
Washington, D, C. 20460

In reviewing the EPA official comments directed to the USAEC under date
of March 24, 1972, by Robert W. Fri, I find theot the clarifications
regarding air quality protection included in the Region IV coordinated
comments submitted on March 1, to the Office of Radiatlon Programs, have
been ignored. Those comments are quoted below:

"No mention is made of the impact of comstruction and operation
of the plant on air quality. We cannot assume that there will

be no effects on air quality (such as emissions from standby,
utility, or peaking boilers); therefore, it is suggested that

the Final Statement include assurances that air pollution effects
of the plant have been considered.”

It is my opinion that this is of significant importance to be included
in our Agency's coordinated comments to the USAEC.

Jack E. Ravan
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APPENDIX F

April 13, 1972

Mr. Homer E. Still, Jr.
State Planning and Development
Clearinghouse
725 South Bronough !
Tallahassee, Florida 32304

Re: Environmental Considerations
Units 3 & 4 - SPDC Project
No. 72-0799

Dear Homer:

The draft environmental considerations related to the proposed issuance of
operating licenses for Turkey Point, Units 3 & 4, SPDC Project No. 72~0799,
have been reviewed by this agency. This project does not appear to threaten
any known archaeological or historical sites of significance. The area does
not include sites currently listed on the National Register of Historic Places
or any sites currently under nomination to the National Register. The Turkey
Point area should have received extensive archaeological survey prior to con-
struction activity; however, the draft statement indicates 907 construction

completion. Any comment concerning site destruction would have been academic
at best.

Sincerely,

Robert Williams
Director, Division of

Archives, History and Records Management
Florida Department of State

RW:Mpmo




