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May 24, 1995

Mr. Hamilton S. Oven, Jr.
Florida Department of Environmental Protection
Douglas Building, Room 953AA
2900 Commonwealth Blvd., MS 48
Tallahassee , FL 32399-3000

Dear Mr. Oven:

Re: Crystal River Salt Drift Study
Permit Number PSD-FL-Q07

bec: David Voigts
Mike Kennedy

File: Crystal River Salt Drift Study

saltend2\524

Enclosed is the Annual Report of the Crystal River Salt Drift Study 1993-1 994 study year, the 13th
year of the study. As noted in the conclusions, the vegetation generally continued to be in goo.d
condition. Accordingly, Florida Power again formally requests that DEP approve the
discontinuation of the Crystal River salt drift study.

Florida Power Corporation (FPC) has been conducting this salt drift deposition study since 1981 to
assess the effects of the two natural draft cooling towers which serve Units 4 and 5 at FPC's
Crystal River plant. In addition, the study has, for the past two years, been used to determine
whether any vegetation damage is occurring due to salt deposition from the new mechanical
helper cooling towers for Units 1, 2, and 3.

The study, originally a part of the NPDES permit and the Site Certification for Units 4 and 5, was
incorporated into the PSD permit referenced above on November 3D, 1988. Condition S.c.
contains language regarding changes to the monitoring program, which includes the following:

Should the data indicate that no significant impacts are occurring to the
surrounding area, the permittee, after consultation Hlith and approval by the
Director of the EPA Region IV Air, Pesticides, and Taxies Management Division
and FOER, may reduce or eliminate the monitoring program.

In past correspondence and at a November 2, 1994, meeting in Crystal River, FPC has presented
its rationale for stopping the study. However, since FPC has not been aliowed to end the study,
and in response to questions that have been asked, FPC offers the foHowing information that
gives additional reasons and documentation to support the request to end the salt drift study.
Discussed are a June 1988 deposition modeling study for the Crystal River cooling towers by KBN
Engineering, the results and subsequent ending of a three-year salt drift study for the St. Johns
River Power Park, and the questionable scientific validity of such studies.
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KBN Study

In 1988, as part of the permitting effort for the helper cooling towers. KBN Engineering performed
a deta iled deposition modeling analysis to assess the total effects of the two natural draft cooling
towers for Units 4 and 5 and the four mechanica l draft helper cooling towers for Units 1. 2, and 3.
The enclosed Figure 3-2. which is from that KBN report, shows the total predicted salt deposition
during the summer months resulting from permitted levels of salt drift from the natural draft and
helper cooling towers. The summer season was modeled because the helper cooling towers do
not operate from November through April.

The maximum total combined deposition over a naturally vegetated area was predicted to occur
near the helper cooling towers , and was approximately 400 g/m2

. The vegetation in this area is
mainly comprised of salt marsh, which is very tolerant of atmospheric salt deposition. The
predicted deposition levels fall rapidly with distance from the helper cooling towers to a level of
approximately 10 g/m2 at the north property line. Sections 3 and 4 from the KBN report , which
discuss the modeling analysis, are also enclosed.

Actual deposition levels are likely much lower than those predicted by the conservative modeling
analysis. The drift rate measured from the helper cooling towers was at 8% of the permitted level
during the most recent stack test. Indeed the salt deposition at the Open Hammock site, the
closest monitoring site to the helper cooling towers. was measured during the 1993-1994 study
year to be about 146 kglha (14.6 g/m2

, Figure 4-1). In addition. the amount of salt collected at this
site during the months that the helper towers were operating was not significantly different than
the amount collected during the months when the towers were not operating.

St. Johns River Power Park StuQy

A salt depos ition study was conducted by the Jacksonville Electric Authority and Florida Power
and Light to assess the effects of the salt drift from the cooling towers for two 600 MW coal-fired
steam electric units at 'the St. Johns River Power Park (SJRPP). The study period was from
February 1986 through September 1989. The study began prior to the operation of the first
cooling tower and continued for 18 months after the second tower began operation. As -with the
Crystal River study, the SJRPP study involved the collection of deposition samples at multiple
sites combined with a photographic record of the vegetative effects in the surrounding area.

The SJRPP study found no salt-related injury to the vegetation on or surrounding the plant site.
The study was concluded after only 18 months of data were obtained while both cooling towers
were in operation.

Scientific Validity

The scientific value of salt deposition studies in coastal areas is questionable. The salt drift from
power plant cooling towers is only one variable in a complex system. At the Crystal River plant.
natural deposition of salt from the Gulf of Mexico, coastal vegetative dieback from sea level rise,
and damage due to disease confound the study results and subsequent data interpretation.
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Natural deposition may be quite large from coastal storms. For example, the March 1993 storm
deposited such a massive amount of salt on the coastal vegetation that it dwarfs the amoun t of
salt deposited by the operation of the cooling towers. Also , some damage and dieback are
occurring along the immediate coastline from the slow sea level rise that is taking place along the
west coast of Florida . This coastal dieback is not confined to the Crystal River area, but is
occurring along a large portion of the coastline.

Conclusion

FPC, for the following reasons, which have been discussed above, requests that the Crystal River
salt drift study be terminated:

• No significant impacts are occurring to the area surrounding the Crystal River
plant from the operation of the cooling towers. The study has recorded the
effects of the Units 4 and 5 natural draft cooling towers since its inception in
1981. In addition, two full operating seasons of the helper cooling towers have
been added to the study results.

• A KBN modeling study showed minimal deposition off FPC plant property from
the permitted levels of salt drift. Actual drift is a fraction of the permitted
amount.

• The SJRPP study yielded results similar to the Crystal River study, and it was
terminated after 18 months of data from both cooling towers.

• The scientific value of the study is limited, and given the 13 year length of the
Crystal River study, it has reached its limit in terms of providing additional
meaningful data.

Termination of the study would be effective immediately upon approval.

Thank you for your consideration of this request. Please contact David Voigts at (813) 866-5166
or Mike Kennedy at (813) 866-434 4 if you have any questions or if you need additional
information.

Sincerely,

W. Jeffrey Pardue, C.E.P.
Director

Enclosures

ce. EPA Region 1\/
Ms. /',,1 arilyn Polson. Esq
Mr Clair Fancy , DE? - Tauanassee
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr . W. Jeffrey Pardue, Director
Enviro nme n t a l Services Department H2G
Fl or i da Power Corporat i on
Post Office Box 14042
s t . Pe t ers bur g , Florida 33733

Re : Crystal Ri v e r Salt Drift Study
PA 77-09, PSD-FL- 007

De a r Mr . Pardue :

The Department has reviewed the recent status r e p or t s and y our
requests to discontinue the salt drift impact study in the vicinity
of the Florida .Power Co r p or a t i on (FPC) Crysta l River Power Plant.
Based on the friformation provided to the Department and the s ite
visit c onducted by department personnel on January 23, the
Department has concluded that damage t o nearby vegetation has
occurred primarily due to natural phenomena rather than by salt
drift from the p l a n t .

The Department considers Spec i f ic Condition 5 (Ambient
Mon i t or i ng ) of the PSD permit modification dated Novembe r 30, 19 88
to haye been ful f i lled.. I n accordance with Specific Condition S.c.,
the Department a pp r ove s t he e limination of the mon i t o r ing program
contingent on no ob j e c t i on s in the next thirty days from EPA.
Ple a s e note that the p lant is stil l required t o mo n i t o r particul ate
mat t e r from the cooling towers .

We have s upp l ied EPA with a copy of a l l t he correspondence
related to t h is i nte nd e d act ion. P l e a se note that the authority to
e limina t e t h e prog r a m a pp lies o n l y t o the PSD per mit and no t t o the
Si t e certification. Th e part ies to t he or igina l certi f ication were
adv i s e d d irect ly and t hrough the notice publ ishe d i n the Fl o r i da .
Admi n i s t r a t ive We e k ly of FPC's request .

"Prcrecr, Ccasetve and Ivlcnage Florida"s Environment and Natural Resources"

Printed on recycled paper.



Mr. W. Jeffrey Pardue
March 20, 1996
Page Two
Crystal River Salt Drift Study
PA 77-09, PSD-FL-0 07

If you have any qpqstions regarding this matter, please call
Mr. Cleve Holladay at (904)488 -1344 or Trudie Bel l at (904)921-9 886.

Howard L. Rhodes, Director
Division of Air Resources

Management

HLRjaaljl

cc: Winston Smith, EPA
John Buny a k , NPS
Hami lton Oven, DEP
Trudie Bell, DEP
Bill Thomas, SWD



Attachment 1

KBN Modeling Study Results
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3 .0 EXISTING AND PREDICTED DEPOSITION LEVELS AT THE CRYSTAL RIVER POWER

PlANT

3.1 MONITORING RESULTS

As part of t he environmental permits , FPC was required to perform pre- and

post- operational monitoring of salt deposition and i t s effects t o nearby

v e ge t a tion (NPDES Permit No. FL0036366 Part III M, and Florida Conditions of

Certification , Case No. PA77-09 ,I .B.7. Special Conditions). The pre - and

post- operational monitoring studies were initiated in 1981 and cons isted of

a series of activities to assess the condition of local plant communities ,

and to monitor deposition levels prior to and after cooling tower operation.

Currently , six years of deposition and vegetation mon i t or i ng has been

per f ormed for a series of s ites previously predicted to receive maxi mum salt

depos i t ion impact, as well as natural background salt depos ition from the

Gulf of Mexico .

Deposition mon i t or i ng f or sodium, chloride and total pa r t i cula t e s has been

performed on an annual cycle with each study per iod , s t arting i n September

and co ntinuing t hr ough the f ollowing August . During the fi r s t year of

moni t oring, 1981-1982 , Crys t a l River Units 4 and 5 cooling t owe r s we r e under

construction ; data collected during this period serve a s t h e pre-opera t i onal

or baseline data f rom whi ch future depos ition l eve l s can be c ompare d.

Deposition data f or this phase of the proj ect were collected from f our

stations us i ng a bulk collector design (ABI, 19 84). For t he s econd and

t hird years of sampling, 1982-1984 , onl y t he cooling tower for Uni t 4 was

op erating (ABI, 1985 an d ABI, 1986). During the four t h year of moni t oring,

data were obta i ned while both the Unit 4 and Unit 5 cooling t owers we r e in

operation (FPC, 198 6). For the s ec ond , third, and f ourth year s, deposition

was co l l ec t ed fr om six sites. Dur i ng the f irst 5 years of the s t udy , the

location of samp ling s t a t ions were in areas of maximum predicted deposition.

Beginning with the fifth year study, t he site l ocation design wa s modified

to facili t ate complete sample coverage and minimize t he potential f or

missing s ignif ican t depos ition events by es tablishing a br oa de r , more

enc ompa s s i ng directional grid around the towers. The pine , hardwood and

c on t r ol sites were abandoned as salt deposition mon i t or i ng sites in favor of

3 - 1



FPC/88047/3.2
06/10/88

establishing the Southwest, Northwest, and Northeast Open Test sites ( s e e

Section 2.1.1) in order to sample a broader spectrum of wind vectors.

These six monitoring sites were also kept during the start of the sixth year

of study. However, the monitoring network was revaluated and several

changes made. The primary changes included the elimination of the

Switchyard site due to contamination by fugitive dust and the elimination of

total settable particulates (TSP) due to lack of correlation with sodium and

chloride concentrations. TSP analysis was eliminated in January 1987 and

the Switchyard site was eliminated in June 1987.

In addition to the deposition monitoring, vegetation in the vicinity of the

cooling towers was monitored during the same periods. This part of the

study consisted of monthly inspections of approximately 50 specifically

tagged plants within specified plots in the area of predicted maximum

deposition, and 15 specifically tagged plants within a control area plot .

These inspections were performed m?nthly. In addition, quarterly surveys

were made by biologists experienced in salt-induced stress. In both

surveys , photographs were taken of all plants inspected and a detailed l og

was made. Periodically, low altitude color infrared aerial photographs were

used to assess the general condition of vegetation within a one- mile radius

of the plant.

Results of the six years of monitoring have been summarized in previous

reports (ABI, 1984; ABI , 1985; ABI, 1986; FPC, 1986 KEN, 1987 and KEN,

1988 ).

The results of the ava i lable deposition mon i t or ing data for t he l a t est two

monitoring yea r s are presented in Table 3-1. The results of the vegetat i on

monitoring program indicated the following conclusions:

1. No vegetation damage ' attributable to , or typical of, airborne salt

deposition was evident from t he monthl y on -site vegetation

inspections and photographs ;

3- 2
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Table 3-1. Total Sodium and Chloride Deposition (g/m2/yr) in the
Vicinity of Crystal River Units 4 and 5 (1985/86 and
1986/87 Study Years)

Site

Total Salt
Deposition

Cg /m2/ yr )
1985/86 1986/87

Distance*
(lem)

Open Control 7.9 4.1 1.40 150

Opent Te s t 11.1 7.5 0 . 24 230

NE Open Test 13 .4 6.7 0.37 35

NW Open Test 10.3 6.0 0.42 315

SW Open Test 9.7 7.6 0 .44 210

* From geographic cente r between cooling towers .

+ From Nor th .

3-3
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2. The lack of visible damage signs at the monitoring stations is

consistent with the obserJed deposition levels and expec t ed

i mp ac t s calculated from vegetation models; and

3. No consistent evidence of salt drift damage to v e ge t a t i on was

observed during its quarterly surveys .

3 .2 MODELING ANALYSIS

Es timates of salt deposi tion from Crys tal River Uni t s 4 and 5 cooling towers

and from the proposed cooling tower configuration for Un i t s 1, 2 and 3 were

made by McVehil-Monnett Associates of Denver, Colorado (1987) . A

computerized mathematical model was used to simulate the expected t r an s por t ,

dispersion and de pos i tion of drift aerosols emitted by the cooling towers .

Th e bases for thes e estimates were the cooling tower des i gn parame ters and

t h e average particle size distribution of aerosols presented i n Tab les 3- 2

throu gh 3-5 . The meteor ologi cal da ta used f or the mode l i ng analys i s

cons isted of j o int fr equency distribution of wind speed , wind direction and

stabili t y f or t he period 1965-1969 from Tampa , Florida . This data was

ob t a ined from the Nationa l Climatic Center in STAR fo rmat. Me t eorological

data f rom Tampa was considered representative of the Crys tal River a rea

b ec au s e of the proximity and similar physiography. In addi t i on, t he

pr evious de p osition mode l estimates for Uni ts 4 and 5 , a s well a s the

fede r al Prevent ion of Sign i f i cant Deteriorati on ana lysis , us ed surfac e data

ob t ained f or Tampa .

The h elper c ooling t owers for Crystal River Units 1 , 2 an d 3 were onl y

modeled f or the mon t hs of J une , Jul y, Augus t and September , whi l e t he

c oo l ing towers fo r Uni ts 4 and 5 were modeled on an annual basis . The

annual de pos ition was de t ermi ned by superimpos ing th e individua l mod e ling

r esul t s fo r each t ower configura tion and drift rate ove r the recep t or grid

and s ummi ng calculated depos itions. The r esul t s of the modeling analys is

a re shown in Figures 3-1 t hrough 3- 3.

3.3 EFFECTIVE DEPOSITION

The annual average deposition levels predicted in the previous s e c t i on are

based upon the annua l f requency of wi nd s pe ed and direction, atmospher ic

3 -4



FPC/88047{3 .S
05/3 188

Table 3-2. Crystal River Units 1, 2 and 3 Tower Specifications and Design
Parameters Used in Modeling Analysis of Helper Cooling Towers.

Parameter
Helper Cooling Towers

Rectangular Round

No. TowerslFans per Tower

Fan Height

Fan diameter

Fan Velocity

Exit Temperature

Tower Plow Rate

Draft Rate

Tot a l Dissolved Solids

4/10

60 ft. (18 . 3m)

28 ft. (8.54m)

26 .24 ft./s (8.0 m/s)

91°P (306K)

687,000 gpm

0.002%

29 .100 ppm

3/12

82 ft. (25.0m)

28 ft.(8.54m)

29.4 ft.ls (8.96 IDS)

91°P (306 K)

687,000 gpm

0 .002%

29 .100 ppm

Source : McVehil -Monnett Associates , I nc., 1987

3 -5
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Table 3-3. Particle Distribution Used in Deposition Modeling from Helper
Cooling Towers for Units 1, 2 and 3.

Particle Size
Mass

Diameter Radius Dist.
Range Average Cum) (%)

0 -40 20 10 4.8

40-60 50 25 5.4

60-100 80 40 3.6

100-200 150 75 9.2

200-300 250 125 13.0

300-400 350 175 26.0

400 - 500 450 225 23.5

500-700 600 300 11.5

700-1000 850 425 1.9

1000-1750 1425 713 1.1

Source : McVehi l-Monnett Associates, Inc . , 1987

3-6
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Table 3-4. Crystal River Units 4 and 5 Cool i ng Tower Design
Parameters Used in Deposition Modeling Analysis

Parameter Units 4, 5

Number per Unit

Height (ft)

Base Diameter (ft)

Ex i t Diameter (ft)

Range (deg F)

Approach (deg F)

Flow Rate, each (gpm)

Annual Capacity Factor (%)

Circulating water Total Dissolved
Solids Content (mg/l)

1

443

380

214

22 .5

17.7

331,000

81

32,000

Source: McVehil-Monnett Associates (1988)

3- 7
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Table 3-5 . Particle Dis tribution Used in Depos i t ion Modeling of
Crystal River Units 4 and 5 Cooling Towers

Range of
Droplet Radii

(um)

Mean
Radius

(um)

Percent of
Total Drift Mass

(%)

Cumula tive
Percent

(% )

5-10 7.5 0 .0 0.0
10- 15 12. 5 0 .0 0. 0
15-20 17. 5 0.08 0 .08
20-25 22 .5 4.23 4 .31
25-30 27.5 7 . 02 11.33
30-35 32 .5 8.86 20 . 19
35-45 40.0 15 .95 36. 14
45 -55 50 .0 14 .59 50 . 73
55 -65 60.0 10.44 61. 17
65-75 70 .0 7. 48 68 . 65
75 - 90 82 .5 7.41 76.06
90- 105 97.5 5.12 81.18

105- 120 12.5 4.19 85 .3 7
120 - 13 5 127.5 3 . 16 88 .53
135- 150 142 . 5 2.61 91.14
150 -1 75 162 . 5 3 . 45 94.5 9
175-200 187 .5 2.13 96 .72
200 -225 212.5 1. 42 98 .14
225 -250 237.5 0 .80 98 .94
250-300 275 .0 0 .70 99.64
300 -350 325.0 0.11 99 .75
350- 400 375 .0 0.25 100. 00

Source: McVehil -Monnett Associates , 1986

3- 8



w
I

.......
o

\

\
\

\

\

\
-,

Figure 3~2 . Total Summer Deposition of Cooling Tower Drift (91m2) - Four Rectangular
Draft Towers (Case 1)

a
c::l

o 200 400
I I t

Scale (m)

~

••

311
:~l
I

!
I



FPC/88047/3.l2
05/31/88

stability and temperature. The effect of r ainfall is , however , extremely

important because rainfall can cleanse the l eav es and mi tigate salt

accumulation. Thus, by taking i n to ac count r ainfall frequency, the actual

or eff ec t i v e deposi tion t hat impacts v egetation can b e evaluated.

To determine the s ignificance of r ainfall f requency or accumulated

deposition, five years (1974 , 1975 , 1978, 19 79 and 19 81) of Tampa surface

ob servations were pr oces s ed to de termi ne the numbe r of days be t ween rainfall

events gr eater than 0 . 11 i nchjhour ( 2 .5 mmjhour ) . Five years of

me teorolog ical data were used t o develop a range of r a i n f a ll fre quency

distributions. In addition, the five yea r s selected (1974, 1975, 1978, 1979

and 1981 ) fo r analysis a r e representat i ve of cu r r en t meteorologi cal

c ondi t ions as well as a r andom sampling of a larger database ( i .e ., 10

y e a r s ) . A rainfall amount of greate r than 0 .11 inchjhour (2.5 mmjhour) was

selected s i nce this rainfall rate would be sufficient to physically wash

accumulated deposition from leaves and is considered by the National Weather

Service to be a moderate rainfall event (in contrast to a light rain or

drizz le).

The results of this analys i s are presented in Tables 3-6 and 3-7. As seen

from t h e s e data, for the numbe r of days be~ween rainfall events of greater

than 0.11 inchjhour (2.5 mmjhour) appears t o b e generally similar f rom year

to year . As would be expected, the number of days between rainfall events

decr eases as a function of increasing numbe r of days be tween t hos e events .

For example , in 1974 rain events occurred 38 times during the next day while

only 7 times did the number of days between events exceed 10 days . Over the

course of a yea r , about 16 percent of the t i me a rainfall event of greater

than 0 . 11 inchjhour could be expected to occur at l e a s t every other day .

Abou t 40 percent of the t ime over a yea r a rainfall event of greater t h an

0. 11 i nchjhour wou l d be expected at least every 5 days . Ten days or more

b e t we en rai nfall events greater t han 0 . 11 inchjhour i s expec t ed only about

9 times in any year . Rarely do t he number of days between rainfall ev ent s

exceed 14 days or more (Tab l e 3 - 6) . I ndeed , only about 3 t i mes in any ye a r

do e s t he days be t ween r a infall events equal or exceed 14 days . The longest

p e riod b etween r ainf al l events of gr eater than 0 .11 inchjhour occurred i n

3 -12



FPC/88047~3.13
05/ 1/88

Table 3-6. Number of Days (24-hour periods) Between Rainfall Events Greater than
0.11 inch/hour for 1974 , 1975, 1978 , 1979 and 1981 (Tampa Surface
Observations)

Days Between
Rain Events Number of Occurrences in the Year
Greater Than
0 .11 inches/hour 1974 1975 1978 1979 1981

0 38 14 37 51 39
1 12 4 18 10 10
2 8 4 11 7 10
3 7 5 8 3 2
4 2 4 5 4 3
5 5 5 5 5 3
6 3 1 3 1 6
7 2 5 4 2 1
8 0 1 1 2 3
9 1 0 1 2 2

10 2 2 1 1 1
11 2 1 0 0 2
12 1 1 1 1 3
13 1 1 1 3 0
14 0 0 1 1 1
15 0 0 1 3 0
16 0 2 0 0 0
17 0 0 0 0 0
18 0 0 0 0 1
19 0 1 0 1 0
20 0 0 0 0 0
21 0 0 0 0 0
22 0 0 0 0 0
23 0 0 0 0 0
24 0 1 0 0 0
25 0 0 0 0 1
26 0 1 0 0 0
27 0 0 1 0 0
28 0 0 0 0 0
29 0 0 0 0 0
30 0 0 0 0 0
31 0 0 0 0 0
32 a 1 0 0 0
33 0 0 0 0 0
34 0 0 0 0 0
35 0 0 0 0 0
36 0 0 0 0 0
37 0 0 0 0 0
38 0 0 0 0 0
39 a 0 0 0 0
40 0 0 0 0 0
41 0 0 0 0 0
42 0 0 0 0 0
43 0 0 0 0 0
44 0 0 0 0 0
45 1 0 0 0 0

3-13
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Tab l e 3- 7 . Number of Rainfall Events Greater Than 0 . 11 inchjhour by Month
for 1974, 1975 , 1978, 1979 , and 1981 (Tampa Surface Observations)

Number of Occur r ences in the Year

MONTH 1974 1975 1978 1979 1981

JANUARY 4 1 8 8 2
FEBRUARY 2 3 6 5 7
MARCH 3 4 6 6 4
APRIL 3 1 2 5 2
MAY 6 4 7 7 2
JUNE 18 10 14 6 13
JULY 10 8 15 11 14
AUGUST 18 8 17 23 17
SEPTEMBER 13 6 6 1 6 11
OCTOBER 1 6 8 3 5
NOVEHBER 1 1 2 4 5
DECEMB ER 6 2 8 3 6

TOTAL 85 54 99 97 88

3-1 4
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1974 with a duration of 45 days. For all other yea r s t he l onges t per iod

between rainfal l events was 32 days or less.

The months with the greatest number of rainfal l events (greater than 0 .11

i nch e s fhour ) are June , July and August while the months with t he least

number of rainfall events are November and April (Table 3 - 7). The

implications of this resul t and the coincident operation of the Units 1 , 2

and 3 cooling towers to vegetation impacts are discussed i n Section 4.4 .

3-15
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4 .0 ANALYSIS OF IMPACTS

4 . 1 BACKGROUND DEPOSITI ON

Pre- operational or ambient b a s eline values r anged fr om 3.49 to 6.67 g/m 2 -yr .

These amb ient dep osition levels i nc l ude i np u ts f orm bot h r a i n f all and non

rainfall (i.e . , dry) periods. Since rainfall concentrations of sea salt are

extremely dilute (volume weighted mean c oncentration of less than 5 mg/l

even in coastal sites in Florida) and rainfall effectively washes leaves of

accumulated deposition, dry salt depos i t i on is more i mportant in determining

total sal t accumulation. Subtr acting t he estimates by 2 .5 g/m2-yr inputed

t hrough rainfall (deve l oped from Florida Acid Deposition Study, FCC , 1986),

this implies an ambient dry deposition l oad i n the pine f latwoods and

coastal hydric hammock of 1 .0 t o 4 . 2 g/m2-yr due to natural wind driven

salts f r om the coastal zone .

4 .2 MAXIMUM POTENTIAL EFFECTS

Th e natural deposition level s uppor t s the premise that salt deposition up to

amb i en t l eve l s is not a l imiting factor in this ecosystem naturally, and

also s upports t he f act t hat the Crystal River ar ea of the Gulf coast i s a

lower energy system t han that of the east coa s t with l es s wind , wave , and

storm action, and less resultant salt spray. This fact is also evidence d by

the phy s i ognomi c profile of the coastal forest , in which a shear e ffec t is

not seen in the canopy . A s urvey of salt conten t in s oi l and l eav e s in the

area a lso showed no correlation t o distance from the Gulf (Dames and Moore ,

1974 ).

The coastal hammock and coastal hydric hammocks of Crystal Ri ver are

dominated by many of t he same species that domi nate in the h i gh salt

envi r onmen t o f the s e ma r i t ime forests , includi ng l ive oak, cabbage palm

( Sabal pa l me tto ), yaup on , American hol l y, wax myr t le , winged s umac ,

s a l t bush , and southern r ed cedar (Juniperus s i lic i co l a ) . Therefore, salt

s pray or depos ition would not appear to be a natur a l limiting f ac tor in the

a rea s mos t impac ted by t he cooling t owers. Many ~f t h e domi nan t s pec i es

ae t ermining t he natur e of the community hav e shown adap tations in ot he r

regions t o salt depos ition levels up t o ten times h i gher than the naturally

occurring levels at Cr ystal Ri ver , and should be capable of withs t anding
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s ub s t an t i al additional deposition rates f r om the cooling towers . The s ame

i s true of t he salt marsh community.

Howeve r , assuming the model predic t ion of a maximum cooling tower deposition

from three round mechanical draft towers of 45.0 g/m2-yr on natural f or est

vegetation (see Section 3 .2 ) , a maximum deposition of 51.7 g/m2-yr

(461 lbs/ac -yr) (45 + 6 .7 g/m2 from natural background or about

461 Ibs/ac-yr) for all sources , includi ng wet deposi tion from r a i nfa l l ,

might occur at Crystal River during operation of the cooling towers . This

level is close to ten times the background level at Crystal River and the

upper limit in which maritime forests and coastal hammocks normally occur .

Many of the same species are dominant in the Crystal River area . Therefore ,

this l evel of deposition may be close to the upper limi t to which the

do minant species of t he region are capable of acclimating ( r e f e r to

Section 2 . 0) wi t hout showing some degree of damage and long-term effec ts on

growth. Cons equen t ly, the vegeta tive growth and compos i t ion of a portion of

the na tur a l coastal fo rest co mmuni ties could be altered under some

a lter natives.

4 . 3 AREAS OF IMPACT

4 .3 . 1 Al t e r na tive 1 - Three Roun d Towers

The estimated point of maximum depos ition fa l l s ove r a developed a r ea devoid

of natur a l vege t a t i on. The po int of maximum depos ition over a natura l l y

ve geta~ed a r ea [ about 90 g/mZ-yr (80Z lbs/ac -yr ) ] lies approxima tely 0.6 km

( 1 ,800 ft ) northwest of the Units 1- 3 cooling tower si t e. This point i s

wi thin the salt mar sh north of t he di s char ge canal. Approximately 8 acres

of t h is sal t mar sh will r eceiv e a calcul ated deposi t ion l oading above

45 .0 g/mZ -yr (4 01 lbs/ac -yr); 150 ac r e s will be exposed to r ates f rom 10.0

g/m 2 . yr ( 89 l bs/ac-yr) t o 45 .0 g/m2-yr .

A po r tion (40 acres ) of co astal hydric hammock wi l l b e exposed to annual

depos i t i on levels of 20. 0 g/ mZ. yr (178 lbs/ac-yr ) t o 45 .0 g/ m2 -yr

f 40 l l bs / a c -yr ). An addi t i onal 70 acres wi l l be exposed t o deposi tion

levels of 6 .0 g/m2 -yr (53 l bs/ac -yr ) to 20 g/m2 -yr. The point of maximum

dep os ition within t h e coastal hydr ic hammock community i s ab ou t 0 .6 km
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(1 ,800 f~) north -northwest of the Units 1-3 cool i n g tower si te . This

l ocation is on the north s ide of the fly ash pond for Un i t s land 2 .

Deposition l eve l s de crease rapidly to the north and northwest.

A secondary zone of impact may occur in natura l vege tation south of

Units 1- 3 . Vege tation i n this area cons is~s of sal t marsh on the west

grading i nto a mix of sal t mar sh/fresh ma r s h / c oa s t a l hammock to the s outh of

Uni~ 3. A coas tal hydric hammock co mmuni t y occurs along the east side of

t he r ailroad l oop and within the loop. Deposit ion i n the t his s alt mar sh

complex wil l r ap idl y de crease from about 60 g/m2- yr near the s outh s i de of

t he i ntake canal to ab out 5 g/ m2 (44 Ibs/ac -yr) at the transition t o

brackish ma r sh at the s outheast end of the rail loop . Maximum deposition in

t he coastal hydric hammock east of the rail l oop will range from 5 g/m2 -yr

to 10 g/m2-yr (88 Ibs/ac-yr). Within the rail l oop , l eve ls may range up to

15 g/ m2-yr (1 32 lbs/ a c -yr ).

Deposition levels in pine flatwoods and fresh marsh communities will b e

l es s than 15 g/m2-yr , with an off-site max imum of about 7 g/m2 -yr ( 62

Ibs/ac -yr) at the north property boundary. The mechanical draft coo ling

t owers will account for onl y about 2 g of the ~otal at this point . This

alternative has the highest deposition to power plant areas . FPC (1988 ) has

indicated that this alternative is the least desirable from an engineering

pe rspec tive due to i ncreas ed corrosion from dr i f t.

b~;jf ~ 4 . 3.2 Alternative 2 - Four Rectangul ar Towers on North Side of

Discharge Canal

The estimated point of maximum deposition fal ls over the discharge canal.

The po int of max imum deposition over a na t ur ally vegetated ar e a [ove r 400

g/m2-yr ( 3 , 564 Ibs/ac-yr ) ] l ies immediate ly north of t h e Uni t s 1 - 3 co oling

t ower site. This point is wi t hin t h e sal t mars h on the no r t h e dge of t he

discharge canal. Approximately 9 acres of t his salt mar sh will r e ceive a

calculated de position l oad i ng above 400 g/m2-yr (3,560 lbs/ac-yr ) ; 6 acres

wi l l be exposed to rates from 200 g/m2- yr ( 1 , 780 lbs/ac -yr ) to 400 g/m2- yr .

A total of approximately 75 acres of salt marsh will r eceive s a l t deposi tion

loads greater than 60 g/m2- y r ( 538 lbs/ac-yr) .
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A small amount (15 acres) of coastal hydric hammock will be exposed to

annu a l deposit ion l e v e l s of over so g/m2-yr. An additiona l 55 acr es wi l l b e

exposed to d e p o s i t i on l eve l s of 20 g/m2 -yr to 50 g/m2 -yr . The po int of

maximum deposition with in the coastal hydric h ammoc k community is about 0 . 4

km (1 ,300 ft) north of the Units 1-3 cooling tower site. This l oc a tion i s

on the n o r t h side o f the fly ash pond f o r Units 1 and 2. Deposition levels

decrease rapidly to t h e nor th a nd northeast.

A secondary zone of impact may occur in natural vegetation southwest of

Units 1 and 2. Vegetation in this a rea consists of salt marsh on the west

g r a d i n g into a mi x of salt marsh/fresh marsh/coasta l hammock to the sout h of

Un i t 3. Deposition i n the this salt ma r s h comp lex wil l r apidly decrease

f r om about 15 g/m2-yr (132 lbs/ac-yr) near the south side of t he i n t a k e

canal to about 5 g/m2 (44 l b s / a c - y r ) at the sout h side of t h e coal p ile .

Ma x i mum deposition i n the coastal h y dric hammock within and eas t o f t h e r ai l

l o o p will b e l e s s t h an 5 g/m2 -yr.

De p o s i t i on l e v els in pine fl atwood s and f res h marsh commun iti es will be

less than 12 g/m2-yr (106 Ibs/ac-yr), with an off-s ite maximum of a b ou t

7 g/m2 -yr (62 Ibs/ac - yr ) at the nor th prop e rty boundary . The me chanical

d r aft coo l ing t owe r s will a c c ount f o r on l y abou t 2 g of the total a t this

point .

4. 3 .3 Alterna t ive 3 - Four Rec t angul a r Towe rs on Both S i d es of

Disch arge Canal

Impa cts from t his alte r n a t i v e a r e v ery s i milar to t hose f or al t ernative 2.

Th e main diffe r ence lies in a sl i ght r educti on o f the e x ten t of coastal

hydri c h a mmo ck s ub j e cted t o severe depos i t iona l l oads.

The es tima t e d point of ma x i mum deposition fal l s ove r the di s charge canal .

The point o f max imum deposition ove r a natur all y vegetated a r e a [ ov e r 400

g/m2-yr ( 3 , 5 64 lbs/ac-yr)] l i es imme diately n orth o f the Un its 1 -3 cooling

towe r si t e. This p oint is wi thin the salt marsh on the n orth e d g e of the

discharge canal. Approx i mately 9 acres of t h is salt marsh will receive a

calc u l a t e d depos ition l oa d i n g above 4 00 g/m2 -yr ( 3 , 560 lbs/ac -yr ); 6 a cres
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' a f f ec t i ng up to 10% of total leaf area) in an area of less than 15 acres in

the coastal hydric hammock adjacent to the north side of the fly a sh pond

f or Units 1 and 2 . Potential damage should be confined to the less

resistent species in all other areas of the FPC property, and no effects are

expected outs ide of t he FPC property.

4 . 4 . 3 Alternative 3 - Four Rec tangular Towers on Two Sides of

Discharge Canal

The effects and conditions for Alternative 3 are almost exactly like those

for Alternative 2. The max i mum monthly deposit ions in the salt marsh and

coastal hydric hammock are about the same as for Alter nat ive 2 . The

treatment and analysis are a lso identical.

The only difference is that t he area of coastal hydr ic h ammock wh i ch may

experience significant effec ts (potentially affecting up t o 10% of total

leaf area) is r educ ed f r om about 15 acres to 5 acr e s i n thi s a lternative .

The maximum a ccumulation would still be 2.25 g/m 2 in t he southe rn end of the

hammock , b u t t he area of i nfluence would be restric t ed t o the west end of

the ash pond . Potent i a l damage should be confined to the less r es i s tent

species i n al l other a r ea s of the FPC property , and no e ffects are expected

outs i de of t he FPC property .

Based on this evaluation of the maximum "effective depos i t ion r a t e" due to

washout by rainfall, significant injury i s expected for l ow and moderat e

res i s t anc e and into l erant nati ve species in the southe r n portion of t he on

site coastal hydric hammoc k co mmunity dur ing the s ummer months. Some mi nor

effe c t s could poss i b ly be experienc ed by resistant s pecie s in t his portion

of the coa s t a l hydric hammock next t o t he ash pond, depending on the

al terna tive s e l ec t ed.

4 .5 POTENTIAL I NJURY HODEL

Freudent hal and Bea ls' (1978) method (refer t o Sec tion 2.0) for modeling

b o tanica l injury f rom saline drift was als o used to analyze potential

impac ts. Their scale fo r i nj ur y evaluation was adjusted fro m a four level

range to a f ive level range to a l low for better evaluation of effects on
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