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Mr. Clair Fancy, Deputy Chief

Air Quality Management

Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Dear Mr. Fancy:

Enclosed is a copy of our draft preliminary determination and permit
conditions for the amended PSD permit for the Crystal River Plant.

Region IV plans to publish the public notice for this action. on October 6,
1988. Please provide any comments you have on the draft prellmlnary
determination to us by October 5, 1988. In the event that you cannot ‘
comment by October -5, 1988, you may still make your comments'available to’
us during the 30 day public comment period.

‘Please call me or Mr. Wayne Aronson of my staff at (404) 347 2864 if you
have any questions. '

Sincerely, R E C E , v E D
DN T N ~SEP29 1989

Bruce P. Miller, Chief . :
Air Programs Branch . DER'BAQM
Air, Pesticides, and Toxics C

Management Division

Enclosures (3): 1. Draft Preliminary Determination-
" 2. Copy of Public Notice
3. Assessment of Salt Depos1t10n Impacts at
Crystal River

ccc: Dr. J. P. Subramani w/enclosure




U.S. Environmental Protection Agency
Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365
404/347-3004

Public Notice No. 88FT.149 DATE: October 6, 1988

NOTICE OF PROPOSED MODIFICATIONS OF
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMIT
AND PREVENTION OF SIGNIFICANT DETERIORATION PERMIT

The U.S. Environmental Protection Agency (EPA) proposes to modify the National
Pollutant Discharge Elimination System (NPDES) Permit No. FL0036366 to the Florida
Power Corporation (FPC); P.O. Box 14042, St. Petersburg, FL 33733; for its
Crystal River Power Plant, Units 4 and 5; Crystal River, Citrus County, Florida.
EPA also proposes to modify ,the Prevention of Significant Deterioration Permit
(PSD) No. PSD-FL-007. The proposed permit modifications will remove limitations
and monitoring requirements related to salt drift from the Unit 4 and 5 cooling
towers from the NPDES permit and place them in the PSD permit. The PSD modification
would also allow an increase in drift rate and would require an increase in
environmental monitoring requirements. The proposed NPDES permit modification
does not change any limitations on the amounts of pollutants allowed to be
discharged in wastewaters from the facility. The facility generates and transmits
electricity (SIC Code 4911).

EPA has conducted an evaluation of the potential environmental impacts to plants,
animals, groundwater, and soils in surrounding areas and has concluded that there
will be no significant long term unacceptable environmental impacts from the
modification of these permits. EPA also has required the FPC to conduct an air
quality demonstration to show that the particulate PSD increments and ambient air
quality standards are protected. The preliminary determination has concluded
that:

° Best Available Control Technology (BACT) is represented by drift eliminators
(Thermotec Spectra — 'C) for the control of total suspended particulates
(TSP) .

° The additional TSP Class II increment consumption incurred by the addition
of Unit 4 and 5 cooling towers to the PSD permit is 10 percent of the
annual mean TSP increment and 29 percent of the 24-hour TSP increment.

The maximum degree of TSP Class II consumption for the entire FPC plant
including other increment consuming sources within the area is 10 percent
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of the annual mean TSP increment and 30 percent of the 24-hour TSP increment.
The maximum Class II increment concantration occurs at a distance of less
than 1/4 of a mile from the center of the FPC plant.

¢ For the Class I Chassahowitsika Wilderness Area, the additional degree
of TSP increment is less than one percent of the annual increment and
three percent of the 24-hour increment. The maximum Class I increment
consumption from all PSD sources within the area is three percent of the
annual increment and 12 percent of the annual increment and 12 percent
of the 24-hour increment.

° The maximum combined pollutant concentration from all TSP sources at
the FPC plant and other sources in the area will be less than the National
Ambient Air Quality Standards (NAAQS). The NAAQS are levels set by EPA
which identify the ambient concentrations necessary to protect human
health and welfare with an adequate margin of safety.

Persons wishing to comment upon or object to any aspects of permit modifica-
tions, or wishing to request a public hearing, are invited to submit same in
writing within thirty (30) days of the date of this notice to the Office of
Congressional and External Affairs, Environmental Protection Agency, 345
Courtland Street, N.E., Atlanta, Georgia 30365, ATIN: Public Notice Coordinator.
The public notice number, NPDES number and PSD number should be included in

the first page of comments.

All comments received within the 30-day pericd will be considered in the
formulation of final determinations regarding the permits. Any interested
person may, within the 30-day period, request a public hearing. Where there

is a significant degree of public interest in the proposed permit modifications,
the EPA Regional Administrator or designated agent will hold a public hearing.

After consideration of all timely written comments and the requirements

and policies in the Act and appropriate regulations, the EPA Regional Adminis-
trator will make determinations regarding the permit modification. If the
determinations are substantially unchanged from those announced by this
notice, the EPA Regional Administrator will so notify all persons submitting
written comments. If the determinations are substantially changed, the EPA
Regional Administrator will issue a public notice indicating the revised
determinations. Requests for an evidentiary hearing may be filed after the
Regional Administrator makes the above-described determinations. Additional
information regarding an evidentiary hearing is available in 40 CFR 124,
Subpart E (48 FR 14278 - April 1, 1983), or by contacting the Office of the
Regional Counsel at the above address or at telephone number 404,/347-2335.



The application is available for public inspection during normal business hours,
8:30 a.m. to 5:00 p.m., Monday through Friday, except legal holidays.

Copies of the modeling demonstration and revised preliminary determination
are available for review at the following locations:

1. EPA Region IV
Air Programs Branch
345 Courtland Street, N.E.
Atlanta, Georgia 30365

2. Florida Department of Environmental Regulation
Bureau of Air Quality Management
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32301



Preliminary Determination
and Permit Conditions
Florida Power Corporation Crystal River Plant

Citrus County, Florida
Amendment to
PSD Permit
(PSD-FL-007)

Prevention of Significant Deterioration

(40 CFR 52.21)

October 5, 1988
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I. INTRODUCTION

On February 27, 1980, EPA Region IV issued PSD pemit PSD-FL-007 to Florida
Power Corporation (FPC) for the construction and operation of coal fired
boilers 4 and 5 at their Crystal River Plant. In addition to these new units,
FPC also constructed two natural draft cooling towers to serve boilers 4 and 5.

- At the time PSD pemit PSD-FL-007 was issued, EPA Region IV did not incor-
 porate the natural draft ocooling towers into the PSD pemmit. Salt drift
rates for these two cooling towers were included in the National Pollutant

Discharge Elimination System (NPDES) permmit No. FL 0036366 1ssued on Aprll 3, 1981
and reissued c¢n June 26, 1986.

On May 11, 1988, FPC requested that EPA remove the salt dri.:t rates for these
two oooling towers and modify the existing PSD pemnit to include emissions
from the cooling towers serving units 4 and 5. The purpose of this amended
PSD permit is to add the two natural draft ocooling towers (4 and 5) to the
PSD permit and to remove fram the NPDES permit the emission limits on the
drift eliminators for the oooling towers. To affect this change FPC has made
additional drift measurements at natural draft cooling tower 5 and has pre-
pared dispersion modeling to support a revision to the PSD permit. The revi-
sion will effectively remove a drift rate limit on each tower and replace the
limit with an increased 1lb/hr emission rate and require salt deposition monitor-
ing and erwirommenta: anszusment.

it be addressed is particulate matter. Both
total suspended part: "2 (TSP) amd PM-10 (particulate less than
10 microns in size) o be addressed in this analysis. At the present
time the PSD increments aive measured as TSP and the National Ambient Air

The only pollutant &

. Quality Standards (NAAQS) are measured as PM-10. In order to assure a

worst case analysis, all particulates were assumed to be emitted as PM-10.
Natural draft ocooling towers do not have 51gn1f1cant emission rates for any
other pollutant.

ITI. RULE APPLICABILITY

The Crystal River site is located in Citrus County, Florida. This County
is attaining the NAAQS for all criteria pollutants. In attaimment areas,
all fossil fuel steam electric plants of more than 250 mm Btu/hr which
would emit greater than 100 tons per year (TPY) of any regulated pollutant
must submit a Best Available Control Technology (BACT) determination, an
ambient air quality analysis, a source impact analysis, and an additional
impact analysis (covering soils, vegetation, and visibility) for each
pollutant emitted in significant amounts. In addition, a Class I impact
analysis is required because the source is located within 100 kilometers of
the Chassahowitzka National Wilderness Area. These analyses were provided
with the original application for PSD pemit PSD-FL-007. However, this
application did not include an analysis of the natural draft cooling towers.
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III. PSD APPLICABILITY DETERMINATION

Title 40 of the Code of Federal Regulations, Section 52.21, requires that
each pollutant subject to PSD review undergo a PSD analysis. Only those
. emissions ‘equal to or greater than the PSD significant emission rate need

_to undergo this anlysis. The only pollutant subject to review for this
~revised pemmit is TSP which will have an emission limit greater than the-
significant emission rate for TSP which is 25 tons/year.

~ Based upon the emission calculations. fhe rotal annual tonnage of the
- regulated. air pollut nt emitted 2% - Lt simosphere is
listed as follows: .

Maximum Annual PSD Significant
Enissions BEmission Rate
Pollutant (Tons/year) (Tons/year)
Total Suspended 766.5 . 25

Particulate

IV. BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION (BACT)

New source performance standards for natural draft ocooling towers have
not been established. However, for salt water natural draft cooling
towers, the amount of salt water drift is controlled by drift eliminators.
Drift eliminators consist of a fill made of static plastic inserts which
allow for the removal of small particulate by centrifugal force. Drift
eliminators are the only effective type of emission controls for natural
draft cooling towers. Therefore, BACT for these natural draft cooling
towers is drift eliminators (Themotec Spectra - C).

Although the design of drift eliminators has changed and has been improved
since the installation of the Crystal River drift eliminators, EPA has
determined that for this revised permit, BACT is the technology that was
available at the time the original PSD application was detemined complete
(December 28, 1977).

V. AIR QUALITY ANALYSIS

The air quality impact of the natural draft cooling towers 4 and 5

has been completed and used in conjunction with (1) an analysis of all
permitted PSD particulate sources and with (2) an analysis of the NAAQS.
Based on these analyses, EPA has reasonable assurance that the particulate
sources at the Crystal River Plant will not cause or contribute to a viola-
tion of any PSD increment or ambient air quality standard.




A. Modeling Methodology

The EPA-approved Industrial Source Camplex Short-Temm (ISCST) dispersion
model was used in the air quality impact analysis (UNAMAP version 6,
" charge 3).. This model detemmines ground-level concentrations of gaseous:
‘and solid pollutants emitted into the atmosphere by point, area, and volume
<+-sources. The model incorporates pollutant removal mechanisms such as depo-
sition or transformation. The ISCST model also allows for the separation
of sources, building wake downwash, and various other input and output
features. Both screening and refined analyses were campleted using this
. model. The source parameters and sources modeled are given below.

Part 1. FPC CRYSTAL RIVER PLANT MODELED PSD SOURCES

Exit
Stack Exit Vvelo~ Dia- Emission
Source UIM-E UTM-N Height Temp. city meter Rate
(km) (km) (M) (K) (M/S) (M) (gm/sec)
FPC Blr. 4 100% Load 334.649 3205.373 178.2 396 21.03 7.77 78.2
FPC Blr. 5 100% Load 334.648 3205.272 183.0 396 21.03 7.77 79.4
FPC Blr. 4 75% Load - - - 390 18.14 - 58.7
FPC Blr. 5 75% Load - - : - 390 18.14 - 59.6
FPC Blr. 4 50% Load - - - 385 15.24 - 39.1
FPC Blr. 5 50% Load - - - 385  15.24 - 39.7

FPC Twr. 4 334.298 3205.431 - 311 ‘3.3 65.2 22.05

FPC Twr. 5 34.295 3205.185° - 311 3.3 65.2 22.05
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Part 2. OTHER MODELED PSD SOURCES
Exit
. Stack Exit Velo- Dia- Emission
UTM-E UTM-N Height Temp. city meter Rate
(km) (km) © (M) (K) (M/S) (M) (gm/sec)
" Florida Mining and Materials (FMM) S
. Source Number 1 .: - 21700 =-35400 27.43 470 7.48 4.88 2.72
.Source Number 2 - . 21700 . -35400. 15.24 477  21.85 2.79 2.36
Florida Crushed Stone (FCS) '
Source Number 1 25700  —-42900 97.60 381  13.71 4.88 14.82
Part 3. OTHER MODELED FPC NAAQS SOURCES
Exit
Stack Exit Velo- Dia- Emission
Source UTM~E UTM-N Height Temp. city meter Rate
(km) (km) (M) (K) . (M/S) (M) (gm/sec) _
FPC Blr. 1 100% Load 334.306 3204.210 152.0 417  40.54 4.57 45.9
FPC Blr. 2 100% Load 334.245 3204.211 153.0 422  48.77 4.88 158.3
FPC Blr. 1 75% Load - - - 406  30.48 - 34.4
FPC Blr. 2 75% Load - - - 411 36.88 - 23.0
FPC Blr. 50% Load - - - 395 20.42 - 43.7
FPC Blr. 2 50% Load - - - 400  24.99 - 29.2
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Part 4. OTHER MODELED NAAQS SOURCES

Exit
Stack Exit Velo- Dia- Emission
e -~ - UTM-E UTM-N . Height Tamp. city meter Rate
.. _(km) (km) (M) (K) _ (M/s) (M) . (gw/sec)
FMM  Number 3 . 21700 -35400 9.15 302  10.70 0.91 4.69
"FﬁM " Number 4 777 21700 -35400 22.90 302 7.01 _.0091 } 4.69
FMM Number 5 ’ 21700 ?35400 21.00 440 38.40 - 0.61 - 4.29
FMM Number 6 21700 -35400 15.20 444 8.84 3.05 _1.27
FMM Number 7 21700 -35400 25.30 364 15.80 0.91 4,55
FMM Number 8 21700 -35400 44.20 299 48.50 0.61 4.29
FMM Number 9 217060 ?35400 65.38 302 24.10 0.61 4.69
FMM Number 10 21700 -35400 - 43.00 302 10.70 0.91 4.32

Five years of sequential hourly meteorological data were used in the modeling
analysis. Both surface and upper air data fram the National Weather Service
in Tampa, Florida (1981-1985) were used. Since five years of data were used,
the highest, second-high, short-term predicted concentrations are compared
with the appropriate short-term ambient standard or PSD increment. The highest
predicted concentrations were used for comparison with the long-temm standards
(annual).

All EPA regulatory options in the ISCST model were used. The rural option
of the model was chosen. Downwash (building wake effects) was not used since
all sources were at their GEP stack height. : :

‘'The initial set of screening model runs detemmined the approximate location

of the highest, second high concentrations for the Class II PSD increments
and NAAQS analysis. A polar coordinate receptor grid with 36 radials ten
degrees apart and ten dowrnward distances fram 0.5 km to 7.5 km was used. A
Class I analysis included receptors spaced every 200 meters from 21.3 to
23.9 kilometers between 153° and 181°. 1In this initial screening analysis
several sources were colocated and particle deposition was not included.

A secord analysis for the Class II PSD area was done which included all
sources at their exact locations. Particle deposition factors were included
as follows in the analysis.
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PARTICLE SIZE DISTRIBUTION DATA USED IN THE ISCST MODEL

Mass Reflec-
Particle Size Distri- Settling tion
Diameter (um) Radius Average bution Velocity @ Coef-
Average (um) (am) Percent (an/s) (n/s) ficient
15 . 7.5  0.00075 0.0 0.7 0.007 - 0.80
500 25 0.00250 11.9 7.4 0.074  0.55
. 70-90 80 40 0.00400 11.7  19.0 0.190  0.28
90-110 100 50 0.00500  15.1 29.8 0.298 0.0
110-130 120 60 0.00600 13.4 42.8 0.428 0.0
130-150 140 70 0.00700 11.6 58.3 0.583 0.0
150-180 165 82.5  0.00825 13.1 81.0 0.810 0.0
180-240 210 105 10.01050 - 14.2 131.0 1.310 0.0

240-400 320 160 0.01600 9.0 304.0 3.040 0.0

This analysis included 252 receptors in a radial grid at distances of 0.8 km
to 4.0 km centered on cooling tower 4. A refined analysis was then done
with receptors every 100 meters and at crosswind intervals of 2 degrees.

For the PSD Class I refined increment analysis, receptors were also defined
to the nearest 100 meters and at crosswind intervals of 2 degrees.



B. Modeling Results

Summaries of the maximum TSP concentrations for camparison to the PSD
Classes I and II increments and the NAAQS are as follows:

" MAXIMUM TSP SCREENING CONCENTRATIONS FOR COMPARISON TO THE PSD CLASS I,
CLASS II, AND AAQS ANALYSIS (ug/m3)

pSD Class I~ PsD Class II NAAQS

. Con-  Di- Dis- Con-- Di- Dis- Mod-  Back- To- Di- Dis-
Year cerm rect- tance cer— rect-- tance eled ground+ tal rect- tance
tra- tion (km) tra- tion  (km) Sour- . - tion  (km)
tion (°) tion (°) 7 ces ()
24-Hour
1981 1.2 181 21.3 11.0 270 2.4 11.0 88 99.0 270 2.4
1982 0.98 181 21.3 9.8 230 1.5 9.8 88 97.8 230 1.5
1983 1.2 173 21.5 10.0 220 1.5 10.0 88 98.0 220 1.5
1984 1.0 175 21.4 10.6 260 1;5 10.6 88 98.6 260 1.5
1985 0.98 173 21.5 - 10.2 250 1.5 10.2 88 98.2 250 1.5
Annual
1981 0.16 153 23.9 1.92 260 1.1 1.95 42 44.0 260 1.1
1982 0.11 178 21.3 1.53 240 1.1 _ 1.54 42 43.5 240 1.1
1983 0.12 170 21.6- 1.43 240 1.1 . - 1.48 42 43.5 240 1.1
1984 0.13 181 21.3 1.84 240 1.1 1.86 42 43.9 240 1.1
1985 0.10 1787 21.3 1.76 240 1.1 1.79 42 43.8 240 1.1

Note: PSD Class I increments are 10 ug/m3, 24-hour average, and 5 ug/m3, annual average;
PSD Class 11 increments are 37 ug/m3 24-hour average and 19 ug/m§ annual average;
PSD significance levels are 5 ug/m , 24-hour average, and 1 ug/m , annual average.

+ Based on FPC monitoring data collected from July 1986 to June 1987, second highest 24-hour
and highest annual average concentration.
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MAXIMUM REFINED PREDICTED TSP CONCENTRATIONS FOR COMPARISON
TO PSD INCREMENTS AND AAQS

" ““Source Air _ .
Quality Requirement ) 24-hour Annual

PSD Class I Analysis

PSD Incrament—Consuming Sources 1.2 : 0.16

Class II Allowable Increment 10 : 5

PSD Class II Analysis

PSD Increment-Consuming Sources 11.2 1.9

Class II Allowable Increment 37 19

+ AAQS Analysis

Existing and PSD Increment- 99.2 44.0
Consuming Sources, Background

Florida TSP AAQS 150 60

As shown in these tables, the maximum predicted concentrations are below the
applicable maximum allowable PSD increments and NAAQS.
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C. Analysis of Existing Air Quality

Preconstruction ambient air quality monitoring data are required for all
pollutants subject to PSD review. In general, one year of quality assured
‘data using EPA reference methods, or eguivalent methods, must be submitted.

_* ‘Scometimes less than one year of data, but not less than four months, may

‘be accepted when EPA approval is given. An exemption to the monitoring
requirement can be obtained if the maximum air quality impact, as determined
through air quality modeling, is less than a pollutant-specific de minimis
oconcentration.. In addition, it current monitoring data already exist and
. these data are representative of the proposed source area, then these

data may be used at the discretion of the rev1ew;ng authority. For TSP
the de minimis ambient nnpact level is 10 ug/m3. At the time of the
original PSD application, air quality impacts for TSP were less than the
de minimis value and preconstruction monitoring was not required.
However, FPC does maintain a TSP monitor near the Crystal River site and the
most recent year of monitoring data was used to determine TSP ambient
background levels. ‘

VI. ADDITIONAL IMPACTS ANALYSIS

A. Impacts on Soils and Vegetation

Cooling towers will lose a portion of the circulating water due to
evaporation and to entraiment of water droplets in the air used to
acheive the ocooling. The water droplets oontain similar salt concentrations
as the circulating water. These salt water droplets, known as salt
drift, are deposited on the land as salt deposition. The salt deposition
contains sodium and chloride ions which can cause long-temn damage to
soils and vegetation. The amount of salt deposited on the surrounding
land and plant leaf surfaces determines if damage may occur. Salt drift
models exist which use envirommental, meteorological, and operational
variables to predict the amount of salt dep051ted on areas surrounding
cooling towers.

A natural salt drift exists near large bodies of salt water. The natural
salt deposition fram the Gulf of Mexico on the land near the Crystal
River Power Complex has been measured to range fram 3.4 to 6.7 g/mé-yr.l
The biotic cammunities in the Crystal River area contain a majority of
plant species that have adapted to the salt deposition.2

1kBN Engineering and Applied Sciences, Inc., Envirommental Assessment of
Salt Drift Impacts fran Florida Power Corporation Crystal River Plant,
June 1988. :

21bid.



- deposition.
4;the potential damage to the soil and indigenous vegetation of Crystal
"River. The maximum worst case salt deposition (including worst case

 -lo-

A salt drift model has been developed for the cooling towers operating at
the Crystal River Power Camplex and salt deposition rates have been
predicted for the areas surrounding the cooling towers.3 EPA has developed
a worst case operating scenario augmenting the salt deposition rates
predicted X the model and a worst case analysis of the natural salt

These worst case salt deposition rates were used to assess

background deposition) is 16.2 g/m2 -yr for off site areas. There should
be no impacts to the soil. The species that have low tolerance to salt

-mey be adversely impacted by the salt deposition. However, those species

that have luw resistance to salt are primarily found at the low-lying
vegetation level, and the taller plants, which are predominantly salt tolerant
species, reduce the amount of salt dep051ted on the sensitive spec1es.
Therefore, the damage to sensitive species will be reduced. -

There are approximately five acres of off-site freshwater marshes that
may be impacted by the salt drift. These marshes contain about one-third
low resistance species and do not contain tall vegetation. The potential
impacts to the freshwater marshes may cause a species shift where more
salt tolerant species will gradually become more predominant in the
freshwater marshes.

3 KBN Engineering and Applied Sciences, Inc., Envirormental Assessment of
Salt Drift Impacts fram Florida.Power Corporation Crystal River Plant,
June 1988.

4 y.s. Envirommental Protection Agency, Office of Policy and Management,
Region IV, Assessment of Salt Deposition Impacts at Crystal River, August 31,
1988.
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B. Impact on Visibility

A Level I visibility screening analysis was performed to detemine if any
adverse visibility impacts may occur in the Class I area. The analysis
. showed that there was no potential for an adverse impact on visibility in
.this area. The potential visibility impact due to oooling towers 4 and 5
7 may be found in Appendlx A to this. report. :

C. Growth—Related Air Quality Impacts

St vad facility is not expected to significantly change employment,
popu _;LLOJ, housing, or cammercial/industrial development in the area to
- the extent that a significant air quaiity 1mpact will result.

D. Noncriteria and Unregulated Pollutants

Natural draft ocooling towers do not emit significant amounts (as defined
in the PSD regulation) of any noncriteria pollutant or unregulated pollutants.

E. GEP Stack Height Determination

Natural draft cooling towers are not subject to the Good Engineering
Practice (GEP) stack height regulations.
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VII. FINAL PERMIT

Part I. — Specific Conditions

1. Emissipn Limitations

a. Cooling tower emissions from each unit individually shall not exceed
the following: :

Total Suspended Particulate: 175 lb/hr
2. ComplianéeuTégts

a. Unit 4 tower shall be tested after October 1, 1988, but no
later than December 31, 1988. The first campliance test for unit
5 tower shall be conducted after January 1, 1992, but not later
than May 1, 1992. Additionally, units 4 and 5 shall be tested no
less than once every five years thereafter, during the same
periods of the respective calendar years.

b. The following test methods and procedures shall be used for
compliance testing:

(1) Partionlate emissions shall be measured by the sensitive paper
" K& owschod for each cooling tower.

(2) Teswings shall be done at either the drift eliminator level
within the tower or at the tower exit plane.

(3) For demonstrating compliance with the applicable emission limit,
not less than three tests shall be conducted. All valid data
fran each of these tests shall be averaged in demonstrating
compliance. No individual test result shall determine compliance
or noncompliance. The emissions rate reported as a percent
of the circulating water as well as 1lb/hr and total dissolved
solids in the ocooling tower basin(s) and intake water shall

—be reported for each test.

3. Air Pollution Control Equipment
a. Within three months after pemmit issuance, all areas adjacent to
concrete structures within the unit 5 tower shall be properly

sealed to assure that the drift eliminators are not bypassed.

b. Not less than once every three months, the drift eliminators of
both towers shall be inspected fram the concrete walkways by FPC
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staff or representatives to assure that the drift eliminators are
clean and in good working order. Not less than annually, a complete
inspection of the towers shall be conducted by a manufacturer of
~ drift eliminators or by a oconsultant with recognized expertise in
_the field. -

C. An inspection protoool shall be submitted prior to the first
field inspection. Certification that the drift eliminators are
properly installed and in good working order shall be made at

- the time of- submirzinrof the reports oted below.

4. Reporting

a. Reports on tower testing and inspection shall be submitted acoording
to the following timeframe:

(1) within 30 days after sealing of Unit 5 Tower (See item
vVii.I.3.a., above)

(2) Within 30 days after all visual inspections of the drift
eliminators, and

(3) Within 45 days after the compliance testing of either the unit
4 or unit 5 tower.

b. Should either tower emission rate exceed 175 lb/hr, the permittee shall
do the following:

(1) Notify EPA and the Florida Department of Envirormental Regulation
(FDER) of the occurrence within 10 days of becaming aware of the
situation.

(2) Provide an assessment of necessary oorrective actions and a
proposed schedule of implementation within an additional 20 days.

(3) Expeditiously complete corrective actions.

(4) Retest the tower within three months after the correction is
campleted.

(5) Submit the testing report within 45 days after campletion of said

5. Ambient Monitoring

.a. The permittee shall continue the salt drift monitoring program
approved by EPA and the FDER on January 6, 1981, and January 28,
1981, respectively. Reports shall be submitted quarterly to EPA
and FDER.
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b. Florida Power Corporation shall submit to EPA Region IV and FDER,
by no later than November 30, 1988, a plan to expand and modify the
existing monitoring program. This expanded monitoring program must
be approved by FDER and EPA and shall include the following:

- _.(1) An increase in the number of deposition monitors and monthly
_ . vegetation monitoring locations to include a representative
number of freshwater marshes and coastal hammock and coastal

hydric hammock cammunities.

(2). Initiation of a soil salt sampling program which includes
- obtaining baseline soil salt oconcentration data by sampling
soil at representative locations. - .

.(3) 1Initiation of a surface water salt sampling program which
includes obtaining baseline surface water salt concentration
data by sampling water in a reprentative number of fresh
water marshes.

(4) Inclusion of deposition, soil, fresh water, and vegetation
monitoring .stations on appropriate portions of Hollins
Corp. land. ‘

(5) Collection of data to more accurately detemmine the natural
“background deposition at Crystal River.

Upon approval the revised plan shall be expeditiously implemented.

c. If, as determmined by EPA, FDER, or the permmittee, the monitoring
data indicate that significant impacts are occurring to the
surrounding area, the permittee shall consult with EPA and FDER
to mitigaté these impacts. Within 60 days thereafter, FPC shall
submit to EPA and FDER an assessment of the damage, options to
reduce the impact, and a proposed course of action to correct the
damage. Upon the direction of the EPA or FDER, FPC shall
implement corrective action. Should the data indicate that no
significant impacts are occurring to the surrounding area, the
pemittee, after consultation with and approval by the Director of
the EPA Region IV Air, Pesticides, and Toxics Management Division
and FDER, may reduce or eliminate the monitoring program.

6. Addresses for submitting reports are:
EPA Region IV
Chief, Air Campliance Branch
U.S. Enviromental Protection Agency

345 Courtland Street, N.E.
Atlanta, Georgia 30365
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Florida Department of Environmental Regulation (DER)

Deputy Chief, Compliance and Ambient Monitoring
Bureau of Air Quality Management
Florida Department of Envirormental
Regulation (DER)
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32301

PART II. - General Conditions

1.

2.

The permittee shall provide EPA and FDER with 30 days notice prior to
conducting any compliance testing required under specific condition 2.a.

The permittee shall retain records of all information resulting from
monitoring activities and information indicating operation parameters
as specified in the specific conditions of this pemmit for a minimum
of two (2) years from the date of recording.

If, for any reason, the permittee does not comply with or will not be
able to comply with the emission limitations specified in this permit,
the permittee shall provide EPA and FDER with the following information
in writing within 10 days of such condition:

(a) description of noncomplying emission(s),
(b) cause of noncompliance,

(c) anticipated time the noncompliance is expected to continue or, if
corrected, the duration of the period of noncompliance, and

(d) steps taken by the permittee to reduce and eliminate the
noncomplying emission.

Failure to provide the above information when appropriate shall
constitute a violation of the terms and conditions of this permit.
Submittal of the aforementioned information does not constitute a
waiver of the emission limitations contained within this permit.

Any proposed change in the information contained in the final

determination regarding facility emissions or changes in the quantity

or quality of materials processed that would result in new or increased
emissions or ambient air quality impact must be reported to EPA and FDER.
If appropriate, modifications to the permit may then be made by EPA or FDER
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to reflect necessary changes in the pemit conditions. In no case are
any new or increased emissions allowed that will cause violation of the
en1551on limitations specified herein.

In the ‘event of any changes in ocontrol of ownership of the source
described in the pemmit, the permittee shall notify the succeeding
owner of the existence of this pemit and both EPA and FDER of the
change in control of ownership within 30 days.

~ 6. The permiﬁtée shall allow repfesentétives of the FDER or representatives
of the EPA, upon presentation of credentials: :

(a) to enter upon the permmittee's premises, or other premises under
the ocontrol of the pemmittee, where an air pollutant source is
located or in which any records are required to be kept under the
terms and conditions of this permit;

(b) to have access to and copy at reasonable times any records required
to be kept under the terms and condltlons of this permit, or the Clean
Air Act; -

(c) to inspect at reasonable times any monitoring equipment or monitoring
method required in this permit; .

(d) to sample at reasonabie times any emissions of pollutants; and

(e) to perform at reasonable times an operation and maintenance
inspection of the permmitted source.

7. The conditions of this permit are severable, and if any provision of
this pemit or the application of any provisions of this pemmit to any
circumstances is held invalid, the application of such provision to other
circumstances and the remainder of this permit shall not be affected.
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ASSESSMENT OF SALT DESPOSITION IMPACTS AT CRYSTAL RIVER

Environmental Protection Agency
Office of Policy and Management
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Assessment of Salt Depositicon Impacts
at Crystal Fiver

FUFRFOSE

The Environmental Frotection Agency (EFA)Y has prepared this report to
support permit decisions for discharges to waters of the United
States under the Clean Water Azt and emissions to the air under the
Clean Air Act. This report directly responds to the comments and the
caoncerns presented by Dixie M. Hollins and Louwie N. Adcoock (Hollins
Corporaticon) at the public hearing held on June 2z, 1988 and subse-
quent written comments on a proposed NFDES permit. These comments
raised questions regarding the impacts of salt drift from the pro—
posed modifications and additicons to the cooling towers at Florida
Fower Corporation’s (FFC) Crystal River Fower Flant.

Florida Fower LCorporaticon has requested that they be allowed to oper-—
ate their Units 4 and S coocling towers at higher drift rates than cur-—
rently permitted. FFC is also proposing to add cocling towers for
Units 1, 2, and 2 tio reduce current unacceptable thermal impacts from
present coperaticocn. These actions would result in increased salt depo-
sition on the area. This report evaluates the potential impact to

the area’s vegetation and water rescurces resulting from the several
possible permitting scenaricos. The scenarics are: initial permit con-
ditions, current emissions, FFC's regquested changes in emissicons for
units 4 and S, and the additiocn of proposed helper cooling towers for
units 1, 2, and 2. Conclusions and recommendaticons are presented fol-
lowing this evaluation. '

BACKGROUND

This section of the report gives a brief history of the Crystal Fiver
power plant complex and cites some of the earlier reports addressing
salt drift .

FFCZ's Crystal River power plant complex is lacated on the Gulf of Mex-—
ico in northwestern Citrus County, Florida cutside of the town of
Crystal River, Florida. In January 13581 the EFA issued an Environmen-—
tal Impact Statement (EIS) which examined and discussed the impacts

of the construction and cperaticon of two €35 megawatt capacity
coal-fired electric generating plants at the existing Crystal River
Complex. Frior to the EIS, FFC issued a Site Certification Applica-
tion (SCA) for Crystal River Units 4 and S in 1977. The SCA was a
support document for FPC’s application to construct the coal-fired
power units. FPZ has been operating Units 1, 2, and 3 since 1366,
19569, and 1377 respectively. Units 4 and S have been operating since
1382 and 1984 respectively.

Mitigating measures were developed in the EIS to reduce adverse im-
pacts from the construction and coperation of Units 4 and S. The EIS
recommended conditions to the issuance of FFPO's NFDES permit. Specif-
ic conditions addressing the impact of salt drift were included in

the permit and are: 1), the maximum drift vate of the conling towers
of Units 4 and S shall be 0.0003% of



the circulating cooling water, and 2), FFZ shall conduct and report
results of a vegetation and salt depaosition monitoring program accept-
able to the EFA and the Florida Department of Environmental Rescurces
(FDER>. The maximum allcowable drift rate of 0.0005% was, at the time
=f the EIS, thought to be the lowest achievable drift rate using the
best drift eliminator technology available.

Since the initiation of cperation of Unit 4 in October, 198BZ, FFC has
submitted monthly vedetation impact reports and annual salt deposi-
tion monitoring reports to the EPA.* Additionally, EPA has pre-
pared a salt drift impact analysis (Crystal River Cooling Tower Salt
Drift Evaluation, December 23, 1987). The December 1987 report was
prepared to address four natural draft cooling towers to be used to
reduce the thermal discharge of Units 1-3. The assessment included
the salt deposition from Units 4 and § operating at a drift rate of
0.0023%. Also, FPC issued a salt drift analysis report in June 1988
to address the combined salt drift of increasing the drift of Unit 4
and S cooling towers and the additional drift of the helper cocling
towers for Units 1, 2, and 3.% When unit 4 was placed in operation
and tested, it was found to be in compliance with the permitted drift
rate. However, it was found to be cperating significantly below its

designed thermal efficiency. In an attempt to increase the cooling
capability of the Unit S cooling tower, the spray system for the tow-
er was maodified during construction.  When the Unit § tower was start-

ed up and tested, it was found to have increased thermal efficiency
{over Unit 4, but the measured drift rate exceeded the permitted
drift rate limit. As directed by EFA, FPC instituted studies of how
the drift rate could be reduced and condusted an evaluation of the im-
pact of the increased salt drift. Based on the results of this evalu-
ation and ongoing environmental studies, FFC has regquested that EFA
increase the permitted drift rates for Units 4 and © cooling towers.
While FFC's request is being considered, EFA has issued an administra-
tive aorder allowing FFC to operate Unit S cooling tower at the elevat-
ed drift rate as long as there are no adverse impacts of the salt
drift on the indigencous vegetation.

*Crystal Fiver Salt Drift Annual Reports, 138:-83, 1983-84, Applied
Biclogy, Inc. '

Crystal Fiver Salt Drift Annual Report, 1984-85, Florida Fower Corparation

Crystal River Salt Drift Deposition Monitoring Annual Reports 1985-8g,
1986-87, KEN Engineering and Applied Sciences, Inc.

25ubmittal to EFA of revised deposition contours, June 1988, KEN/FFPC
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SALT DREIFT ANALYSIS

This section of the report describes the amount of salt drift and

salt deposition occurring and expected to cccur at the Crystal River
facility. BSalt drift modeling has been performed and the salt deposi-
tion rates have been predicted by the model. The depositicocn predict-
ed by the model is compared to the current salt deposition monitaring
data.

Units 1-3 are presently cocled using a cnce-through salt water sys-
tem, that is they do not use coecling towers. FFC proposes to con-
struct helper (nonrecirculating) cocling towers to reduce the thermal
impact ¢f the liquid waste discharge of Units 1-3 to the Gulf of Mexi-
co (Crystal Bay). These cooling towers will be coperated only as nec-
essary to assure that the plant discharge temperature does not exceed
97.0 OoF as an instantaneocus maximum nor 96.5 °F as a maximum three
hoaur average. Therefore, the towers will not be operated if plant
discharge temperatures remain below 9€.5 °F. Although pericdic cpera-

tion of the towers could begin as early as late April during unusual
warm weather conditions and extend until late October, near coantinu-
cous operation of the towers will generally not occur except during

the summer months (June through Septemberd.

The cooling process in a cooling tower is primarily due to evapora-
tiocn. To achieve this evaporation, the water to be cooled must be
brought into contact with large valumes of air. This contact of air
and water results in the entrainment of small droplets (drift parti-
cles) in the air from the top of the cooling tower to the atmo-~
sphere. Sinze the water used at the site is salt water from the
Gulf, the drift droplets contain a high concentration of dissalved
salts (primarily sodium chloride with smaller amzounts of potassium
and manganese salts).

Drift particles from cooling towers do not stay entrained in the air
indefinitely. The salt drift is carried by prevailing winds and
falls f(due to gravity) as salt deposition on the land around the cool-
ing tower. The amount of salt deposited on any specific area is gen-
erally dependent upon its distance from the cooling tower, its loca-
tion relative to the tower and to the prevailing winds, the height of
the cooling tower, the cooling water and ambient air temperatures,
and envirocnmental conditions such as topography and locations of sur-—
face waters. Using meteocrclogical data, the size of the drift drop-
lets, the height of the cooling tower, the temperature of the exit
gases, and the salt emission rate, it is possible to calculate the
salt deposition at various locations arocund the cooling tower. This
type of calculation, called salt deposition modeling, is complex and
is subject to errors based on the assumpticons and pericds used for
data averaging. However, a model can be compared to field data and
used to make decisions about projected salt drift and its impact to
the environs surrounding the cooling tower.



Areas that are close to large salt water bodies receive natural salt
deposition from wind blown salt water droplets. The EIS stated that
the area received a natural background salt deposition from the Gulf
of Mexico of 3.4 g/ (m®~yr). Two years of pre-operational monitor-
ing (1980 and 1981) indicated background salt deposition rates of 2.5
and &€.7 g/tm®-yr».® Additicnally, the FFI annual depcosition moni-—
toring reports suggest that the data from the Open Control monitoring
laocation (see Figure 1) could be used as an approximation to deter-
mine background deposition.® EFA's report, here in, will use high
values of backaground deposition to give the analyses a conservative
(i.e. worst case) bias. The measured pre-operational value of &.7
g/{(m2-yr) is averaged with the Open Control measured depositicon

rate for the 1985/86 monitoring pericd. For use in this calculation,
the modeled deposition at that location of 2.2 g/(m2-yr) was sub-
tracted from the monitored value of 7.8 g/(m2-yr) to yield a calcu-
lated 19B5/8& background of 5.6 g/{(m2-yr). The average of these
values (5.& and €.7), €.2 g/(m2-yr), is used in this report as the
total annual background salt deposition for the Crystal Fiver site.
In their June, 198B report, KBN Engineering and Applied Sciences,
Inc. (KBN) stated that 2.5 g/(m2-yr) of the annual salt deposition

is contained in rainfall. The annual background dry salt depositicn
used in this report is therefore 3.7 g/ (m32-yr).

MzVehil-Monnet Asscciates per formed modeling analyses for the opera-—
tion of the cocling towers at Crystal River.® This modeling shows
only the predicted salt deposition from the cooling towers and does
nat include the annual background salt deposition. Figure 2 shaws
the expected annuwal salt deposition contours from Units 4 and S cool-
ing towers operating at a drift rate of 0.0005%4 (i.e. the NFDES per-

mit conditiconsl.® Figure 3 shows the expected annual salt deposi-

tion contours from Unit 4 and § cooling towers at the existing condi-
tions of an average drift rate of 0.0014%4 (Unit 4 at 0.0005%4 and Unit
S at 0.00z23%4) at an Bl%Z capacity factor with a concentration of dis-—

solved solids in the cooling water of 32,000 parts per million
(ppm).” Table 1 lists the annual salt deposition rates at the mon-
itoring locations as extrapolated. from the modeled results (Figure 3)
for Unite 4 and § cooling towers at the ewisting drift rate and the
total annual salt deposition rates (i.e. predicted deposition from
Units 4 and S plus background depositicon).

agubmittal to EFA of revised depmsition contours, June 1988,
EEN/FPC.

4Crystal Fiver Salt Drift Deposition Monitoring Annual Reports,
1985-8€, 1986-87, KEN Engineering and Applied Sciences, Inc.

5Cocling Tower Drift Deposition Crystal River Units 4 & S Florida

Fower Corporation (0.0005%), (0.002% Drift Eate), and (0.005% Drift Fate)
Cooling Tower Drift Deposition Crystal River Units 1,2,3,4 % S Florida
Power Corporation (0.0005% Drift Rated, and (0.00Z% Drift Rated,

McVehil-Monnett Associates, March 1986
€Ibid
7Submittal to EFA revising deposition contours and modified by

memor andum of Charles Kaplan, Water Management Divisicn, EFA Fegicn IV,
June %8, 138B. :
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The cpen bucket methcod is used to collect the salt deposition at Crys-
tal River.® Measuremente of the salt collected in the buckete are
made monthly and the data are reported as annual deposition rates. Ta-
ble Z displays the measured annual deposition rates as reported in

the 1385/8& and B&/87 annual Salt Drift Deposition Monitoring Re-
ports. The annual monitoring pericds are from Octaober 1385 through
September 198€ (for the 1985/8€ annual report) and October 1986
through September 1387 (for the 1398&£/87 annual repaort).

Table 1

Fredicted Annual Salt Depcositian

(Values reported in g/ (mZ—yr))

Units 4 and St Totalz Dry Total®
4
Cpen Test ' 6.1 12.3 9.8
NW Open Test 5.9 1z2.1 9.6
NE Open Test 2.7 8.9 &.4
- SW Open Test 5.3 11.5 9.0
Dpen LControl 2.2 - . B.4 9.9

1 Extrapolated from Figure 3.
= Includes the Average Annual EBasckground Deposition (6.2
g/m2-yrJ.
-3 Includes the Average Annual Eackground Dry Salt Deposition
(6.2 g/ (m=-yr) - 2.5 g/(m2-yr) from rainfall).
Table 2
Annual Measured Total Depositicon
1985/86 1386/87
g/m= a/m=
Open Test ' 7.9 7.5
NW Open Test 10.3 _ 6.0
NE Open Test 13.4 &.7
- SW Open Test 9.7 , 7.6
Open Control 7.8 4.1

~9Cry5ta1 Fiver Salt Drift Annual Report 19832-84, Applied Eiology,
inc., May 7, 1986. . ’
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The measured annual salt depcocsition at the monitoring sites reported
in the B&/87 annual report are all less than the total deposition pre-
dicted by the model for those locations. For the 85/8€ monitoring pe-
ricd all the monitoring sites, except the NE Open Test site, had mea-
sured deposition rates which were higher than the model’s predicted
rates. Tables 3 and 4 list the measured deposition rates for the two
monitoring periods, the average predicted deposition rates, and the
percent difference between the modeled rates and the measured rates.
Note that the model predicts the NW Open Test to receive 36% agreater
salt deposition than the NE Open Test site would receive, but the NE
Open Test site received higher salt deposition than the NW Open Test
site for both monitoring pericds.

Table &3

Modeled Deposition vs Measured Deposition (198S/86)

Measured Madel ed Fercent Difference
Monitoring Depositicon Depositicon [(mod/meas? — 11 = 100%
Location (g/m&=yr) (g/m==yr)
Open Test 7.3 12.3 SE
NW Open Test 10.3 | 12.1 17
NE Open Test 13.4 8.9 -34
SW Cpen Test 9.7 11.5 19
Open Control 7.8 8.4 7
Table 4

Modelesd Deposition ve Measured Depeosition (13BE/87)

. Measured Model ed Fercent Difference
Monitoring Deposition Deposition [(mod/meas) — 11 x 1CO%

Location (g/m=-yr) (g/m=-yr)

Open Test 7.5 12.3 &4

NW Open Test €.0 12.1 102

NE Open Test 6.7 8.9 33

SW Open Test 7.6 11.5 51

Open Contrel 4.1 8.4 105



Figure 4 shkows the expected annual salt deposition from Unit 4 and S
cooling towers at a drift rate of 0.0023%.® Figure S shows the ex-
pected annual salt deposition from Units 4 and § cooling towers (at a
drift rate of 0.0023%) and the helper cooling towers for Units 1-C
(at a drift rate of 0.002%).3°

In conducting its evaluation of potential salt drift impacts, EFA se-
lected a worst case scenaric more critical than the one used by KEN
in its June 1988 report. The EFA analysis assumed: 1) continuous op-
eration of the existing and proposed cooling towers for Units 1-5 dur-
ing the summer manths (June through September) where KBN used an cper-
ating factor of B1% for Units 4 and 5, Z) a salt drift quantity for
Units 4 and S cooling towers based on a total dissolved sclids (TDS)
concentration (i.e. the amount of salt in the circulating water) of
28,000 parts per million (ppm) where KEN used 22,000 ppm, 3, a salt
drift quantity for Units 1-3 based on TDS of 32,000 ppm where KBN
used 29,100 ppm, and 4) a worst case natural salt deposition of €.Z
g/m=-yr where KBEN used 5.1 g/m2-yr. The TDS concentraticns used

by EFA are the highest measured historical values from the tower with
the maximum concentrations during the month with the highest values
since the Unit 4 cooling tower began operaticon. The TDE concentra-—
tion for Units 1-2 cooling towers is lower thanm the TDS for the Units
4 and S cooling towers because Units 1-3 towers use nonrecirculating
-cooling towers and will not concentrate solids in the civculating wa-
ter as mucth as recirculating towers (Units 4 and § towers) do. Table
S5 lists the daily salt deposition rates at worst case short duration
conditions as noted above. These daily deposition rates are used in
the Vegetation Impact Analysis presented later in this report.

Si%x scenarios are evaluated in this report reflecting six different
sets of operating conditions and associated salt drift. The first
scenario is the ariginal permit conditions; Units 4 and © cocling tow-
ers operating at a 0.0005%%, and Units 1-23 using conce through cool-
ing. The second scenario is the existing conditions at Crystal Riv-
er; Unit 4 cooling tower operating at 0.0003% drift rate, and Unit S
operating at a drift rate of 0.0023%, and Units 1-3 using cnce

through cooling. Scenaric 2@ is increasing the drift rate of Unit 4
and leaving all other conditions the same. This scenaric corvesponds
to FFC's request to change the permitted drift rate to 0.0023% for

the cooling towers for both Units 4 and 5. Scenario 4 is the addi-
tion of the proposed helper cooling towers to the original permit con-
ditions; Units 1-3 comling towers operating at a drift rate of 0.0027%
each, and Units 4 and 5 cooling towers operating at a drift rate of
0.0005% each. Scenario S5 is the addition of the proposed helper cool-
ing towers *o the existing conditionsy Unit 4 cocoling tower drift

rate being 0.0005%, Unit S cooling tower drift rate being 0.0023%,

and Units 1-2 cooling towers drift rates being 0.002% each. Scenario
€ is increasing of Unit 4 drift rate and adding the proposed helper
cooling towers; Units 4 and S cooling towers drift rates being

0.0023% each, and Units 1-2 cocling towers drift rates being 0.002%

each.

sSubmittal to EFA revising salt depositicon contours, KEEN/FPC, June

1oIbid.
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Table S

Crystal River Units 1-5
Worst-Case Dailv Deposition Rates

Cozling Towers

(g/m=-day)

A. Deposition at northern property line on Figure 5 (Used for Area I

assessment)

Scenario Units 4 & 5

0.009
0.024
0.040
0.009
0.024
0.040

(L I I O I 8

Units 1-3

0.0
0.0
0.0
0.028
0.028
0.028

Total

Background

0.010
0.010
0.010
0.010
0.010
0.010

0.019
0.034
0.050
0.047
0.062
0.078

B. Depcsition at the 5 g/m2-yr contour north of the plant on Figure

Scenario Unit 4 & 5

0.003
0.010
0.01¢
0.003
0.010
0.01¢6

[UNU RO NS

C. Deposition at an average of A and B (Used for Area 11

Scenario Unit 4 & S

0.00¢&
0.017
0.028
0.00¢&
0.017
0.028

oONb Wk~

D. Deposition at the 2 g/m2-yr contour north of Area 11

Scenario Unit 4 & 5

0.001
0.004
0.006
0.001
0.004
0.00&

O hWN-

Units 1-3

0.0
0.0
0.0
0.009
0.009
0.009

Units 1-3

0.0
0.0
0.0
0.019
0.019
0.019

Units 1-3

0.0
0.0
0.0
0.004
0.004
0.004

0.010
0.010
0.010
0.010
0.010
0.010

Backqround

Background

Total

0.013
0.020
0.026
0.022
0.029
0.035

Assessment)

Total

0.010
0.010
0.010
0.010
0.010
0.010

Bac kground

0.016
0.027
0.038
0.035
0. 046
0.057

Total

0.010
0.010
0.010
0.010
0.010
0.010

0.011
0.014
0.016
0.015
0.018
0.020

Description of Scenarios:

1:

0.0023%
4: Scenario
S:
€: Scenario

Fermitted drift rate, both towers at 0.000SY%
Existing conditions, Unit 4 tower at 0.0005% and Unit S tower at

Fequested drift rate increase for Unit 4 tower to 0.0023%
1 with Units 1-3 helper towers at drift rate of 0.002%
Scenario 2 with Units 1-3 helper towers at drift rate of 0.002%
2 with Units 1-3 helper towers at drift rate of 0.002%

S
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VEGETATION IMPACT ANALYSIS

This section of the report describes the indigencus vegetation at
Crystal River and praovides an analysis of the impact of salt deposi-
tion (described in the previocus secticon) on the vegetation of two ar-
eas north of the plant. These areas (shown on Figure § as Areas 1
and II) are selected because they are the land coff of FFC property
predicted to have the greatest impact from the salt deposition from
the cooling towers.

Figure & shows the bictic communities that are found in Areas I and
II.** Table € liete the percentagec of the typee of vegetation
found in the bictic communities.®® Using Table € and Figure 6,
Area .1 and II can be described by area, types of vegetation, and the
sensitivity of the vegetation to salt. The vegetation in area north
of Area Il is primarily planted pine, however due to the distance
from the FPZ power facility, detailed figures and biotic information
is not available.

Area I is a 15-20 acre crescent shaped tract of Hollins Corp. land ad-
Jacent and just north of the FFPZ northern property boundary. Area I
vegetation is coastal hydric hammock which is a mixture of isolated
hammzzk areas and wetland forests. The most abundant species found

in the hydric amnd coastal hydric communities are very salt tolerant,
defined as very tolerant, tolerant and high resistance species. The
next most common species are the low resistance species, and the

least common species are moderate resistance species.

Area;II"'is a ZS50-300 acre tract of Hollins Corp. land containing
110-13230 acres of coastal hydric hammochk, S5-65 acres of salt marcgh,
95-€% acres of plarmted pine, Z25-35 acres of mixed vegetation and ever-
green scrub, and approximately S acres of fresh water marshes. EBalt
marsh is made up of 100% of species that have a very high tolerance

to salt. The planted pine community at Crystal River comprises maost-
ly plants that have a moderate resistance to salt. Flants with high
resistance to salt damage are the next most common type of vegetation
in the pine plantation, and low resistance species are the least com-
mon. The mixed vegetation and evergreen scrub communities are a mix
of the coastal hydric hammock, mesic hammock, and the planted pine
communities and display vegetaticn sensitivity that is a combination
of the three other bictic communities, mostly moderate and high resis-—
tance species with the remainder being low resistance species.

11FFA superimposed the contour lines from Figure S (herein) over
Figure Z-1 from Environmental Assessment of Salt Drift Impacts of Florida
Fower Corporation Crystal River Units 1,2,3,4 % 5 with Natural Draft
Coocling Towers, EEN, August, 1986. Figure 2-1 represents the biotic
communities at Crystal River.

1=2Tbid.
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Table €

f

Pepulaticn Percentages®of
Vegetation Species at Crystal River

(Overstory/Understory)~
kesistance Levels

Very Tolerant, |
Very High, High

Riotic
Community

Very Low, |

Moderate Low Intolerant|

]
| |
Coastal and |
Coastal [
Hydric B 82.4 % 10.3 % 0.0 %
|
#
]
]
]
h

Hammoc k

Mesic and
Hydric
Hammock

15.6 % < 0.5 %

|
1
|
|
I
+
|
|
|
-
Pine Flat~ |
woods and 1
Fine Plant- [
ation n
#
]
]

0.0 % 0.0 %

|
|
t
|
|
|
|
1
{
|
|
|
b
L]
|
|
|
!
L

|
|
13.6 % | B&.4 %
|
1

Freshwater

Mar sh The freshwater and saltwater marshes do not

|

Saltwater n contain an overstory/understory vegetation level.

|
|
|
|
1
|
!
|
i
|
|
|
|
]
|
|
|
|
Mar sh ] |
]

(Shrubs and Herbaceous Species)~*

Fesistance lLevels
Very Tolerant, | |
Very High, High | Moderate

-
—=

Biotic
Community

Very Low, |
Intolerant|

Low

Coastal and
Coastal
Hydric
Hammocl: |

€4.7 % 11.8 %

Mesic and
Hydric
Hammock

52.8 % 16.7 %

Fine Flat-
woods and
Fine Flant-

38.3 % 46.8 % 14.9 %
ation ’

Freshwater

Marsh 37.0 % 31.5 % 31.5 %

SRR R E_B_B B K _R_E_E_ -E_E_R k-

Saltwater

Mar sh 100 % o %

|
!
!
|
|
|
|
|
]
|
|
|
|
{
|
1
{
|
0 % |
]

L o — e e e e e e e e _— e - — - — —

-

+ Overstory/understory are twe different layers in a plant
community. Tall trees, such as cypress and cak, comprise the over-
story, and trees of medium height, such as dogwood and maple,
comprise the understory.

++ The shrubs and herbacecus species are the low lyfng plants in the
community. Grasses, bushes and other short vegetation make up
this level of plant communities.

# For overstary/understery, percentages are of Total Importance Value
Index. Impertance value is a parameter used in quantifying
vegetation population data; importance value = the sum of the
relative density, relative dominance, and relative frequency of a
species.

For shrubs and herbaceous species percentages are of Total Ground
Cover.
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The bicta in the Crystal River area is made up of a majority of salt
tolerant species (see Table &). The averstory/understory vegetation
level contains more salt tolerant vegetation than the low-lying spe-
cies. Thig could be expected since the natural salt drift of the re-
gion (from the Gulf of Mexicod is carried on the prevailing winds and
will tend to impact the overstory/understory vegetation more than the
shrubs and herbacecus species. The less salt resistant species have
developed more readily at the ground because the upper level of vege-
tation provides a shield from salt deposition for the ground cover
vegetation. The two marsh communities do not contain an oversto-
ry/understory. The saltwater marsh, due to its highly saline water
and its praoximity to the Gulf of Mexico, comprises 1007 salt resis-
tant species. The freshwater marsh communities contain approximately
one third each of high, moderate and low resistance species.

In accordance with their NFDES permit, FPC has maintained and conduct-
ed vegetation and salt deposition monitoring programs since approxi-
mately 1273. Additionally, a vegetation survey was included in work
done for the Site Certification Application (FRZ, 1377). The vegeta-
tion monitoring consists of monthly inspections of tagged individual
plants at selected locations, quarterly aerial infrared phaotography

of the area in a one mile radius circle arocund the FFD site, and gquar-
terly biotic inspections of the monitoring locations. The locations
used for the deposition monitoring are used for the vegetation moni-
toring (see Figure 1). KEBN Engineering and Applied Sciences, Inz.
(KEN) was contracted by FFD to prepare quarterly and annual salt depo-
gition monitoring reports for the 129B5/8& and 1386/87 pericds. The
twos annual reports conclude that, although few symptoms of salt accu-
mulation damage were documented, there were no consistent patterns or
symptoms of =salt accumulation damage to the vegetation in the Crystal
Fiver area. The reports also state that the indigencus vegetation

was generally in good condition.  The reports from the previcous years
aleo documented that there was no salt damage discovered by the vege-
tation monitoring.
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EBN included in their June 1988 report a grouping of plant species by
their relative resistance to salt accumulation damage. The groups
ranged from very intolerant to very tolerant. Data was provided for
the ranges of salt accumulation which would be expected to cause
threshcold damage to the plants and damage to S04 of their leaves (S0O%
leaf damage). These accumulation levels were used to determine how
long salt deposition could be tolerated on the plants before thresh-
old and S0% leaf damage might occur. The levels expected to cause
damage through azcumulation have been determined through laboratory
and highly contreolled field experimentaticon. The threshold damage
level is when the vegetation starts to show signs of stress. The S0%
leaf damage level is when S04 of the vegetation’s leaves are showing
symptoms of stress. 8Salt accumulaticon damage is often evidenced by
necrosis. Table 7 lists these plant groups and the average salt accu-
mulaticn levels needed to produce threshold damage and S0% leaf dam-—
age to the species in the groups. Far brevity, the lists of the spe-
cies found in the groups have been replaced by a representative spe-
cies for each group. These representative species were chosen be-
cause they are found in the biotic communities at Crysteal River.

Table 7

Accumulation Levels Causing Damage
To VMarious Species at Cryestal River

Threshalce Damage on% Leaf Damage
(g/m=2

Very Tolerant o , > 10
tMarsh Elder)

8]
~

High Fesistance
(Live Oak)

Moderate Resistance .7 ' ' 2.9
(8) ash FPine*)

Low Eesistance 3 .B
(Fed Maple) —
Very Intolerant 0.04 .2

(Flowering Dogwood)

* Slash Fine is the predominant species found at the Crystal
Fiver Flanted Fine area. Virginia Fine is listed as moderately
resistant to salt accumulation damage and Fitch Fine is listed
as highly resistant to salt accumulation damage. Slash Fine
was chosen to be moderately resistant to give the analysis a
conservative bias.



Table 8

Time EBetween Fainfall Events

-

Days Between Number of Number of Occurrences
Epinfall Eventes Qreurrences _ Egual te or leonger

o 171 268
1 S5 197
< 33 | 14z
i 25 103
4 16 78
5] 17 €2
& 9 45
7 5 26
& 4 =7
el b =23
10 4 =1
11 c 17
1z 2 14
3 1 1z
14 z 11
S 0O g
16 0 g
17 i <
18 i 8
15 2 7
=20 (@] 4
=21 Q el
=2 = 4
=23 0 -
=24 0 -
29 O =
R O -
=7 i ]
=8 0 1
29 Q i
30 Q 1
1

O
[

*# Fainfall events 0.11 inches/hr aor greéter.

This data as provided by KEEN is for the four summer months (June,
July, August, September) for the following ten years: 19574, 73,
78, 7%, 81, B8%, 83, B84, BS5, and 19BE.
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The EEN report of June 1988 discusses how rainfall events of 0.11
inch/hr or greater will wash accumulated salt residue from the leaves
of the plants and presents an analysis of determining how often it
must rain to prevent various salt deposition rates to reach accumula-
tion levels that cause threshold damage and S50% leaf damage. Tahble 8
lists the number of cccurrences for ten years, during the summer
months, that the time between rainfall events was equal to and/or
longer than 1 day through 321 days.?®

The depcocsition rates (modeled and measured) for the operating condi-
tions of the 1385/86& and B&/87 monitoring periods are used in the
same analysis that KEN used in the June 1988 report. The results of
the calculations are listed in Table 9 along with the salt deposition
rates (from Tables 3 and 4 and corrected for salt deposition from
rainfall) displayed as daily deposition rates. Also included in Ta-
ble 9 are the number of occurrences during the summer months of 1986
(i.e. during the 85/86 monitoring peried) when the time between rain-
fall events was equal to or longer than the calculated times ("dry pe-
riods") necessary for salt depaosition to accumulate to the levels
which might cause threshold and 0% leaf damage to vegetative species
with low and moderate resistance to salt accumulation. The data for
the summer months of 13987 (i.e. during the B&/87 monitoring periad)
have not been made available.

From the impact analysis, vegetation damage from salt accumulaticon
greater than threshold damage to low resistance species should not
have ocoourred in the 1985/8€ monitoring periocd. This corvesponds to
the results of the vegetation monitoring. Since threshold damage is
very difficult to recognize in field studies, it is understandable
that no consistent patterns of salt accumulaticon damasge to the indige-
rnious vegetaticn have been found at Crystal River. And, although the
modeled deposition rates were different than the measured deposition
rates, the rates predicted by the model would not have caused damage
greater than threshold damage to low resistance species.

The daily deposition rates listed in Farts & and © of Table S are
used in an analysis identical to the one used by KEN. Table 10 lists
for each operation scenarico, the number of days between rainfall
events needed to cause threshold damage and S04 leaf damage to spe-
cies in Area I that have low and moderate resistance to salt accumula-
tion. Table 11 lists the same information for the species in Area
II1. The two tables also list the number of times that "dry pericds”
equal to or longer than that required for the two levels of impact
have occcurred in the ten years of rainfall data in Table 8. Species
more resistant to salt accumulation damage than moderately resistant
species are not listed because the shortest time between rainfall
events to cause threshold damage t> high resistance species is 39
days, a very low probability event during the summer months in Flori-
da, and an event that did not coccur during the ten years of record
used for the analysis.

135 rface Observations at Tampa, FL Naticocnal Weather Service Station
(#12842).
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The deposition rates listed in Tables 10 and 11 include a natural dai-
ly dvy salt depesition of €,010 g/mB=day (6.2 g/m®=yr 4+ 3203

days/yr). The deposition rates used for the Area II analysis are tak-

en from Fart & of Table S. The deposition rates presented in Fart ©
are averages of Farts A and B. The salt deposition represented by

the contour lines in Figure 5 change gradually from one contour line
to the next. Area Il is large encugh that the average of the two con-

tour lines (from Figure 5) is more representative of the deposition
rate than either the higher or the lower figure. Area I, on the oth-
er hand, is not very large and is close encugh to the contour line
that using the depcosition rate of that contour line is appropriate.



Table 9

Vegetation Impact Analysis
For the 85/8BE and BE/B7 Monitoring Fericds

Damage Causing Salt Accumulation Levels

(g/m=)
Low Resistance Species B Mzderate Resistance Species
Monitoring r — i : w —
Locations &| Threshold 1S0% leaf damagell Threshold 150% leaf damagel
Salt | 0.3 f 0.8) | | 0.7 i 2.5 |
Deposition | v # T — Y # v {
Rate? |Days® |Occur®™ || Days | Occur B Days | Occur § Days {Dccur}
(g/m=-day) | | [} o | B n 1
} $ =t } B } At } =
Open Test 1 ! ] | B | ] I
Madel ed | | ] | | | | ] | |
(0.027) | 11 ] 3 ] 0 | o a 26 | O I 93 | (o] |
Meas. B85/B6& | : | n | a | ] | |
(0.015) | 20 | ©O L] S4 | O B 47 | O I 169 | 0 1
Meas. B&/87 | | | ) | | l ] |
(0.014) | 22 | ] B | - | | 51 1| - I 182 | - |
} } 4 — % } # } —
NW Open Test | ! i | | 1 i | |
Modeled ! | ] ! [ | | ] 1
(0.026> 1 11 | ] ] 20 I 0 | 27 1| (o] R 95 | o] |
Meas. 85/86 | | ] ! B | | |
(0.021) | 14 | 3 I 27 | 0 | | cici| (0] 117 | 0 1
Meas. BE/B7 | | ] | B | i |
€O, 0100 | 30 | = [ gBo | - B 73 | - I 261 | - ]
} } ¥ } — } ﬂ } |
NE Open Test| | II | [ | | ] |
Mcdeled | | Il I | I ] | |
(0.018) | 17 | 1 I 46 | O | 40 | (o] I 142 | 0 |
Meas. B8S5/BE | | ] | 1} | ] | '
(0.030) I 10 I 4 ] 27 | O B 23 | (0] N 84 | (0] |
Meas. B&/B7 | | ] | . - | ] |
(0.012) [ I - I 70 1 - -] &1 | - I 217 | - |
} } # } —B } } } {
SW Open Test]| |- | | m | [ | |
Mzdel ed | | | | - | | ] | |
(0,025 I 12 | 3 ] 32 | 0 a 28 | (o} I 101 | (o} |
Meas. 85/86 | ! [} | B | I |
(0.020) 1 1S | 2 ] 41 | O [} 35 | (0] n 127 1 . 0 |
Meas. B86/87 | | ] | | | 0 | !
(0.014) I 21 | - [ S7 1 - | | S0 | - 179 | - |
} } } } —& 4 # } —
Open Control! | (] | B | | |
Mcodel ed | | I | n | I i |
(0.016) I 19 I 1 ] 43 | 0 | | 43 | (o] I 155 | 0 |
Meas. 85/B& | | ] | B | fi I
€0.015) I 21 | © [ SS | 0O - | 48 | (o) i 172 | 0 |
Meas. BE/B7 | I ] I | | | ] |
(0.004) | €8 |- i 182 | - [ ] 160 | - I S70 | - |
1 1 I 1 _n 1 ] 1 ]

* The measured deposition rates listed in Tables 3 and 4 are
reduced by 2.5 g/m=-yr, the annual salt deposition contributed
as rainfall, then divided by 35 days/yr.

2 Days : Indicates the number of days without rainfall for salt
deposition to accumulate to the indicated levels which might
cause damage.

® Decurt Indicates the number of occurrences when damage may have
occurred in the summer months of the monitoring period. For exam—
ple, at the measured depositicon rate at the SW Open Test site,
threshold damage cculd have cccurred twoe times because there were
two dry pericds that lasted 15 days or longer in the summer
months in 1986. The BS/BE data is used with the depesiticon rates
predicted by the model. :

~ ¢ Indicates that the rafnfall data has not been made
available.



Table 10

Area I
Vegetation Impact Analysis

Low Resistance Species Moderate Fesistance Species
Damage-Causing Accumulaticon Levels
(g/m=2)
| Threshaold | S0% Leaf E Threshold I 2074 Leaf |
Salt | ©.3) i 0.8 | Q.7 ] (2.5 |
Deposition | T # T — T u - —
Fate |IDays* |[Oczcur®| Days |Occur B Days | Occurl Days |Occur |
(g/m=-day) | | I I E I Il | |
; } W = = } I = —]
Scenario 1= | | ] | [ <] | I I |
| 1e | 9 i 42 | O B 37 | O 132 | © |
0.0172 [ | Il | B I I | |
} 1 # } = } i } —]
Scenarico 20| [ Il ! ] [ { [ |
| 2 ) 221 24 2 B 21 | 4 74 1 0O |
0.0324 | | I | E I I { I
1 f § i = | i — —
Scenaric 3| | ] | B | I | [
| & | 45 | 1& | g B 194 | 11 I SO | 0O |
0. 050 I | Il | B [ Il I I
} } ¥ —] — } 4 — —
Scenaric 4 | | I | E | I | [
] & | 45 I 17 | 3 B 1S5 ! =] I S3 ] 0 |
05.047 | ! I I E I l | |
! ! i 1 = } b f —
Scenario § | | { I E | I | |
| S 1 ez 0 13 | 12 B 11 | 17 1 40 | © [
0.0EZ | I i ] E | 1 | -
} - - } = b i | —]
Scenaric & | [ I | E | { | I
[ 4 | 78 1 10 | Z1 B 9 | 2z f =3I | O |
0.078 ] | It | E | I 1 !
L 1 1L | : | 1 1 |

1. Days: indicates how many days are needed between rainfall events
to reach the indicated accumulation levels that might cause
damage.

2. Occur: indicates the number of cccurrences in the ten years of
record that the calculated time between rainfall events cc-
curred. For example, at the deposition rate of Scenario 4
(0,047 g/mT-day? it would rvequire six days without rain- fall

for the salt accumulation tao reach the level that would cause
threshzld damage to low rvresistance species. There have been
forty—-five cccurrences of dry pericds six days or longer in the

ten years of record.

* Scenariocs and deposition rates as presented in Table 5.
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Table 11

Area I1I
Vegetation Impa;t Analyeis

Low Fesistance Species Moderate Fesicstance Species
Damage-Causing Accumulation Levels
(g/m®)
| Threshold 1920% Leaf Dam.B Threshold 1S50% Leaf Dam. |
Salt | (0.2) I 0.8 E (0.7 I (2.5 |
Depositicon | T } . B — # T |
Fate [IDays? |0ccur?®|| Days | Occurll Days |Occur || Days | Occur |
(g/m=—-day) | ! I | E | it | |
} } T } 1 } i ; i
Scenaric 1% | ! i I E | i | |
Il 19 | 7 s 1 o B 44 | 0 156 e |
0.01€ | 1 i | -4 | I ! !
‘ — } 0 — E —+— i } {
Scenaric = | | il | E I Il | |
D11 | 17 /T S . | B z& | =z I 52 | O !
0.027 | I il I E I Il i !
} } f } £ |- # T ]
Scenaric 3 | ! i | -4 ! Il ! i
A = | 27 21 | 4 E 18 | 8 i &€ | i
0.0328 | | il | E | il | |
- — : I | B f f } —
Scenarioc 4 | | ] | E l ] | !
| 9 | 232 N zz 1 =2 E 20 | 4 71 | © |
0,035 ! ! § ] B | i J i
I — f l L ! I } !
Scenaric 5 | | I I E | { [ |
1 7 | 3& m 17 1 3 E 1S5 | 3 IS4 [ © |
0.046 | | I | B [ il [ !
} + i ; L ! i } !
Scenario €| | { I B | i | I
] & | &2 i 14 | 11 B 1=z | 14 I =<4 [ O [
0.037 - | | I I = I { | [
l. | I L E | i { |

_—

1. Days: indicates how many days are needed between rainfall events to
reach the indicated accumulaticon levels that might cause damage.

Z. Doccour: indicates the number of cccurrences in the ten years of
record that the calculated time between rainfall events coccurred.
For example, at the deposition rate of Scenario 4 (0.035 g/m=-day)
it would require nine days without rainfall for the salt accumulation
to reach the level that would cause threshold damage to low resis-—
tance species. There have been twenty-three occurrences of dry peri-
ods nine days or longer in the ten years of rvrecord.

* GSeoenarios and deposition rates as presented in Table B.
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The data from Tables 10 and 11 are used to assess the impacts to Ar-—
eas I and 1I vegetaticon. Each Scenario is presented and described,
and the impacts are presented as how frequently the two different
types of damage (threshold and S0% leaf damage) may cccur. The terms
used to describe potential damage frequency include four ranges of

the number of cccurvences during the ten years of record that the
time between rainfall events was long encugh to cause damage.
rarely: means that there were 1 to 4 occcurvrences

cccasionally: means that there were § to 14 cccurrences

regularly: means that there were 15 to Z4 cccurrences

often: means that there were 25 or greater occcocurrences

The a1t deposition rateszs are predicted for worst case conditions.,
The impact period is during the summer monthe with elevated operating
factors and higher salt concentrations in the civculating water. The

measured deposition rates were less than the modeled rates in nine
cut of ten cazes (Tables 3 and 4), implying the mndel presents worst
case. Most of the biotic L-qunltles being impazted have upper vege-
tation levels that conftfain majorities of salt tolerant species which
provide shielding for the more =alt sensitive species in the ground-

cover vegetation level. For these reasons, the actual damage is ew-

pected to be less than predicted by this worst case analysis.

Area 1 Evaluation

The data for this impact evaluation is precented inm Table 10. Area I
is 15 to 20 acres of Hollins Corporation land at the northern proper-
ty bourncary of the FFPZ Crystal REiver Complex. Coastal hydric and hy-
dric hammock are the vegetative communities found in Arvrea I.  The
aoverstory/understory vegetation of these communities are predominant-
ly composed of salt tolerant species. The majority of the low resis—
tamce species found in the hydric and coastal hydric communities are
found in the low lying vegetation level. "The impacts to the majority
of the low resistance species will be less due to the shielding ef-
fect of the upper level vegetation.

Scenario 1, ariginal permit conditions, Units 4 and S cozoling tower
drift rates = 0.0005% and no helper towers: The analysis predicts oc-
casional (7 occurrences in ten years of data) threshold damage to low

resistance species.

Scenario 2, existing conditions, Unit 4 Cg411nq tower drift rate =

0.0005%, Unit S cooling tower drift rate = -0.0023% and no helper tow-
ers: The analysis predicts regular (Z3 cccourvences in ten years of
data) threshold damage and rare (2 occurrences in ten years of data)d
S0% leaf damage to low resistance species. Eare (4 cccurrences in

ten years of data) threshold damage to moderate resistance species is
predicted.



Scenaric 3, increasing the drift rate of Unit 4 cocling tower, Units

4 and S coocling tower drift rates = 0.0023% and no helper towers:
The analysis predicts threshold damage to low resistance species of-
ten (45 cccurrences in ten years data). QOccasiconal (9 occcurrences in

ten years of data) S04 leaf damage is predicted for low resistance
species. Occasiconal (11 cccurrences in ten years of data) threshold
damage to moderate resistance species is also predicted.

Scenaric 4, adding the helper cocling towers to the original permit
conditions, Units 4 and § cooling tower drift rates = 0.0005% and
Units 1-3 cooling tower drift rates = 0.0023%: The analysis predicts
threshold damage to low resistance species often (4% occcurrences in
ten years of data). Oczasiconal (9 coccurvences in ten years of data)
S0% leaf damage is predicted for low resistance species. 0Occasional
{9 occcurrences in ten years of datad threshold damage to moderate re-
sistance species is also predicted.

Scenaric S, adding the helper cooling towers to the existing condi-
ticns, Units 4 cocling tower drift rate = 0.0005%, Unit © cooling tow-
er drift rate = 0.0023%, Units 1-5 cooling tower drift rates =

OD;Z. The analysis predicts often (B2 ococurrences in ten years of
data) occocurrvences of threshold damage and owcasional (12 ooccurrences
ten years of data) ooccurrences of S04 leaf damage to low resistance
species. Fegular (17 occurvences in ten years of data) threshold dam-

age to moderate resistance species is predicted.

Sienario &, increasing the drift rate of Unit 4 and-adding the helper

towers, Units 4 and © cooling tower drift rates = 0.0025% and Units
1-3 cooling tower drift rates = 0,002%: The analysis predicts often
(78 cocuwrrences in ten years of data) occcurrences of threshold damage

and regular (17 oocurrences in ten years of data) occcurrences of S0QY%
leaf damage to low resistance species. Regular (22 occurrvences in
ten years of datal threshold damage to moderate resistance species is

predicted.

Area II Evaluation

Table 11 lists the data used in this evaluaticn. Area II is 250 to
300 acres of Hollins Corparation land narth of Area I.  The impacts

to the bictic communities with overstory/understory vegetation levels
will be less than the impacts described below. However, the ten

acres of freshwater marshes found in Area II do not have an upper veg-
etation level. The impact of the salt drift on the low resistance
species will not be reduced by shielding from taller plants. This im-
pact may cause a species shift in the marshes. Over time salt toler-
ant species may become more abundant and there may be fewer low resis-—
tance plants

Scenario 1, ariginal permit conditicons, Units 4 and § cacling tower
drift rates = 0Q.0003% and no helper towers: The analysis predicts oc-—
casional (seven cccurrences in ten years of data) threshold damage to
low resistance species. No other damage from operating at permitted
drift rates is predicted.
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Scemario 2, existing conditions, Units 4 and S zooling tower drift
rates = 0.0003%4 and 0.00z3%, respeztively, and no helper towers: The
analysis predicts regular (seventeen cccurrences in ten yeares of da-
ta) threshcold damage and rare (one in ten years of data) S0OY% leaf dam-
age to low resistance species. FRare (two coccurrences in tem years of
data) threshold damage to moderate resistance species is predicted.

Scenario 3, increasing drift rate of Unit 4 coocling tower, Units 4

and € cooling tower drift rates = 0.0023%Z and no helper towers: The
analysis predicts threshold damage to occcur often (27 occcurrences in
ten years of data) and S0% leaf damage to occcur rarely (4 cccurrences
in ten years of data) to low resistance species. Occasional (8 occcocur-
rences in ten years of data) threshold damage to moderate resistance
speciez is predicted. '

Scenario 4, adding the helper towers -to the original permit condi-
tions, Units 4 and S cocling tower drift rates = 0.0008% and Units
1-2 cooling tower drift rates = 0.002%: The analysis predicts regular
(23 oocourrvences in ten years of data) threshold and rare (two occur-—
rences in ten yeare of data) S04 leaf damage to low resistance spe-
ciez. FRare (4 ccocurrences in ten yeare of data) threshold damage to
mocerate resicstance species is predicted.

Sceneric I, ding the helper coaling towers to the existing condi-
tions, Units arnd 5 cooling tower drift rates = 0.0005% and ©.0022%,
respectively, and Units 1-3 cooling tower drift rates = 0.002%: The
analysics predicts threshold damage to occur often (32

=}

Ja (L

32 oCccurrences in

ten yearz of data) and S0OYL leaf damage to ooccur occcasionally (9 cccur—

rences in ten years of data) to low recsistance species. Occasional

.9 ocourrences in ten years of data) threshold damage to moderate re-
i

ziztance species iz pradicted.

n

Scenario €, increesing the drift rate of Unit 4 and adding the helper
cooling towers, Units 4 and S cooling tower drift rates = 0.0023% and
Units 1-2 cooling tower drift rates = 0.002%: The analysis predicts
threshold damage to ccour often (B2 cocurrences in ten years of data)d
and S9% leaf damage to ococcur occasionally (11 ococcurrences in ten
years of data) to low resistance species. Occasicnal (14 occcurrvences
in ten years of datal) threshold damage to moderate resistance species
is predicted.

Other Areas

Salt cepositicn north of Area II can be assumed to be the same as the
deposition described in Fart B of Table § for areas close to the 5
g/mT-yr contour line and approach the deposition described in Fart

D of Table S for areas claser to the 2 g/m2~yr contour line. The 2
g/m2-yr contour line is not completely drawn on the figures that ac-—
company this repart. Salt deposition from the cooling towers will de-
crease with distance from the cooling towers until it reaches a negli-
gible level. The arga between the S5 and 2 g/m=Z-yr contour lines

and north of the FFC property boundary is estimated to be between
1,000 and 2,000 azcres. Flanted pine is the predominant bictic commu-~
nity. Salt marsh and coastal hydric and hydric hammoclk comprise the
rest of the area between the 2 and S g/mF-yr contour lines.



In the same method used for Areas I and II, the depositicon ratez from
Fart B of Table S is used to evaluate the impacts to the vegetation
cutside of and closely adjacent to Area II. Likewise the deposition
rates from Fart D of Table S will be used to evaluate impacts to ar-
e€az close toe the € g/m®-yr sontour line.

Scenarioc 1 of Fart E, permitted conditicns, Units 4 and § ciooling tow—
er drift rates = 0.0005% and no helper taowers: The analysis predicts
rare (2 cccurrences in ten years of datal cccurrences of threshold
damage to low resistance species. There is no other damage predicted
for this scenariac. : [

1

"Scenario 2 of Fart B, existing conditions, Unit 4 cooling tower drift

rate = 0.0005%, Unit & cooling tower drift rate = 0.0023% and no help-
er towers: The analysis predicts occasional (9 occcurrences in ten
years of data) threshold damage to low resistance species. There is
no other damage predicted for this scenaric.

Scenarioc 3 of Fart E, increasing the drift rate of Unit 4, Units 4
and 9 cooling tower drift rates ='0.0023% and no helper towers: The
analysis predicts cocasiconal (14 occcurvences in ten years of datad
threshold damage and rare (1 occcurrvrence in ten years of data? occur-—
rences of S0OY leaf damage to low resistance species. The analysis
predicts rare (& occcurvences in ten years of data) cccurrvences of
threshold damage to moderate resistance species.

Scenaric ¢ of Fart E, adding the helper towers to original permit con-
gditions, Units 4 and © cooling towers drift rates = 0.0005%, Units
1-2 cooling towers drift rates = 0.002%: The analysis predicts occocca-
d 1 (11 wcccurrences in ten years of data) threshold damage to low
tance species.  There is no other damage predicted for this sce-
riar ic.

Scenario 5 of Fart B, adding helper {towers to existing conditicons,
Unit ¢4 cooling tower drift rate = 0.0005%, Unit S cooling tower drift
rate = 0.0023%, Units 1-3 cooling tower drift rates = 0.002%: The
analysis predicts regular (21 occcurrences in ten years of datad
threshold damage and rare (1 occurrences in ten years of datal 304
leaf damage to low resietance species. The analycsis predicts rare (2
occurvences in ten years of datad of thresheold damage to moderate re-
sistance species.

Scenaric € of Fart B, adding helper towers and increasing drift rate
of Unit 4, Units 4 and S cooling tower drift rates = 0.0023%Z, Units
1-2 cozling tower drift rates = 0.002%: the analysis predicts regular
(232 ooourrences in ten years of data) threshold damage and rare (2 oio-—
currences in ten years of data) S04 leaf damage to low resistance spe-
cies. The analysis predicts rare (4 occcurvrences in ten years of da-— '
ta? threshold damage to moderate resistance species.
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The damage described above is at the Sg/mT-yr contcour line. The
salt deposition and the potential for damage is reduced as the dis-
tance from the cooling towers is increased. The damage described be-

-~

low, is at the 2 g/m2-yr contour.

Sceriarioc 1 of Fart D, permitted conditions, Units 4 and S cocling tow-
ers drift rates = 0.0005% and no helper towers: The analysis predicts
rare (2 ococurrences in ten years of data) threshold damage to low re-
sistance species. There is no other damage predicted for this scenar-

ic.

Scenario & of Fart D, existing conditions, Unit 4 drift rate =
0.0005%, Unit 5 drift rate = 0.0023% and no helper towers: The analy-
sis predicts rare (4 occurrences in ten years of data) threshold dam-
age to low resistance species. There is no other damage predicted
for this scenariac.

Scenariz 2 of Part D, increasing Unit 4 cooling tower drift rate,
Units 4 and S cooling tower drift rates = 0.0023% and no helper tow—.
ers: The analysis predicte cccasicnal (7 coccurrences in ten years of
gata? thrveshcold damage to low vresistance species. There is no other
damage predicted for this scenaric.

Ccenarioc 4 of Part D, adding helper towere to permitted conditions,
Units 4 and S «ooling towers cdrift rates = 0.0005% and Units 1-32 cool-
ing towers crift rates = 0.002%: The analysis predicts rare (4 occur-
remnces in ten years of data’ threshold damage to low resistance spe-

cies. There iz no other camage predicted for this scenarioc.

Scenaric O of FPart I, adding helper towers to existing conditions,
Unit 4 cooling towers drift rate = 0.00035%, Unit § cooling tower
drift rate = 0.0CZ23% and Units 1-3 cooling towers drift rates =

.002%: The analysis predicts occasional (5 occurvences in ten years
of data?) threshold damage to low resistance species. There is no oth-

er cdamage predicted for this scenario.

)

Scenaric € of Part D, adding helper towers and increasing Unit 4 cocol-
ing tower drift rate, Units 4 and § cooling towers drift rates =
0.0023% and Units 1-3 cocoling towers drift rates = 0.002%: The analy-

. 8is predicts oocasional (3 coccurvences in ten years of data) thresh-
old damage to low resistance species. There is no ather damage pre-
dicted for this scenarino.

SOIL IMFACTS ANALYSIS

The EIS and the SCA described the soils and geology of the Crystal
Fiver area (see Figure 72.'%* Studies using irrigatiocn water of vari-
ous salt concentrations have shown that sensitive crops (e.g. corn,
tomatoes) displayed no adverse reactions to irrigation with water hav-
ing salt concentrations up to 900 parts per million (ppm).3®

14Environmental Impact Statement Florida Fower Corporation Crystal
Fiver Units ¢4 and S, EFA Fegion IV, EAR, NEFA Compliance Secticon, July
1380

1S5Quality Criteria for Water, EFA, July 1584.
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Eimilar studies have shown that soils in arid and semiarid climates
display no adverse conditions or build up of inorganic constituents
from irrigation with water having salt concentrations up tx 480
pom. *® Humid climatesn, like thoee similar to the Crystal River ar—=
-esa, have mitigating effects on salt accumulation impasts on soil.

To address the concerns of salt accumulaticon in soil, a salt sclution
can be simulated by assuming to dissoclve the annual salt deposition
into the annual net rainfall. Then, this simulated salt sclution can
be applied to the soil. A worst case scenaric would be to maximize
the salt depcosition and minimize the nmnet rainfall. The average annu-
al rainfall in the Crystal River area is S0 inches per year.? The
evapotranspiration rate for that part of Florida ranges from 44 to 48
inches per year.'® The worst case scenarioc would require 13.2
g/m=*-yr of salt (6.2 g/m=®-yr background salt deposition plus 13.0
g/mZ-yr maximum propused salt deposition due to salt drift at FFRC
northern property boundary? dissclved into a net rainfall of two inch-
es per year to yield a "solution" of 347 ppm salt in water. This val-
ue is below the concentraticons needed to cause adverse impects on
soils in arid and semiarid reqlnns. '

SURFACE WATER IMPACTS

The geology at Crystal River is one of sandy soil intermixed with
limgstone formaticons (see Figure 73. In some places the limestone is
very near the surface and can create pockets of sandy scoil that are
szparated from the main body of soil. . This separation also includes
the groundwater that is entrained in the soil. The groundwater in

the area ics hydraulically affected by the Gulf of Mexico and in areas
closs to the shore the groundwater can become brackiseh. However, the
pzckets ssparated by the limestone will hold freshwsater and support
freshwater hemmock vegetation species.

The hydraulic characteristics of the freshwater pockets, as shown in

Figure 7, are nat isclated but are interactive with the main body of
ground water and the seasocnal changes in precipitation. During dry
pericds the water in the frecshwater hammockes tends to drain through
the limzstone due to the lowering of the groundwater table. The
freshwater marshes become dry. During wet pericds, the hammocks will
fill with water from the groundwater table and the marshes tend to
over flow.

Te consider a worst case scenario, the freshwater pockets can be as-
sumed to be entirely isclated and the salt water sclution from the
S0IL IMFACTS ANALYSIS can be "poured" into the freshwater pockets.

This maximum solution of 247 ppm should have no adverse affects to
the water or the vegetation in the fYECh ater pockets.

10 and Treatment of Municipal Wastewater, Army Corps of Engineers,

17water Atlas of United States, Geraghty, Miller et al, 137€.

PIbid.
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It is expected that the freshwater pockets do not concentrate salt.
They interact with the groundwater (i.e. they are not entirely isclat-
ed), there is a net positive rainfall in the area, and the salt water
impacting them is not very concentrated in salt. However, because

the freshwater puulE»: are very complex systems, it is recommended
that baseline data be collected and a monitoring program be installed
to determine the impacts that may occcur to the freshwater pockets.

CONZLUSIONS AND RECOMMENDATIONS

The current salt deposition at Crystal River has not been shown to be
causing damage to the indigencus vegetation. Either of the two pro-
posed changes to the operating conditions (i.e. increasing the drifi
rate of Unit 4 cooling tower and the addition of helper cooling t -
ers for Units 1-3) will increase the total salt deposition to levels
that may occasionally cause serious (i.e. S0Z leaf damage) damage to
plant species with low resistance to salt in Areas I and II1. The com-
bined effect of the two proposed changes results in a salt deposition
rate that may regularly cause threshold damage to moderate resistance
species on a small portion of Hollins Corporation land (Area 13, It
is expeczted that there will be no observable damage to the vegetation
north of Area I1.

e analysis is presented on a worst-case basis. The measured salt
gdeposition haz been lese than amountszs predicted by the model. It is
likely that the salt degposition will be less than the amount usec in
the analyszis. Additicnally, the natural division of the plant spe-
cies in the biotic communities f:JErSuHYy, understory, and groundcov-
gr? Wwill reduce the amount of salt impacting the species with laow fol-
erance to salt accumulaticon damage.

The freshwater marches, compricsing only five acres, do not have the

advantage of the shielding effect of upper vegetation levels.

His relatively small amount of wetlands should not be destroyed by
the salt deposition impacts, but a species shift may oocur caucsing
the more salt tolerant plant species to slowly comprise more of the
freshwater marshes.

There should be no adverse impacts to soils from the salt deposition

of any of the proposed changes or the combination of the two. The
amount of salt b51nq deposited is ‘below levels shown to be safe to
snils. The same can be said regarding the concentration of salt in

the non-saline surface waters. The surface waters of concern, the
freshwater pockets, have interaction with the groundwater, and in the
event that they become isolated, the salt being deposited in the
freshwater is not sufficient to cause salt concentrations in the wa-
ter which would be expected to cause damage to the vegetation growing
in the freshwater pockets.
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In summation, implementing either or both of the proposed coperaticneal
changes &t Crystal Fiver has been predicted to recult in adverse im-
pacts to the environs of the area. These impacts are expected to be
localized and affect only the most sermsitive species.  Also, this
arnalysis is believed to overestimate the amount of damage.

EFA believes that the benefit derived from the improvement of the
aquatic habitat and the improved efficiency of the cooling towers sub-
stantially outweighs the potential adverse impacts to the local ar-
ea’s terrestrial vegetation. Over 800 acres of agquatic habitat will
be improved to meet water quality standards. This area’s estuarine
waters are important resources which must be protected under the re-
guirements of the Clean Water Azt and Florida Water CGuality Stan-
dards. The uncertain loss or damage to low resistance species on 300
acres or less, although of concern, is not considered sufficient to
allow continuance of vioclations of water quality standards or the can-
tinuance of low efficiency use of the cooling tower for Unit 4.
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Corporation shall continue the existing vegetation

t ceposition monitoring pllﬂrmm. Florida Fowsr Cor-
submit to EFA Region IV and FPER, by no later than
88, a plan to expand and madify the existing moni-

vogram.  Thils ewpanded monitoring program must be ap-

y FDER and EFA and shall include the following:
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ia An incresse in the number of depozition monitores and muﬁthlj

tion monitoring locaetions to include a representative
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1
of freshwater marshes and coastal hammock and coastal
hammoch communities.

1 salt sampling program which includes ob-
il salt concentration date by sampling
cations.

S Initiation of & surface water salt sampling program which in-
cludes obtaining baseline surface water salt concentration
data by sampling water in a representative number of fresh-
water marshes.

4. Inclusion of deposition, soil, fresh water, and vegetation
monitoring stations on appropriate portions of Hollins Corp.
land. ‘

S. Collection of data to more accurately determine the natural
background depositicon at Crystal Eiver.

B. In the event that significant damage to terrestrial plants
ocouwrs, FRPC shall immediately report such findings to EFA and
tke FDER. Within 90 days thereafter, FFZ chall submit to EFA
and FPER an assecssment of the damage, optians to reduce the im-
pact, and & proposed course of action to correct the damage.
Upor the direction of the EPA or FDEER, FPC shall implement cor-
rective action.



