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The Fiorida Power Corporation’s (FPC Crystal River tnergy Complex is located on ;:'\: Wt o

a -,\rm,s!zazeh, 1.5 miles from the shore of the Gulf of Mexico. Approximately 2.5 miles nonh
site are the mouths of the Withlacoochee River and the Cross Florida Barge Canal.

NPIDES Permit No. FLOOO0159 currently authorizes the discharge of industrial wasiewater from Lo
1, 2 and 3. Unit 1 began commercial operation in October 1966, Lait 2 in November 1965, O
December 31, 1974, EPA issued an NPDES permit for the operation of Unis 1, 2 and & whic
required offstream cooling subject to consideration of a variance and alternative therma! Bmis under

Secrion 316 of the Clean Water Act. Subsequently, Unit 3 began commercial operation it Aarch
1977,

The thermal component of the discharge from the facility was subject 1o the water quality standurds
specified in Section 17-3.050 FAC. The rule required that thermal discharges “shall not increase the
temperature of the receiving body of water (RBW) so as to cause substantial damage or harm to the
aguatic life or vegetation therein or interfere with the beneficial uses assigned (o the BBW”. During
renewal of the NPDES (and state Industrial Wastewater) permit in 1979, and i accordance wiih
Section 316 and Section 17-3, EPA and the FDEP required post-operational biclogical andg thermal
studies in order to make a determination of the need for offstream cooling, reduced thermal dscharge
and/or reduced intake flow. Following the completion of the 316 @ and D) studies in 1984, the 104
and the FDEP issued a public notice of determination that *substantial damage™ had oecured |
approximately 1100 acres of Crystal Bay, primarily due to the ri:%rma% discharge from the fad
subsequently, in accordance with Section 17-3.05(1a3), F the agencies imposed permit
fmitatons on the thermal component of the discharge ccmsxstem mh off-stream cooling. The £FA
and FDEP agreed that offstream cooling would subsequently satisfy the requirements of the Florida
Water Quality Standards and Sections 316 (@) and (b} of the Act. FPC disagreed with the conclusions
made from the study. Specifically, FPC questioned if seagrass was ever actually present in the area,
the extent of the area identified as affected and if the thermal discharge from the site resulted in
substantial damage in the area to plants and animals. In February 1987, 1PC initigliy proposed
extend the discharge canal into deeper water as an alternative 10 offsstream cooling 1owers,
i olfowing rejection of the initial proposal, FPC offered a second proposal in 1988 which included the
coustruction of helper cooling towers.

in 1989, following several years of testimony, engineering studies and negotiations, the FPA Leued an
NPDES {and state Industrial Wastewater) permit with the following requirements; installation of flow
reduction equipment to reduce flow through the plant by 15 percent during the monihs of November
i?i{{;ugh April; construction and operation of a multi-species mariculture center 1o mitigate for intake
impacts 10 aquatic fisheries; and construction and operation of helper cooling towers 1© mitigate for
thormal impacts 1o water quality, macrophytes and seagrasses. The multi-species mariculiure cente
was operational October 1991 and flow reduction was implemented May 19982, The helper cooling
wowers were designed and constructed to ensure that a maximum discharge womperature from the
Crvstal River site point of discharge POD: of 97 .0°F. Following implementation of cool
operation in 1993, the permit required that seagrass monitoring be conducied 10 quantiny see
nresence and recovery within the zone of discharge of the facility and the sstablishment o1 g 5o
Technical Advisory Committee {(TAG o review the report and make reconmuendation
futgre activities at the site

ihe results of the seagrass monitoring project and recommendations of memibers of the Seagrass TAC
are included in this report,



Following commencement of helper cooling tower operation, NPDES Permit FL
following:
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or suggestions regarding future activities at the site.
Sprig Planting
if natural colonization is unsatisfactory, sprig planting will be conducted during the third vear of tower

speration and will consist of replicated, multi-species plots in a cross section of discharge habitars,

agrass planiing

i ‘:; determined that seagrass planting is bie and necessary, seagrass will be planter

feasik
thin the zone of discharge during years 3 through 9 following tower operation, at a rate of en (10
ACTES DET Year.

Siological studies were conducted by Mole Marine Laboratory ?s:.
implem fﬁ ation of ii‘w f’%{*i 5 ‘“@i;s%‘% towers at ﬁw Cf\@zai Rw»&g ‘~5z£f§§§
-onciue

Spatial as well as temporal patierns in the distribution of seagr asses é:?"i{f r% f@g}%"w*i’
{ wots and seagrass monitoring bed locations.  Patterns ¢ ff;
expansion in submerged aquatic vegetation (SAV) cover and o imwz over
seriod. Six new beds appeared in barren areas, and of tm{; e, thf DErsistso
half of the intensely monitored beds had net increases in f’*{ﬂf:méwr and 8 of
respect to cover from 1993 to 1994, Biomass was lower and productivit
than in 1994, possibly a result of the heavy storms and rains which occur
changes along the transact and bed locations within the 2 mile zone of dische
changes at more distant sites.




eral environmenial ég&”’*“%f ies mfﬁ P:&f&?ﬁ% in §§w up%’ﬁ of a?&gfa« vy ;;smsm convened 1o
“rystal River seagrass monitoring reports and make recommendations regarding future activit

Farticipants are as follows:

vir Gary Serviss, Senior Scientist, CCI Environmental Services, inc.

w Dawes, University Distinguished Research Professor, Department of Biology, University o

nichael Durake, Senior Research Scientist, Florida Marine Research Institute, Florida Depa
of Pnvironmental Protection,

. Phillip Murphy, Acting Chief, Ecological Support Branch, UL S, Lnvirg

vz David Bruzek, Manager, Crystal River Mariculiure Center, Florida Power (o

was, AManitia Moulirie, Chair, Seagrass TAC, Environmenial Specialist, Florida Power Corporation.

}

nitial meeting of the Seagrass TAC was held on February 21, 1996 a1 the Florida Power
x?; oration, General Off ; ce Compiex,

grass TAC members discussed the history of the Crystal River site and the rex
sonitoring Project conducted in 1994 and 1995, The following issues were discus

@

s Productivity

beds had pet increases o perimeter and Cover from Mm 0 1€
pocover in 1995, Biomass was lower and productivily wa
members agreed that there may be an infinite armay of causes for the
s& in biomass within the seagrass communities. While the inc 3 :
on if the helper @x}%g;}g towers have had an impact o seagrass recoves,
yale seagrass recovery rates within a two mile rads
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ihw second meeting of the Seagrass TAC was held on March 29, 1996 &t 2§
r. A helicopter tour of Crystal River Unis 1, 2 and 3 and the study a
e meeting,

A »szz‘zaﬁ%&{@-’ of the 316 studies which was condugted from june 1983 © Augus!
¢ TAC, The monitoring program was conducted 10 evaluate the efiecs of géfgm operation
ares within the zone of discharge from the Crysial River site.

The impact of light intensity, twrbidity, salinity variation and suspended load on <eagrass colonization
was evaluated, The TACL suggested that these factors are a significant influence on scaoes
zation anid could be more oritical than the temperature factor.,

O mwembers indicated that they could not determine if adequate seagrass colonization has
within the zone of discharge in comparison to regional seagrass colonization rates,
insufficient areas within the region which are actually representative of the zone of discha
ihe location of the spoil dikes and influences offsite from the Withlacoochee River, {V,Hﬁ*:ﬁ éi»:;;;az.,f
Barge Canal and Homosassa Springs.

A0 members indicated that based on avallable dala, there are 100 many
may have a dramatic imipact on seagrass colonization. The historical data arxd gox shyy of
suggest that while temperature cannot be ruled out as an impact o seagrass ¢ fonization. the priviary
ractor affecting seagrass recolonization may not be temperalure Since e i
been dramatic since implementation of the helper cooling towers.  Impacs whi
idered which were not a part of this study include wrbidity, light intensin gf‘*i gl
PAC members agreed that the isolation of these faciors may not be appropriale for
since FPC performed the necessary mitigation and should not be required 0 continue 10 evaluawe
area 1o 1solate which factor is responsible for past impacis 1o the seagrass conmuniy.

* Gi¢a

ihe TAC also discussed the cost and benefits of sprig planting and subsequent monitoring 1o svaluale
shysical data, seagrass survival rates and regrowth, As a result of this discussion, the TAC agrood tha
sprig planting may be futite if factors such as turbidity and light intensity are as limiting as they appesr
Wy e

Foliowing the final meeting, each TAC member was asked to provide an official comment letler 1o
sdddress the following issues:

s Interpretation of the historical ecological data regarding impact 1o seagrass comuumtios vwin
zone of discharge of the Crystal River POD.

= Fupected seagrass recolonizanon rates based on cument research, owsting date ang roglund
mpacts.

« requirement 10 conduct sprig planting. i natural colonization s unsatistectony ang coiug
et ring to evaluate seagrass survival rates,

“anments from the TAD members are provided In the following section,



Mr. Gary !
Dr. Michael Durako, FDEP
illip Murphy, U.S. EPA

Mr.

e




From e ;
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natches and this apparently has remained at the same s{‘\@i based on the 199395
sature of seagrass com iges surrounding the Crvsial River Plant indicates ¢
ductuations in seagrass development. Thus one ¢annot anticipate development o
a5y thme in the near future but might expect some contraction,

i

i-«(}w@wef wﬁimm mﬁ%mi xxw: ﬁi%i}%é’?ii‘ the ;m;}aﬁeﬁ region, i1 is
ont expansion or contraction rates are.  Thus, a small study mf}zg}agw‘
and outside the POD/impacted sites might be an alternative to planting.
south of the channels might serve as controls. I this is done, continucus rec mdsm;s [ emperature

and salinity are needed.

My experience suggests that the impacted area (POD, region of channels) wi

» gwi«xi 1 0 15 vears and that the seagrass communities are in a steady saw g
. 35 *3{3:@%{?@ out, is the high rates of blade growth determined In 1990
Lggesss a reaction o high temperatures, low light and a {utlure conpacion

&m{% impacted region. if sprig ¢ % anting is decided on, « rnbey of small g
D fsted in the

d first be tried 2 vear study) over the zones (A through {
S«m;?z a study should include continuous monitoring of temiperature and

i,m;m gwsé’a&d iig&s@g;ff:%% Professor
Uiniversity of South Florida



i %§€Z§f€§ia§ data relative 1o the composition, density and distribution of seagra
3f clisc &?g@ of the Crvstal River POD is msw{%. A siy mg%ff map fom the
{FPCY report documents the distrbution and standing crop of
fon SAVY ??w methods used o prepare the map, the zmm ity of the sunoy
antecedent weather conditions are not known, s é§:~“ not known if this map accurate

iensity of SAV in the rone of ¢ éigiz‘%wﬁgu

e
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Consideration must be given to the limited historic distribution date

3

ially represents a snapshot in time and actual historic SAV coverage mav

f1ar shown on the iYia1

Based on the abovesnentioned limitation, the actual impact to seagrass commumities in the zuo
* discharge is difficult to quantify, Alth wg? SAV cover is substantially less 2‘*'? in the 197

nears that a large percent of the zone of discharge area was barren or sparsely vegetated in

Review of the water quality section of the 316 Study provides insight ine th
e of discharge. The water quality data indicates that this area is probably muarginal .
grasses. The photometry data indicate that a significant mﬁ‘wfgﬁw ot ;méaiz‘mz
ore reaching the substrate over much of the zone of é’ié%‘%‘émgﬁ
snented 10 resuspend under windy conditions and reselt in ine
cumented 1o be a highly depositional environment.

L

The 116 Stady docume the spatial temperature variation from the |
arovided for the zone of disch &fg@ for various tidal and seasonal combinations.
information relative 1o the potential impact area of SAY which could be at

.45 5 44
= iovels,

due

‘iﬁ%‘i'*{g{@ radins for seagrass communily impacts

The wo mile zone of
iemperatures appears conservative (e, larger than the temperature dala wou id indi
z%w i*fsgmc‘{ of high water temperature on seagrass wm;:’umm% La«} been wel
cmperature changes documented in z%z@ 316 Swdy would not be expegied, Inoand ©
it in the loss of seagrasses within the entire area. 1 appears that othw x;w TS ay @i
m;af:mmwi to the reduced mwrag e of SAV in the zone of discharge. %gaw it s Iinportant o sow

A%

shose resulls are based upon 3 limited historical data base relative 1o SAV coverage.

Py iy
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*w’»agmw mga}mm&m rates at this location are difficult 1o estimate.  As previously
2 on aClual seagrass coverage. This comb mwé with the
mg‘%{% ;uag@m on of unconsolidated material and the low transparency
o consider in predicting colonization rates.

e iE

Based upon the z@m;xwzw modeling before and after helper cocling K« e 028
seagrasses would be expected within a portion of the zone of ¢
recolonization, however, assumes that the higher temperatures were mfc 5¢
seagrass loss in some areas and that the reduction of temperature in and of it
vize, This does not appear 1o be a reasonable assumption based upon th




Drawing conclusions from the Seagrass Monitoring Report datz is
Relative to the study design, it generally appears appropriate for answe
he stugdy could, however, have benefited from water quality data at va
This s especially true because of the climatic events which ocourred in
fé« miagtical EVents upon seagrass recolonization is difficull 1o astess in
f Dararnelers.

z;igr;sz*ig@g w g,,mw.ﬁgf »iem&@m da%a on e ;%ﬁ{: ,&:3*2{}%% *wn{%:«: 3‘” i ﬂgi e
arv over several vears (o allow for natural fluctuations in recolonization raie
sppropriate rends. This is especially vue w?‘eﬁ*s% me marginal water ggzz&% ‘y‘ of the areg is

The results of the monitoring in 1994 were encouraging since a few new bedds were olwerved
colonize the area near the POD, Lﬂfommate%y, the monitoring in 1995 coniused the wends, m;%z
seagrasses disappearing from 1994 locations and beds appearingz in new locations.
svents of 1995 mav well have contributed 1o the variable recolonization of seagrasses,
documented the effect of storms on twrbidity levels and several storms occurred in 1945,

The resuls of the study do oot allow for a finding that recolonization is prove ‘wf 12
rates nor are the resuits such that one would conclude that recolonization is ¢
rates. The limited fime frame of data collsction combined with the
does not provide a clear piciure of recolonization wends.

he following recommendations are provided:
it Howing recommendations are provided

Continue monitoring the recolonization of seagrasses, as done in 1994 and 199
data stabilizes. Once stabilized, the data ¢an be reviewsd for accepiable rais :
Manitoring could be done every other vear 1o provide information on longterm wends

¢ Add the collection of key abiotic parameters (e.g., salinity, mansparency, tempeaiure,
the monitoring program. Data collection points should extend outward trom
approximately three miles.  The frequency of water quality monitoning shouk
characterize the various basins,

+  Sprig planting is not recommended at this time, Before expending funds 1o »»z;zséy the plar
spagrasses, the issve of nawral recolonization rates should be resolved.  1he S

may also be helptul in determining which basing are likelv w0 1
establish ‘&wz%‘ Failure of areas {0 naturally recoloni kely :
suitable for seagrass establishment and sprig planting would be %ii“‘.ﬁi{‘f{rﬁ:’s?%%,

co ;é;mag
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A primary limitation to the interpretation of the historical data, is the lack of a reliable pre
cperational seagrass distribution map. Based on the findings of the 316ia studiss which were
underiaken after Unit 3 was operational, approximately 3,000 acres adjacent o the PGD

P OwWere

hivlogically adversely affected by POD discharge and 1,100 acres were barren of seagrasses, 1w
316(a) studies concluded this impact was primarily due to thermal effects.  Inswaliation or é':ei;:s-r
cooling towers, which became operational on June 15, 1993, was intended to retumn the disch
area to the approximate thermal levels in existence prior to the operation of Lnit 3. ep
monitoring report on the seagrass communities adjacent to and in the area contiguous 1 the |
suggests that the Crvstal River site is dynamic, with increases and decreases in seagrass biomasg and
coverage being observed throughout the study area over the three-year study period.  This swudy did
1ot demonstrate any persistent ﬂeag;as‘: recavery within the zone nearest to the POD, The absence ¢f
remperature, salinity or light-availability data preciudes any assessment as ?m reasons win
seagrasses have not recolonized the interior 1,100 acre zone. Individual patches of seagrasses were
observed (o colonize the area, but most d:sappeared within a year. The lack of sultable coniral sites
also limits the interpretation of the monitoring data with respect o natural, regional seagrass
recolonization rate.

The lack of spatial water temperature data in the study area before and after the installation o
helper cooling towers is most surprising (and disturbing). Water temperature reduction was the reason

or the helper cooling tower instaliation. Merely measuring temperatures at the PO ifws not provide
»urﬂczem information regarding the effective spatial scope of the reduced emperatures.

Statements made in both the seagrass monitoring report and in the presentation of the report'’s
findings by Mote Marine Lab scientists, coupled with my observations during the aerial overfiight o
the sight suggest that factors (e.g., turbidity, salinity, stochastic meteorological evenis; other ihan
temperature may also be affecting potential recolonization of the site by seagrasses. Without refi
data on light availability, salinity variation, and disturbance regimes, it is impossible o ascertain what
factors are restricting recolonization in the study.

Based on the information provided and discussions with the other 1AC members
recommend  attemipting any significant wansplanting efforts until more irzz”sm:ﬁ' 3
physical attributes of the near-POD area have been gathered, specifically tur
availability data.

sichael | Durake, Ph.D.
Senior Research Scientist
Figrida Marine Research institute



"’%;i*«: letter is in response W our conversations over the past three months as ;
request for my participation on the Seagrass Technical Advisory Committee for the Crvs
| regre i?’ 3t our participation was severely hampered by the budgetary crisis and
ats which our office incurred precisely during the pericd that the TAC

coincided with the retirement of Mr. Delbert Hicks who had served for ve
?’if**;‘}i’é‘%i‘*§”§§§¥§¥€ for biological matters regarding the Crystal River Power Plant, wWith his o

:

institutional knowledge of our staff relative 1o the Crystal River ?%gm aleo wenl

onseqguently, | have been plaving catch-up without 100 much suceess. Thanks ¢

«

the TAC mwi ing minutes and other associated literature. The
quesiions and TAC discussion relative 10 the Seagrass Study. mxmr%
ihe foliowing limited comments,

As - we disc zsae{.é soveral weeks ago via wlephone, the ea.;aﬁa studdy by
con § e regarding regeneration of seagrasses within the thermal
i i}g, *si{?‘img any fach to suggest that recolopizatio 8 apppars
nformation mw have at hand, that there are many mmix;;sfsésng variabies, m?%v ihe zone
act formerly atiributed o the heated discharge, which singularly, or collecuvel
ass growth anddor recolonization. While elevated ambient temperature
mnpany’s concemns because of Ssction 316 requirements, it goes withow
rurbidity and associated light attenuation plav relative 10 seagrass communities
i

e

he TAC who were able to participate in the sie visit, |, w00, am unable 16 evalua s 5
elevated water temperature, twrbidity, and light extinction, in ziw ;mgmi ATEQ VErsus Con
From the information packages you have provided me, my only evi
tave been discussed, 5 a x;sfi.;i{s aerial photograph which, indeed, appears w ngicate ¢
wrbidity in excess of ambient, associated with the thermal plume area. | note within the n
minuies the attribution of this wrbidity 1o the affects of discharges from the xk‘« Florida Ba
yWhile | cannot refute or confirm this possibility, it does appear W o the ?zsf%}za‘ax s
slovated within the thermal plume area. If this perception is <§;{fsm %zg ;i» A1 appronriai
ration is whether any physical phenomena associated with the increased wat :
onducive to enhancing, and sustaining, resuspension of sediments within the theyma! plume aros
st what is measurable in adjacent coastal areas bevond the thermal plume. VYo cannol diam
anckly the affecss of Wemperature interaction with other factors.

ionce of the wrbighy romts wingd

i %§¢

is imporiant for me 1o emphasize that the above oo
: t EPACs position o
program office in EPA’s, Re %;m‘z iy
o four difficul months,

advisory CapaCity and does notl
sosition must come from the ‘\P?}{S

vuur pattences with us during
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a result of the 316 () and () studies which were conducted in jun
L P and FDEF > determined that substantial damage had occurred within th

«\._‘;z.s%'f zr;-f’ me %{f} from the C :':sim i:;{i er «z?? 2”; 5 df?m{;usmzs{m and s;zzi}v‘

s
£
s

m%:z 1,2 aﬁf 3 &ﬂf% ﬁ}f} ?aik {;f environmenial ;z;ﬁzwaﬁz_x 1 1o ﬁw;w F
smpacts o Crysial Bay,

EPC continues o question if seagrass was ever present in all of %z
mipacted from the thermal discharge from FPC mi%fmzfzg the 316 siud
the study area provided by the University of Florida provides the g}rxéy
wparison.  The validity of the map is questionable since it does not o
methods, date, an author or narrative.

°A‘

siress 't{'} 'f%"ze biota within the zone of discharge is affec s{«? Dy fector
vits 1, 2 and 3 . These factors include salinity, turbidity, siltation

rom the Cross Florida Barge Canal, the input of fresh
.z;sot:%zg% o River and Homossassa Springsh.

g
Ti

FPC strenuously objected 1o the requirement 1o construct he
ii*?"iff}%’i‘%%{%ié:i cost and the lack »:;z? environmental justification. While
has ced the wemperature in the near shore area and su ;«mz;@;;:i,
is cha ge in temperature has not necessarily resulted in any significant m ;

vsial Bay area.  To date, FPC has completed construction of the helper cox 1o mitigate

ii ermal impacts and completed the seagrass monitoring project as specified in the permil, at a cosl
; over $90 million.  Seagrass monitoring results are inconclusive %,_X hus supy FPCs
contention that temperature is not the only factor which affects seagrass colonization in the are:

P OTOAWIETS
g

P Ez@« alwavs ém:i;:»c* that a cost effective monitoring program could be developed ¢
{ the zone of f%é%nhc,rge as a function of thermal reduct

=

w;zé;w their %%”"“Ii?(%”zi“i%%“é influence on ’76 aguatic community. "%{Zii’? ‘Za nal
f{e& 1o conduct long term monitoring o determine the limiting factor 1o s¢

: identify the impact of light intensity, salinity, regional iy

s recovery within the zone of discharge from the Crystal River site

C initially questioned the environm
that temperature was mjt the limiting
program would not adequately evaluate biolog

o with regard 1© the seagrass monitoring pr

s



in conclusion, FPC and members of the TAC currently agree thal temperature is not the houune
‘actor 1o seagrass recovery, While the TAC suggest that additional data may be warranied o Clearh
dentify the limiting factor 1o seagrass recovery, they concur that FPC has mitigated for past thermae!
impacts as required by the FDEP and EPA. FPC shouid not be required 10 ¢onduct long wrm
monitoring 1o determine the limiting factor 1o seagrass recovery since this is bevond the intent of e
seagrass monitoring project. Additionally, an attempt 1o identify the impact of light intensity, sahininy
regional impacts and/or temperature impacts on seagrass recovery within the zone of discharge framn
Crvstal River is overly burdensome and may not result in any significant environmenial benefit sie
tomperature is not the limiting facior, sprig planting would cbviously be futile i faciors suon ae
turbidity and light intensity are as limiting as they appear 10 be. The requirement 10 cordliuct spric
planting and subsequent seagrass planting and monitoring should be delewed from the NPOTS porig

. $5 e



