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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Stock Island Power Plant
County: Monroe
NPDES Number: FLO0002089
State Permit Expiration Date: 31 December 1997
Toxics Sampling Jinspection (XSD)
Date Sampled: 16 June 1997
JResults: Copper (1.2 pg/L) was the only metal detected in the effluent.

This copper concentration complies with the Class III marine water quality
standard. No organic constituents were detected in the effluent.

(-)ompliance Eiomonitoring fnspection (CBI)
Date Sampled: 16 June 1997

Results: The effluent was not acutely toxic to the invertebrate,
Mysidopsis bahia, or to the fish, Menidia beryllina.

Epact Bioassessment Inspection (IBI)
Date Sampled: 16 June 1997

Results: Measures of macroinvertebrate community health indicated
the discharge was not adversely affecting the receiving water communities.
Several benthic community parameters at test site 1 were either similar to, or
better than, those found at the reference site. Pollution sensitive organisms were
well represented throughout the study area, also suggesting that conditions near
the outfall were healthy. As expected from the well flushed, oligotrophic waters of
the Florida Straits, algal density was low and chlorophyll ¢ was undetected.
Overall, the facility did not appear to have an adverse effect on the receiving water,
algal communities.

Water Quality Inspection (WQI)

Date Sampled: 16 June 1997

Results: Total suspended solids (TSS) in the effluent (12 mg/L)
complied with the facility’s permit limits. Nutrient levels found at all receiving,
water sites were low compared to other Florida estuaries. Effluent nutrient
concentrations were the same as, or lower than, receiving water levels, AGP levels
at all receiving water stations were far below the marine “problem threshold” of 10
jmg dry wt/L.

These fifth year inspections provide the necessary information to evaluate the

facility’s impact on its receiving waters and to provide the basis for specific
condition recommendations for permit renewal.




introduction

The Utility Board of the City of
Key West operates the Stock Island
Power Plant for the purpose of gen-
erating electricity for the lower
keys, Monroe County, Florida (see
maps in Appendix). Cooling water
for the facility is pumped from the
underlying saline aquifer, which is
high in hydrogen sulfide and low or
devoid of dissolved oxygen. After
serving its use for cooling, the
wastewater is discharged into the
Florida Straits through a canal,
approximately 1,200 meters long,
10 meters wide, and 5 meters deep.
The effluent receives aeration in the
canal. This facility has a permit-
ted flow of 37.7 MGD, with an av-
erage daily flow from April, 1996
through March, 1997 of 4.54 MGD.
Flow on the day of sampling was
4.3 MGD.

Permit limits are as follows:
flow (37.7 MGD as annual average
daily flow), TSS (30 mg/L as a dai-
ly average, 100 mg/L as a daily
maximum), pH (6.5 - 8.5 SU), dis-
solved oxygen (minimum of 4.0 mg/
L as an average across the mixing
zone, minimum of 1.5 mg/L at any
time), oil and grease (156 mg/L as a
daily average, 20 mg/L as a daily
maximum), total copper (1.0 mg/L
maximum), total iron (1.0 mg/L
maximum), and acute toxicity (L.C
must be greater than 100%).

The Stock Island power plant
has a mixing zone described by rule
(62-302.700(9)i)13.b., FAC) as be-
ing “a circle 150 feet in radius from
the end of the power plant dis-
charge canal.” This provision
serves as an one of areas excluded
from being part of the “Special Wa-
ters” designation that applies to the
remainder of the waters in the
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Florida Keys. While the rule is non-
specific, the facility’s permit says
the mixing zone applies to {chron-
ic) toxicity, dissolved oxygen, oil
and grease, total (recoverable) cop-
per, total (recoverable) iron. The

parentheticals are not included in the
permit.

The Department has granted
Stock Island power plant a variance
from having to meet acute and chronic
toxicity limits within the discharge

Major characteristics of community structure of control and test sites.

Refer- 7est Test Test Test
Site Site1 Site2 Site3 Sited
‘Macroinvertebrate Ponar .
Number of Taxa 68 i 63
Shannon-Weaver Diversity | 4.6 55
% Polychaeta 43 g !
# Polychaeta 23 29
% Tubificida 3 0|
% Gastropoda g 14 |
% Isopoda 7 5 B
% Pelecypoda 3 B
% Cumacea 2 0.8 | o
% Amphipoda 26 15 |
% Tanaidacea 4 3 o
__ %Polyplacophora | 3 . 8 i
% Other 0 . 82
% Predator/Carnivores . | 364 | 15 -
% Above Egﬁ:ﬁ: Deposit 76 10.8
% Below FSéleré‘ggs Deposit 11 13
% Scavengers 10 9
% Suspension Feeders 6 15 )
% Browser-grazer 10 9
% Scrapers 1 9
% Unknown 14.7 11.8
% Other 3.3 74
. .- {Phytopiankton.Algae . S S . _
Number of Taxa 11 10 ; 12 | 1l 7
Shannon-Weaver Diversity | 2.7 2.6 25 | 26 23
Chlorophyll a (ug/L) 10U | 11U | 10U | L1U | LIU
Algal Density (#mL) 1017 | 888 | 1287 | 896 | 462
% Dinophyceae 33 1.4 13 18 27
% Chlorophyceae 0.0 05 | 03 & 05 0.7
% Cryptophyceae 83 | 51 | 131 | 46 19
T 9% Diatoms 884 | 93l |85 S 027 ) 781
Algal G{;‘;“gr:‘\’:ﬁ:‘)“a' 021 ' 041 , 021 ' 011 |01AI

A - Value reported is the mean of two determinations

1- Value reported is less than the minimum quantitation limit, and
greater than or equal to the minimum detection limit
U - Material analyzed for but not detected; value reported is the

minimum detection limit



canal, The variance also grants
relief from having to meet the dis-
solved oxygen criteria for predom-
inantly marine waters also with-
in the discharge canal. The vari-
ance expires on December 31,
1997, but the Department has re-
ceived a timely application for re-
newal of the variance,

Acute toxicity limits must be
met at the end of the discharge ca-
nal and chronic limits must be met
at the far (southern) edge of the
mixing zone. There is a marker
in the western seawall that shows
the end of the discharge canal. Ac-
cording to Gus Rios, there is also
a buoy at the end of the discharge
canal with the location (via GPS)
of Lat. 24° 33' 29.4" N and Long.
81° 44' 03" W which marks the
- putfall location. Other buoys
mark required sampling points
across the mixing zone.

Flow-through bioassays, con-
ducted in August and September,
1994, and in July, 1995, indicat-
ed the effluent was acutely toxic.
No other problems have been re-
ported for this facility.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biological community
health was made between a reference
site (located approximately 0.5 miles
southeast of the outfall) and one test
site on the southeast edge of the mix-
ing zone (see maps in Appendix). A
habitat assessment was performed in
situ to establish comparability be-
tween sites. Supplemental physical/
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chemical data were also collected on
the effluent and three other study
sites surrounding the mixing zone
(see maps in Appendix). Acute
screening toxicity bioassays, using
Mysidopsis bahic and Menidia be-
ryllina as test organisms, were per-
formed on an effluent sample (We-
ber 1991). The effluent was ana-
lyzed for metals, and for organic
constituents (base neutral and acid
extractables). Additionally, nutri-
ent analyses were performed on ef-
fluent, reference, and four test sites.
Methods used for all chemical anal-
yaes are on file at the Tallahassee
DEP Chemistry Laboratory.

Benthic macroinvertebrate
communities were evaluated at the
reference site and test site 1. Of the
four test sites, only site 1 was locat-
ed in an area where natural sub-
strate was present. The bottom was
dredged out at test sites 2, 3, and 4,
rendering them incomparable to the
reference site for macroinvertebrate
community analyses. Invertebrates
were collected using three replicate
petite Ponar grabs. Phytoplankton
was sampled at reference and four
test sites via subsurface grabs. Chio-
rophyll a was also determined for
phytoplankton communities (Ross
1990). Algal Growth Potential tests,
using Dunaliella tertiolecta as the
test organism, followed EPA (1974).
Sediment from the reference site and
test site 1 was analyzed for grain size
and percent organic matter (Ross
1990).

Explanation of Measure-
ments of Community Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed
to determine the effects of a dis-
charge. These are briefly discussed
here.
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Habitat Assessment: For ma-
rine systems, overall habitat qual-
ity is also assigned to one of four
categories: Optimal (75-100
points); Suboptimal (50-75 points);
Marginal (25-49 points); and Poor
(0-24 points) (see habitat assess-
ment field sheets in Appendix).

Taxa richness: Stress tends to
reduce the number of different
types of organisms present in a sys-
tem, although moderate nutrient
enrichment may sometimes be cor-
related with increased algal taxa
richness,

Shannon-Weaver diversity:
This index is specified in the Flori-
da Administrative Code as a mea-
sure of biological integrity. Low
diversity scores are undesirable.
They represent conditions where
only a few organisms are abundant,
to the exclusion of other taxa. Ex-
cessive numerical dominance of a
single type of organism (a high %
contribution of the dominant tax-
on) is a related measure which is
also associated with disturbance,

Numbers of pollution sensitive
taxa: Some organisms become rare
or absent as the intensity or dura-
tion of disturbance increases. For
example, the Florida Index assigns
points to stream-dwelling macroin-
vertebrates based on their sensitiv-
ity to pollution (see Ross 1990). A
site with a high Florida Index score
is considered healthy. Species sen-
sitivity data from other sources,
such as Hulbert (1990), Hudson ef
al. (1990), Lenat (1993), Farrell
(1992), Chang et al. (1992}, and
Whitmore (1989), are used as ap-
propriate.

Community structure: Sub-
stantial shifts in proportions of
major groups of organisms, com-
pared to reference conditions, may
indicate degradation. In marine
systems, an increase in the % tubi-
ficid oligochaetes, a decrease in the
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Effect of discharge on the benthic macroinvertebrate com-
munity.

% pelecypods, and a decrease in the
number of polychaete taxa are all
considered indicators of distur-
bance (Engel et al. 1994).

Algal biomass: High algal biom-
ass {(algal density or chlorophyll a)
implies nutrient stress. A decreased
diatom to blue-green algae ratio (cal-
culated by dividing the number of
individuals in the Bacillariophyta by
the number of individuals in the Ba-
cillariophyta + Cyanophyta) is often
indicative of nutrient enriched con-
ditions in flowing streams.

Trophic composition/feeding
guilds: Disturbance can shift the
feeding strategies of invertebrates.
In Florida for example, pollution may

be responsible for reducing the num-
bers of filter-feeders (FDEP 1994)
and shredders (EA Engineering
1994).

For graphical purposes, the per-
cent differences between the refer-
ence and test gites involving the
number of taxa, the diversity index,
the number of polychaete taxa, and
the % pelecypods are measured as
the reference site minus test site di-
vided by the reference site. The
percent differences between sites
involving the % tubificids, algal
density, chlorophyll ¢, and algal
growth potential are measured as
the test site minus reference site
divided by the reference site.

The following personnel were
involved in this investigation:
Gus Rios, (DEP South District)
and Lyn Burton, Marshall Fair-
cloth, Russel Frydenborg, Joy
Jackson, Kathleen Lurding, Eliz-
abeth Miller, Urania Quintana,
Lisa Tamburello, David Whiting,
Vicki Whiting (Tallahassee Biol-
ogy Laboratory). The report was
reviewed by the Point Source
Studies Review Committee, con-.-
sisting of Wayne Magley, Jan
Mandrup-Poulsen, and Michael
Tanski, as well as District repre-
sentatives.

Results and Discussion

The waters adjacent to the
Stock Island Power Plant discharge
area are designated as Outstand-
ing Florida Waters. Benthic mac-
roinvertebrate, phytoplankton, and
water quality data were collected on
an outgoing tide from two sites: the
reference site and test site 1. Phy-
toplankton and water quality were
sampled at test sites 2, 3, and 4.
The marine substrates present in
the area include patch coral reefs,
grass beds, coral/shell rubble, and
well oxygenated sand. The habitat
quality score at the reference site
(with 85 points) was comparable to,
but slightly higher than, that of test
site 1 (with 71 points). Sample
depths ranged from 2.0 meters to
2.4 meters.

The water at the five receiving
water stations was very similar
with respect to physical/chemical
parameters. Surface dissolved ox-
ygen levels ranged from 5.0 mg/L
to 5.3 mg/L. Salinity varied from
38.9 ppt at the reference site to 39.2



ppt at the remaining sites. Surface
layer temperatures at the receiving
water sites were measured to be
between 29° C and 31° C, while sur-
face pH ranged between 8.0 SU and
8.2 SU.

The effluent was not acutely
toxic to the invertebrate, Mysidop-
sis bahia, or to the fish, Menidia
beryllina.

Copper (1.2 pg/L) was the only
metal detected in the effluent. This
copper concentration complies with
the Class III marine water quality
standards. No organic constituents
were detected in the effluent.

Total suspended solids (TSS) in
the effluent (12 mg/L) complied
with the facility’s permit limits.

Nutrient levels found at all re-
.ceiving water sites were low com-
pared to other Florida estuaries
(see Table of Typical Water Quali-
ty Values in Appendix). Effluent
nutrient concentrations were the
same as, or lower than, receiving
water levels.

Algal Growth Potential (AGP)
results compared favorably with
the nutrient results. AGP levels,
ranging from 0.1 mg dry wt/L to 0.4
mg dry wt/L, were far below the
marine “problem threshold” of 10
mg dry wt/L (Dr. Ron Raschke,
USEPA, personal communication).

Measures of macroinvertebrate
community health indicated the
discharge was not adversely affect-
ing the receiving water communi-
ties. The Figure on p. 3 indicates
the degree of difference between the
invertebrate populations of the ref-
erence and test site. Larger differ-
ences (that is, higher percentages)
correspond with greater degrees of
degradation. Negative values mean
the test site is better than the ref-
erence.

Several benthic community pa-
rameters at the test site were either
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similar to, or better than, those
found at the reference site. A total
of 68 macroinvertebrate taxa were
found at the reference site, while 65
taxa were recovered from test site
1. Shannon-Weaver diversity was
excellent at the reference site (4.6)
and at test site 1 (5.5) alike. By way
of comparison, both the test site
taxa richness and Shannon-Weav-
er diversity values were better than
those found in approximately 90%
of other Florida estuaries. The
number of polychaete taxa was
slightly higher at test site 1 (with
29 taxa) than the reference site
(with 23 taxa). Similarly, the %
Pelecypoda was higher at test site
1 (with 8% pelecypods) than at the
reference site (which had 3%).

Pollution sensitive organisms
were well represented throughout
the study area. For example, the
polychaetes, Febricinuda triloba-
ta and Prionospio heterobranchia,
and the amphipod, Ampithoe
longimana were collected at the
reference site. Similarly, taxa
which require good water quality
were found at test site 1. These

included the polychaetes, Syllis .

sp. and Lumbrineris sp., the am-
phipods, Ericthonius sp., as well
as the echinederm, Ophiomyxa sp.
The presence of such taxa sug-
gests that conditions near the out-
fall were healthy.

As expected from the well
flushed, oligotrophic waters of the
Florida Straits, algal densities were
low, ranging from 462 cells/mL at
test site 4, to 1,287 cells/mL at test
site 2 (see graphs in Appendix).
Chlorophyll ¢ was undetected at all
sites. Phytoplankton taxa richness
ranged from 12 taxa at test site 2
to 7 taxa at test site 4. Shannon-
Weaver diversity ranged from 2.3
to 2.7. Diatoms were the most
abundant algal group at all three
sites, followed by cryptophytes.
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Conclusions

The effluent was not acutely
toxic to the invertebrate, Mysidop-
sis bahia, or to the fish, Menidia
beryllina.

Copper (1.2 pg/L) was the only
metal detected in the effluent. This
copper concentration complies with
the Class ITI marine water quality
standards. No organic constituents
were detected in the effluent.

Total suspended solids (TSS) in
the effluent (12 mg/L) complied
with the facility’s permit limits.

Nutrient levels found at all re-
ceiving water sites were low com-
pared to other Florida estuaries.
Effluent nutrient concentrations
were the same as, or lower than,
receiving water levels.

AGP levels at all receiving wa-
ter stations were far below the ma-
rine “problem threshold” of 10 mg
dry wt/L.

Measures of macroinvertebrate
community health indicated the
discharge was not adversely affect-
ing the receiving water communi-
ties. Several benthic community
parameters at test site 1 were ei-
ther similar to, or better than, those
found at the reference gite. Pollu-
tion sensitive organisms were well
represented throughout the study
area, also suggesting that condi-
tions near the outfall were healthy.

As expected from the well
flushed, oligotrophic waters of the
Florida Straits, algal density was
low and chlorophyll ¢ was undetec-
ted. Overall, the facility did not
appear to have an adverse effect on
the receiving water algal commu-
nities.
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Chemistry Summary
Table for Stock Island
Power Plant_.

Effluent

Ref Site  Test Site 1

Test Site2 Test Site 3 Test Site d

Organic Constituents (ug/L

detected
“‘Metals (yg/L)

Aluminum sU
Arsenic 40U
Cadminm 05U
Copper 121
Chromium 100
Iron 10U
Lead 1U
Mercury 01U
Nickel 6U
Selenium 500
Silver 04U
Zinc S0 Ii

Nutrients (mg

Ortho-phosphate 0.004 1 0.004 1 0004 U 0.004 0.0051 0.0051
Total phosphorus 0.028 1 0.0281 0.0261 0.0291 00251 00281
Ammmonia 005U 002U 002U 002U 002U 0.02U
Nitrate+Nitrite 002U 0.012 0011 0.009 00081 0.0071

bitat Assessment

oxicity
Bioassay Fish

non-toxic

D.O. (mg/L) surface 4.5 5.1 53 5.0 5.0
pH (8U) surface 8.0 8.0 8.2 8.0 8.2 ,
Salinity (ppt) surface 38.8 389 39.2 39.1 39.1 39.1
Specific Conductance
(mhos/om) surface 58,000 58,200 58,700 58,200 58,200 58,200
Temperature (°C) surface 30 31 30 29 29 29
Total Suspended Solids 121 ) ) ) ) )
(mg/L)
Algal Growth Potential (mg
dry wi/L) 011 021 041 021 011 0.1 Al

Bioassay Invertebrate

non-toxic

A - Value reported is the mean of two or more determinations

I - Value reported is less than the minimum quantitation limit, and greater than or equal to
the minimum detection Himit

J - Estimated value

U - Matenial analyzed for but not detected; value reported is the minimum detection limit



jcal Values for Selected Parameters in Florida Waters
Adapted from Joe Hand, FDER, personal communication, 1991
(data was collected between 1980 and 1989)

Percentile Distribution

| Parameter 5% | 10% | 20% | 30% | 40% ] 60% | 60% | 70% | 80% | 90% | 95% |
STREAMS )
(1617 stations)
Phytoplankton
Chlorophyll a 0.22 0.52 0.94 1,60 3.02 4.63 6.72 987 14.68{ 27.35] 48.70
Periphyton
Chlorephyll ¢ ' 0.31 0.43 0.97 104 2,16 2.94 6.45| 10511 17.00| 39.51( 60.85
H-D Diversity 084 2.12f 248 2741 288 309 3.25 3401 352 3.76 3.90
Qualitative Taxa
Richness 900! 12.00] 17.00] 20.00] 22.00| 2450( 26.00( 28.00| 3100 37.00] 53.00
H-D Taxa
Richness 6.00 6.50 900] 1150( 13.00{ 1500} 17.00| 21.50! 26.00| 29.00] 32.00
TEN 0.30 0.39 0.56 0.73 0.87 L) 1.11 1.26 149 1.93 2.80
Ammonia 1 002 0.02 0.04 0.05{ Q.06 0.03] 0.11 0.14 0.20 0.34 (.60
‘NO2-NO3 0.01 0.01 0.03 .05 0.07 0.10] 014 0.20 0.32 0.64 L05
Total Phosphorus 0.02 0.03 0.05 0.06 0.10 0.13 0.18 0.25 0.39 0,74 151
Ortho Phosphorus 0.01 0.01 0.03 0.04 0.05 0.08 011 0.17 0.27 (.59 1.37
Turbidity 0601 090 1.20 145 210 280 3.60{ 450 665} 1045} 16.30
LAKES _

. (477 stations)
Phytoplankton _
Chlorophyll a 0.80 1.71 2.88 4981 10.06| 13.40| 20.00] 30.10]| 47.20| 65.44] 113.90

Dredge Diversity 071] o087 143{ 174{ 198{ 212! 221 259| 28| 315| 317
Dredge Taxa :

Richness 3.00| 5.00{ 650] 7.00( 9.00]| 1000| 1100{ 1300} 15.00{ 17.00| 2100
TKN 036 049{ 067 083 108| 126| 140) 151 1681 2113 346
NH3+NH4 001] 002] 002] 003} 004 006] 0.08| 032] 015 021) 0.28
NO2-NO3 000! 000/ 001l 001] 001} 002] 004] 005{ 010| 014 023

Total Phosphoras | 0011 0.02] 6.02] 003] 005] 007] 009] 011 014] 023] 042

Ortho-Phosphorus 0001 001) 001] 002] Q03| 004 0:05 0061 008] 021} 032

Turbidity 1.00] 1251 155 205 2751 4501 6451 960| 1410{ 26.00) 4000[
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll @ 214| 328) 449| 5.33] 600 693| 794 960] 12401 17.60] 2220

Dredge Biversity 1.34] 153 191f 228| 256( 290{ 3.15| 359 4.01{ 453| 498

Dredge Taxa

Richness 400 6.00{ 9.00] 1100} 1500 1850] 25.00 35.00{ 41.00| 62.00| 90.00
TKN ' 026] 034| 042{ 050! 059} 069]{ 076 0B82] 095) 1301 149
NH3+NH4 001] 002} 003{ 004] 005| 006| 008! 009 0.13] 022| 028
NO2-NO3 000] o000] o001] o001 o001l o002 003] 005| 008] 017; 023

Total Phosphorus 0.01f o0.02] o006 007[ 010{ 011} 034! 017} 023| 043} 059
Ortho-Phosphorus 001] o002 003] o004 004]{ 005] 007] 009] 012 021)] 044

Turbidity 3501 400] 450] 505] 540{ 560{ 6301 680] 800| 1140] 1175

Units:

Phytoplankton Chlorophyll a (ug/L}, Periphyton Chlorophyll a (mgfm2), Nutrients {(mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates



Taxa

Phytoplankton community characteristics
at reference and test sites.
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STATE OF FLORIDA
DEPARTMENT OF ENVIRORMENTAL REGULATION
FACILITY SUMMARY

EACILITY WAME: Utility Board of the City of Key West; Ralph Gercia Steam Plant aka Stock Island Power plant

DATE: June 16, 1997
LOCATION : COUNTY DISTRICTY
Facility located on the Front Straet Extension
of Stock Island, Key West Monroe South District
fecility Outfall location: :

Latitude 240 337 294" N Marathon Branch

Longitude B10 447 Q3" o see maps (Figures 1 through 3}
FEDERAL PERMIT #FLO002089 STATE GMS# 5244M02019 FACILITY TYPE: IW - Industrial
AND EXPIRATION DATE:12/31/97 STATE EXPIRATION DATE: 12/31/97 Nunicipal

_Permit # J044-181888 OTHER (1ist):
FUNCTION OF FACILITY: - Electric Power Plant
- Serves the City of Key West and lower Florids Kevs.

DESCRIPTION OF TREATMEMT PROCESS: The facility discharges cooling water effluent (ground water source)

to a discharge canal which is approximately 2,100 feet in length, 30-35 ft. wide, and about % ft. in depth,
The discharge canal operates under a variance (DER file 91F004) with expiration date of December 31, 1997. The
veriance grants relief from the toxicity regquirements of Rules 62-302.500 and 510, F.A.C., and the Class 111
marine DO standards pursuant to Rule 62-302.530, F.A.C., within the bourdaries of the discharge canat.

The variance does not include receiving waters within the mixing zone,

The only treatment provided is some aeration and mixing in the discharge canal. Since the source of the
cooling weter is ground water pumped from underlying salt water aguifer, the effluent contains high levels of
naturally-oceurring sulfides and low concentrations of dissolved oxygen (DO). The discharge canal provides for
serchic mixing and some reduction of Hydrogen Sulfide gas. The mixing zone provides further mixing and
dilution before the effluent reaches Cless 11l receiving waters.

There is slso & settling pond for disposal of scot-bearing wastes with emargency overflow
discharge to the cooling water discharge canal. No discharge from the sertling pohd emergency overflow has
been reported or documented during recent years,
CEIVING WATERS: Atlantic Ocean South of Stock Is CLASSIFICATION: Cless 1]11/0FW
DESIGN FLOW: Permitted flow: 37.7 MWGD ACTUAL HEAN FLOW: Annual ave. daily flow
(April 96 - March 97) AADF= 4.54 WGD
Average dafly f ow—-ur.Qrted on the date of the
i ti ¢ 2
DISCHARGE IS: Continuous X Intermittent Seasonal Rainfa t
OTHER {describe)
IF FACILITY HAS A MIXING ZONE, GIVE DETAILS (size, parameters affected, otc.): The mixing zone consists of a
circle 150 feet in radius beginning at the end of the discharge canal (see Figure 1 - attached).

The mixing zone hes been granted for the following parameters:
pissolved Dxygen (D0), toxicity, oil and grease, total copper, and total iron.
This mixing zone is suybject to the requirements specified in Rule 62-4,264 of the F.A.C,
LiST EFFLUEKT LIMITS: State Permit DESCRIBE SPECIAL PERMIT CONDITIONS (state permit}
Point of Discharge AND PERMIT MODIFICAITONS:
PARAMETER Mixing Zone (MZ) LIMITS
37.7 MGD (AADF)}

At the downstresm end of the Mixing Zone (MZ) the
Class 111 water Limits shall be met, pursuant to
Rule 62-302.530, F.A.C.

FLOW

|
I
|
l I
I I
0o | 4.0 mg/L sverage (across MZ) |
| 1.5 mg/L max. st any time |
Acute Toxicity | 100% effluent concentration |
| shall not cause iLCS0. |
pH | 6.5-8.5 Standard Unit (S0 |
Tote! Suspended Solids | 30.0 mg/L as daily ave. |
| 100.0 mg/L as daily max. |
| 15.0 mg/L as daily ave. |
| 20.0 mg/L as daily max. i
|1.0 mg/L as daily ave. and mex.|

!

1.0 mg/L es daily ave. and max. |

0it and Grease

Total Copper
Total Tron



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
FACILITY SUMMARY

Page 2 of
Stock Isiand Power Plant
{Facility)

Description of permitted outfall{s):

The outfall point is located at the end of the discharge canal at the North end, or upstream
edge, of the mixing zone. Figure 1 {attached) shows the location of the outfall and provides a
graphical representation of the mixing zone.

As shown in Figure 1, the mixing zone is a circle 300 feet in diameter. Receiving waters at the
seaward (downstream) edge of the mixing zone are designated OFW and are subject to marine Class
ll standards.

List permit violations {from DMR data or other source} and plant upsets that occurred within that
year:

Self-manitoring effluent toxicity reports revealed acute toxicity, in violation of permit
requirements and Rule 62-302.500(1}{d), F.A.C., for the following dates:

1. August-September 1994
2. July 1985

These toxicity reports contained the results of flow-through toxicity assays required by Specific
Condition 5 of the State permit and condition [6] of the NPDES permit.

The reported average daily flow (ADF) during these tests ranged between 15.30 MGD during the
September 1994 tests and 33.67 to 35.41 MGD during the July 1995 tasts.

Describe previous impact bioassessments, WOBEL'S and previous or current enforcement actions:
I. PREVIOUS ENFORCEMENT ACTIONS:

On February 2, 1995, the Department proposed a Consent Order {OGC Case No. 94-3922-44-1Wj} to
resolve the above referenced permit violations. The proposed Consent Order required submittal of

a facility evaluation by a professional engineer and a schedule for corrective actions needed to
achieve compliance with permit requirements.

On March 27, 1995 an informal conference was held at the Department’s Marathon office to discuss
the draft Consent Order and possibie resolution to the toxicity violations. During the meeting
facility representatives declined to enter into a Caonsent Order with the Department

and instead proposed an alternative plan of corrective actions submitted by the facility’s

attorney on April 4, 1995, The proposed plan involved extending the quarterly fiow-through
toxicity studies beyond the period required by the permit in order to allow for a facility

evaluation during periods of lower cooling water discharge flows that would result from the
proposed operation of the steam piant in stand-by mode. It was also proposed to evaluate
alternative treatment options during this period in order to provide appropriate corrective

action in the event that the flow-through tests revealed acute toxicity during the stand-by
operation of the steam plant. This plan was approved by the Department. The aforamentioned
studies did not reveal acute toxicity violations during 1996. The maximum steam plant stand-by
flow was reported to be 7.8 MGD. On July 16, 1996 The facility's attorney submitted
correspondence to the Department stating that this would be the maximum flow anticipated since
the steam plant was in the process of inactivation. Therefore, except during emargencies, future
discharge flows would be generated by cooling water from the diesel generators.

On February 7, 1997 an application for a minor revision of the State permit was submitted to the
Department requesting reduction of the quarterly flow-through toxicity testing and the daily

outfall monitoring requirements to annual and weekly frequencies, respectively.

The Department’s South District office did not object to this request but recommended that any
permit modification should include a reduction of the 37.7 MGD permitted capacity to the maximum
standby flow of 7.8 MGD which was provided in the facility’s attorney’s latter of Juliy 16, 1996.

Continued. . .



Page 3 of
Stock Island Power Plant
{Facility)

Il. PREVIOUS WATER QUALITY STUDIES AND BIOASSESSMENTS:

Flow-through toxicity monitoring required by the permit as referenced in | above. Previous
Department static/acute toxicity tests conducted in November 1979 and May 30 1989 did not reveal

acute toxicity.

Discuss comparability of DMR results to past DER results and whether there are trends (improving,
declining} in the data set:

Additional information:

e £,

dm_ 150777



STATE OF FLORIDA .
DEPARTMENT OF ENVIRONMENTAL REGULATION > w: o PM

PHYSICAL/ICHEMICAL CHARACTERIZATION FIELD D}vaSHEET

| SUBMITTING AGENCY cooE;_é_g Ch STORET STATION NUMDEH: DATE (MAVYY: | TIME ¢; ot/ | RECEIVING BODY OF WATEH:

SUBMITTING AGENCY NAME: CF £ i[ﬁi’?[ﬁf_f” (:)/’6/97 B | ATLANTIC

PEMATS: P S Vet rh pos 5/ LOGATION: <y §- |slw‘:(7&2’@&“ i | FELD ONME: DEFERENCE SITL
; haldel ' 3.6 rd < . .

AMbiead” Boskpponnc, ISk SE . of OuTFOE CES— L ~6l67/

RIPARIAN ZONEANSTREAM FEATURES
Predominant Surrounding Land-Use (specity relative percent in each category).
Forest Field/Pasture Agricultural Residenlial Commercial Industrial Other

t |

Local Walershed Erosion {chack bex): None / Moderate

Heavy '

Some potential sources Obvious sources

Local Watershed NPS Pollulion (check box): No evidence

Polnt-Source Pollution (list location and describe): ¥ winAe- ‘
NYs Mmey wn Lk BosTs M«,"n\n_ aTra omxiilﬂ S iffan Wﬁab’r%(m‘”@’

Estimated Stream Width {range, m). 1 | Estimated Stream Depth (ranga, m): ; yes
: impounded
Channelized

Haavily Shaded

FHigh Water Mark (m above bad): 3
Canopy Cover % {check box):  Open: -

SEDIMENT/SUBSTRATE /
Sediment Odors: Normal: || Sewage:

Velocity {range, nvs}):

Moderately Shaded.:

" | Sediment Qils:

Sediment Deposits: Paper Fiber:| Sand.:

Substrate Types |% coveragei# limas samplad method Substrate Types
Rock or Shell Rubble | [#gg | [ Al Woody Debris {Snags)|[

Aqualic Vegetalion H|Leaf Packs/Roots
Sand |Undercut Banks
Olher: cmal 45| | T ) [P M ud/Muck
WATER QUALITY

Temp. (°C): D.O.(maM: | Secchi Depth ¢f): &

Top pH (SU):; I
Mid-depth Conduclivity (umhofem): & 5, 20¢
Bottom Other Parameters: ol ot .o ,5'(1

Stream Type (check box): Blackwaler: || Deep Aquiler Fed:|i ] Surficial Aquifer Fed: ﬁflluvial'
Water Odors (checkbox):  Normat:[

Water Sur{ace Qils {check box): Slick:

Clarily (chack box): Clear: Slightly turbid:
Color (chack box): Tannic: Green (algae):
Hions: - Abundance:
Wigther Cond“;?;f;,f Sw §-10 /‘g,,,ﬁ Periphylon
Fish
O A«f/f'(’hvf ‘g)_}_ vy zﬂ() Aquatic Macrophyles

./ Iron/suliur Bacleria
ANALY SIS DATE: ANALYST: S TURE: .

bl 77 Vi

v



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE: [ 06 2 STORET STATION NUMBER: JUATE/(MWOM):_ | NECEVING BODY OF WATER:
SUBMITTING AGENCY NAME: i‘é >ij A AT Tow s _f(:,/q“] /WZ ANTIC
REMARKS: RQ(T@AM'\E.L,S_)JL. 6 LOCATION: g;“‘gr_k; Islawnd STeoma /‘;{.;.,,.T FIELD IVNAME: .
Akt Gackgrod = of O s (o= 61677
== a CEOR epeice siTE
Habitat Parameter A _
--------- Excellent Good Fair Poor
R )
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
Alt ti ' shoreline. shoreline, but with | mostly of riprap and | ulmost entirely of
eranons 9-10 points occasional riprap. vertical seawalls. vertical seawalls.
6-8 points 3-5 points 0-2 points
At lenst four Two or three One community No communities

Community Types
Observed

communities ehserved
from the following
list: mangrove
swamp, marsh, oyster
bar, pross bed, reef,
saltern, natural
beach, or tidal creek.

communities observed
from those listed.
26G-37 points

observed {rom those
listed.

13-25 points

observed from those
listed.

0-12 poinis

38-50 points

»>0.76 m. 0.5-0.75m. 0.25- 0.5 m. <0.25 m.

4.5 points 3 points 2 poinis 0-1 point
Freshwater Only natural runofl.. | Mostly natural runoff,] Considerable Extensive manmade
Discharges/ 9-10 points but with a few, small | stormwater discharge | discharges, especially
Alterations stormwater sources. |from local roads, from canals draining

G-8 points

parking lots, ete.
3-5 points

large tracts of land.
0-2 points

Flow and
Wave ction

Light to moderate
wave action present
except under the
harshest weather
conditions. Flow
unrestricted by
manmade structures.
9-10 points

Heavy wave action
sometimes present
even during average
weuather conditions, or|
flow restricted by
manmade structures
so that velocities are
very high.

0-2 poiats
: Combination of sand, | Primarily sand, with |Mixture of sand and Anaerobic mud,
SedlmetType gravel, and shell. small areas of mud. | mud, or well-nerated |0-3 points

12-15 points

8-11 points

mud only.

4-7 points

TOTAL SCORE

COMMENTS:

ANALYSLS DATE:

ANALYST:

SKBNATURE:




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

| SUBMITTING AGENCY CODLE: 3 Tu5 " STORET STATION NUMBER: DATE (DvY): | TIME RECEIVING BODY OF WATER:

i 2 L o AL . i e

| UBMITTING AGENCY NamE: 22 £ AFAL 8 T Cr ;3/97 // /}‘E) ATLANTEC

REM*HK;: e,‘S"TTL‘.S'fF-"-—l LOCATION: = STTX & g’)f"f <STOAwan V1T | FIELD ONAME - TEST sITE 4

Off- Gredfrl nacavniz KSouta EasT Edpp | oe M /KNG Trw o= oo T
Nartunecd it e CES-2 -El677

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use {(specily relative percant in aach category):
Forest Figld/Pasture Agricultural Resideanlial Commercial

{ndusilrial Other

Lc-.al Walershed Erosion {check box): None "@Ed_ir@ , Heavy
Local Watershed NPS Pollution {chack box): No evidence { Some potential sources [&]°  Obvious sources [
Point-Source Pollution (iist locatlon and describe): OUT'{!:;“ j’lm STOCK LS. Frub Pt WLWM Spianme .

NS .M;:(w;lutpm N&?ﬁfl);:fz MMM&SX’WM/IAK% docks

Estimated Stream Depth (range,‘r;\ N o
Impounded
Channelized

Heavily Shaded:

Esiimaled Siream Widlh {range, m):\

High Water Marl (m above bed):
- C-nopy Cover % (check box). Open:
S MENT/SUBSTRATE

Velogily (range, mvs):

Moderalely Shaded:

. iment Odors: Normal: Sewage: [5:
1 liment Oils: Absenl:i

Other: [i7]

Moderale: Projuse:

{iment Deposits: ~ Studge:[& Sand: Shelt: [ Other:wm‘;‘*“

F“ hstrate Types | % coveragel Substrate Types % coveragel# times sampled method

{1 ick or Shell Rubble| [ | Woody Debris (Snags)

: -:r-jalic Vegetation Leaf Packs/Roots
'[ nd Undercut Banks
WATER QUALITY /
Secchi Depth (pn‘)/ »Ft - —_—
Top pH (SU):
Mid-depth Conductivily {(umho/cm): ) 2
Bollom i B Other Paramelers: —ptal-cdupis (. A B

Stream Type (check box): Blackwater: 21 Deep Aquiler Fed:

Water Odors (chack box): Norma!: Sewage:

Water Surface Oils (check box); Stick:ET] Sheen:f

Clarity (check box): Clear:[BY” Stightly turbid:[Z
Color {check box): Tannic: Clear: [T~ Other:fE___ |
Weather Condilions: ’ - Abundance:  Absent Rare Common
S s / S/ 5'34.')/(%#{ Periphyton e ]
¢ s _7/ Fish

,:_) "t Agualic Macroph).des

1 Ironvsuliur Bacleria &
ANALYSISDATE: ARAYST: ] J . SGRAURE o7 [

6106197 e At b
v = / (//




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

5T

5iTe L

SUBMITTING AGENCY CODE
SUBMITTING AGENCY NAME: ¢,

. e
L b,

STONET STATION NUMBER:

UATE MDY

Ao/ 97

AECEIVING BODY OF WATER:

ATEANT

REMARKS i g ;;&,'

LOCATION: 5_ B K 15'9‘1"\\"{ STPGhmn p/(:ﬁr

FIELD INAME:

1697

Community Types

Observed

communities observed

from the following
list: mangrove

swamp, marsh, oyster

bar, grass bed, reef,
galiern, natural
bench, or tidal ereek.

from those listed.
26-37 points

communities observed

observed {rom those
listed.

13-25 points

: = & M 52 A
Nt etlin SE Edye-0f MZ e 37%‘57* sre
Habitat Parameter .
Excellent kGood Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
Alt i shoreline. shoreline, but with mostly of riprap and almost entirely of
erations 9-10 points oceasional riprap. vertical seawalis. vertical senwalls,
6-B points 3-5 points 0-2 points
At least four Two or three One community No communities

observed from tho:.:
listed.
0-12 points

Flow andz
Wave Action

wave action present
except under the
harshest weather
conditions. Flow

38-50 points
Tidal Fluctuation [>0.75m. 0.5 - 0.75 m. 0.25 - 0.5 m. <0.26 m.

4-5 points 38 points 2 points 0-1 point
Freshwater Only natural runoff.. | Mostly natural runoff,} Considerable Extensive manmade
Disch arges[ 9.10 points but with a few, small |stormwater discharge discharpes, especially

P stormwater sources, | from locul roads, from canals draining
Alteratlons 6-8 points parking lots, ete, large tracts of lan.
3-5 points 0-2 points
Light to moderate Heavy wave action

sometimes preser:
even during avers:
weather condition .
flow restricted by

unrestricted by manmade structuras
manmade structures. g0 that velocities are
9-10 points very high.
0-2 points
: Combination of sand, | Primarily sand, with | Mixture of sand and Anaerobic mud.
Sedimnt Type gravel, and shell. small areas of mud. |mud, or well-aerated |0-3 poinis

12-15 points

8-11 points _——
Rl

mud only.

A7 points

TOTAL SCORE {7}

COMMENIS:

ANALYSIS DATE:

ANALYST:

SIGNATURE:




FDEP Biology Section — Acute Bioassay Bench Sheet
Sample Source: JJ{‘,M Lx.)€5+ e kSLAND DP Sample Collection: Date 6/4/(/7 Time A0.7Y

County:  on(O€ Test Beglnning: Date_(p}} [ﬁgl Time lgwgggg
. . Test Ending: Date_g s19/97  Time_|£
Contar strict: _Gup Rigs |necdine n [SD Organism Batch #: 2%  Diluent Batch #: N>
NPDE: - ‘mit#: FLOOOQOKA Organism Age: 12 douu™
LIMS Sample #: L -0~ . N .
e m LlMSJOb# 97 Jun-20-06 Test Organism!: Mendhoo eyl ot
sampie lo o e PID Kb instrument ’
Test Type; g Defmltwa Calibrations: pH Temperature °C  D.O. mgL Conductivitypmhosicm
I£TSTatic Renewal | Flow-hrough meter ¢ 7851 90H018262 90H018262 (9005749
T t =24 )
emperature range: coom 4 FEI I, oy J0e 70 53 @52 Fh @il Wikeldl
Test Number: | of . 490 @9-0 1615 @ 1002 @SS e ‘F
Remarks: D = dead, M = missing o4hr 20 @70 254 @254 8.3 @245 °¢c 108.8 @ ;03‘-02"'0"" 4
90 @90 / 54 o
B oto oD o103 ez
48hr 2.0@70 253 @242 S @2%6°C A7 @ (036 K
. O < - a
1.0 @9 ao?o@ggos@{.c
UNCQBRECTED
Number Live pH Temperature (°C) D.O. {mg} %}
S, Tconember#l obr | 24h |48h | Ohr |24h | 48h ] O br | 24h [48h Jone [24h [d8h |Ohr [24h [48h
CAy A DI S 15 |5 1%.0(8.0 180|610 255z64)e\ 159159 &7 532 |s4.6
&1 92 15 (5 [F 18.018.1 [6.0]35%(25.8(252|ke.C 1.0 c.c B2 54,0 154.4
1 05 |6 15 [F |50 8.t |80 |zslscleo]s59 lecB30B2555L
ctiDl o |5 (5 [* [solsdleelasgizs.s|agleo|e.o 6 3.1 K40 54.3
e A | OS5 5 |5 T e\ (6l 8.0l Al25.4z54].0 (5.8 [6¢.0 Y.\ 54055
o, Bl oL |5 15 [ 5 15\l [8elae\|z4z252)¢. 0]5.8 |59 51,1 [93.1154.6
e Gl D1 1S 15 £ 11180 [8.0Re1]25.11z54)k-C[5.9 |29 B\ 93, #55.¢
L D D€ S [5 1[5 I8\ (8¢t 1860 19¢.1]255|285]6.0|5.9 (5.9 .3-54,D155.0
Meosured/Loaded by: [ DA | £ [ND 12 Mb TS S TRn TS (&7 IND_lao | EJ [ND
Recorded by T A TN [ IS (55 v (IS s 1w /ITS |35 1+ S 13D
investigators' Signatures W 2 m::'af:ﬂ Sr?}:iybl-‘:?r?:n ters . o 11-9%
Well Waier | 20% Min Water | Sample elhod Measurad by
Field Total Residual Clatmgfl.):[ ' NUT tnERSUBRED
Lab Total Residual CI2 (mgi): £-0-0 2 £0.CZ [ORIDC Js
Alkalinity (mg/L as CaCQg) ; W}j A Moo K‘Y -
ZAardness (mgt as CaCOq} . —— " Heetin KT
STl ammonia (mgh.as Ny < O] .G | Onen e

Ammonia Ammonia Ammonia Control Sample

"de&lﬁ.‘ .. s A ~ . for el fr [t [ g PR TR 9\‘:—\ ppt Caliniti- ?"1- ppi




FDEP Biology Section — Acute Bioassay Bench Sheet
Sample Source: w% West Stoee [scanp pp Sample Collection: Date_{¢|1(2}4 7} Time_ 1014
V7S

County: (. vyt Test Beginning: Date_{2 Time_I500

Contact/District: _Chuss, R10 S Jh\a.o:\'hoﬁ’SoD Organees oo, el LIz Jifli 500

NPDES Permit #: FLO0OACRY Organism Age:

LIMS Sample #:  /F/337 LIMS Job #: l LU - e
Test Organism : Mg 1Oy S Sy ¢
sample lag: .I.."Jﬂz).’fl.ﬂ_ o instrument ¥ = '

Test Type; Ftreening | Definitive Calibrations: pH  Temperature °C D.O. mp.  Conductivity umhosfem
T 1 tatig T Static Renewal | FI?DW thfoélgh meter# 7851 90H018262 90H0 18262 G9005749
emperaliure range: rocm, L O . et fpez " o . ; o . -
: lncubatnr Figoq o llero 33 elds5s 53 e24iC 1t p@ied .
Test Number: 2 of 3. Guefil . s el @dS Sag‘i"f
Remarks: D = dead, M = missing 24hr Z0 @70 2540 264 8.3 @295C 008 @ 103, Afuz.lL. 141y
90 @90 008 @ 1003 @Z‘_ 99#.
AN '+
a8hr 20 @70 283 @252 23 @4 °C oy @ gas &
oo 0@ @2t 3 °
Fratiis) .: 27

o&&@’
ond. (mmhos/crt),
Number Live pH Temparature {°C) D.0. {mg/L} c:“‘——(—wfond_( Limfos/cm)

Conc. Chamber#| Ohr 24h (480 | Ohr [24h |48h ] O hr | 240 |48h |Ohr [24h |4Bh Dhr |24h |48 h
Cry A EN 5[5 13 Is.c (8.1 ooz 2l ol 6.l e |53.3]52.9|%.2
Crl 6l e2 15 [s [ 5 lsolsd|aclhsnlzas82e2le \ (6.t .1 |93 O|R28 1534
(xy Cl E3 |5 [5 |5 g0 [sc|525.0[25.20.\ [6.0 [£. 03 0531 541
Cyi D] el |5 [5 | £ [gC (8160952662491 Tle.0 129103 1155.3 [54.4
WOk A E2) S |3 latlec]|7995%l752 278 p.V 152 1¢.C |54 0I53.854.3
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Benthic macroinvertebrate taxa list for Stock Island Power Plant, collected
via Ponar grab samples in the Atlantic Ocean, on 16 June, 1997. Densities,

in number/m2, represent the mean of three replicates.
Reference Site Test Site 1

Anthozoa

Actiniaria -
Platyhelminthes 14
Dugesia sp. -
Nemertea -
Tubulanus sp. -
Polychaeta -
Aphelochaeta sp. -
Brania sp. 14
Brania pusilla -
Capitella sp. -
Caulleriella sp. 14
Chone sp. 42
Cirriformia sp. -
Dentatisyllis sp. 14
Dorvillea sp. -
Eunice sp. 42
Eunice rubra 42
Eunice tenuis -
Eunice vittata -
Exogone sp. 83
Fabricinuda sp. -
Fabricinuda trilobata Y]

B, R, RERS, BEABSERBR, B

Genetyllis sp. 14
Glycinde sp. - 14
Haplosyllis sp. 1167 14
Jasmineira sp. 8 -
Laeonereis culveri - 42
Lumbrineris sp. 56 28
Marphysa sp. 69 -
Mediomastus californiensis - 14
Mooreonuphis sp. - 14
Nematonereis sp. - 42
Odontosyllis sp. 28 -
Platynereis sp. - 42
Platynereis dumerilii 153 -
Prionospio sp. 14 28
- Prionospio heterobranchia 28 -
Pseudeurythoe sp. - 58]
Pseudopolydora sp. - 42
Pseudovermilia occidentalis 28 -
Schistomeringos sp. - 14
Streblosoma verrilli 28 -



Syllis sp.

Tharyx sp.
Websterinereis tridentata
Capitellidae

Eunicidae
Lumbrineridae
Maldanidae

Nereidae

Opheliidae

Orbiniidae

Paraonidae

Polynoidae

Sabellidae

Spionidae

Syllidae

Terebellidae
Oligochaeta
Tubificidae
Gastropoda
Acteocina canaliculata
Balcis sp.

Caecum sp.

- Caecum nitidum
Caecum pulchellum
Calliostoma sp.
Cerithiopsis sp.
Crepidula fornicata
Marginella sp.
QOdostomia sp.

Oliva sp.

Turbonilla sp.

Dotoidae
Polyplacophora
Acanthochitona pygmaea
Chaetopleura sp.
Pelecypoda

Anadara sp.

Arca zebra
Cerastoderma sp.
Chione sp.

Diplodonta punctata
Mactra fragilis
Mercenaria campechiensis
Musculus lateralis
Parastarte triquetra
Parvilucina multilineata
Tellina similis

Tellina sp.

Tellinidae
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Scaphopoda
Dentalium
Pycnogonida
Achelia scabra
Cumacea

Cyclaspis sp.
Cyclaspis varians
Cyclaspis unicornis
Tanaidacea
Hargeria rapax
Isopoda
Amakusanthura
Cirolana parva
Cyathura sp.
Cyathura polita
Dynamenella sp.
Edotea montosa
Erichsonella filiformis
Mesanthura bivittata
Rocinela signata
Stenetrium stebbingi
Uromunna sp.
Anthuridae
Janiridae
Sphaeromatidae
Amphipoda
Aeginella sp.
Ampithoe longimana
Chevalia aviculae
Cymadusa filosa
Elasmopus sp.
Ericthonius sp.
Grandidierella bonnieroides
Hoplopheonoides obesa
Lembos retangulatus
Lembos sp.

Lembos unicornis
Leucothoe spinicarpa
Melita sp.
Amphilochidae
Aoridae

Caprellidae
Gammaridae
Isacidae

Melitidae
Oedicerotidae
Decapoda
Crangonidae
Penaeidae

14
14
4

111

361
14
14

167
14
14
14

11
14

1563
14

375

1139
14
181
14

B 8.8, 88,
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Sipuncula
Sipuncula
Echinodermata
Ophiomyxa sp.
Amphiuridae
Ophiuroidea

14

14
153



Phytoplankton taxa list and densities (#/mL) for Stock Island Power Plant, collected
via subsurface grabs in the Atlantic Ocean, on 16 June, 1997,

Reference Test Test Test Test
Site Site 1 Site 2 Site 3 Site 4
Cyanophyceae
Dactylococcopsis sp. - - - 4 -
Oscillatoria sp. - - 4 - -
Bacillariophyceae
Bacteriasirum sp. 8 - 4 - -
Chaetoceros sp. 223 259 370 218 179
Cocconets sp. - 4 - - -
Cyclotella sp. 21 12 - 49 -
Cymbella sp. - - 12 - -
Guinardia sp. 4 - 12 4 -
Navicula sp. - - 8 12 -
Nitzschia sp. 164 127 119 )
Nitzschia closterium 2% 16 36 2 20
Rhizosolenia sp. 202 214 253 144 57
Skeletonema sp. 223 140 322 251 54
Thalassiothrix sp. 25 49 - - -
Pennales 4 4 8 4 -
Chlorophyceae
Undetermined - 4 4 4 3
Chlorophyceae
Dinophyceae 2 8 16 - 10
Peridinium sp. 4 4 - 16 -
Prorocentrum sp. 4 - - - -
Cryptophycea
Chroomonas sp. 84 45 169 41 88
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