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Department of Environmental Protection
Results of Inspections

Discharger: TECO - Big Bend Power Station
County: Hillsborough
NPDES Number: FL0000817

State Permit Expiration Date: 8/25/2002
Toxics Sampling Inspection (XSI)
Date Sampled: 3 November, 1997

Results: Copper (1.0 pg/l) and iron (130 pg/L) were detected in the
effluent at concentrations that were less than the minimum quantitation limit, but
greater than or equal to the minimum detection limit.

Compliance -Biomonitoring Tnspection (CBI)
Date Sampled: 3 November, 1997

Results: The effluent sample was not acutely toxic to the fish, Menidia
beryllina, or to the invertebrate, Americamysis bahia, during the 48-houn
bioassay,

Tmpact Bloassessment fnspection (IBD)
Date Sampled: 3 November, 1997

Results: Benthic macroinvertebrates were not sampled for this study
due to the extreme hardness of substrate. Phytoplankton communities were
similar at all three study sites and were typical of marine systems. High levels of
some nutrients at the control and test sites may have contributed to the high levelg|
of chlorophyll ¢ measured at the study sites. Chlorophyll ¢ ranged from 26 pg/L at
test site 2 to 28 pg/L at the control site.

Water Quality Inspection (WQI)
Date Sampled: 3 November, 1997

Results: Ortho-phosphate and total phosphorus levels at all three study
sites were greater than 85-90% of other Florida estuaries and were approximately
the same as those levels found in the discharge. All other nutrient levels were low
or undetected. Algal growth potential values at all three sites were well below the
10.0 mg dry wt/Li “problem threshold” (EPA 1974) for marine waters.
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Introduction

The TECO - Big Bend Power
Station, is located in Hillsharough
County, Florida (see maps in Ap-
pendix). Wastewater from this fa-
cility is discharged to an unnamed
ditch that flows into Tampa Bay.
The wastewater consists of once-
through cooling water and intake
screen wash-water which undergo
no treatment. All other waste
streams go to a percolation/evapo-
ration pond and then to spray irri-
gation. Mean flow during this sur-
vey was 1,307 MGI,

State Permit limits for the
TECO Power Plant are listed in
Table 1. A new combined NPDES
permit issued on August 25, 1997,
calls for planning to address poten-
tial manatee impacts, benthic sam-
pling, evaluation of a thermal gra-
dient between Apollo Bay and Hills-
borough Bay, mapping of seagrass-
es, and a plankton survey. Accord-
ing to monthly operating reports,
the plant has had several dissoived
oxygen violations in 1996 and 1997
{gee Facility Summary in Appen-
dix).

Benthic macroinvertebrate
communities were not sampled in
this study due to extreme hardness
of the substrate. Without this in-
formation, a complete Fifth Year In-
spection of the facility’s impact on
the receiving waters could not be
made,

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of algal community
health was made between a control
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gite (located in Tampa Bay north of
the TECO outfall) and two test sites
{bracketing the discharge), Phy-
toplankton were sampled at hoth
control and test sites via subsurface
grabs. Chlorophyll ¢ was also de-
termined for phytoplankton com-
munities. Selenastrum capricornu-
tum was used as the test organism
for the algal growth potential tests,

Acute toxicity bicassays, using
the invertebrates, Ceriodaphnia
dubia and, the fish, Cyprinella leed-
si, as test organisms, were per-
formed on an effluent sample.

Sediment from control and test
gites was analyzed for grain size
and percent organic matter. All
field and laboratory biological
methods were carried out following
Biology Section Standard Operat-
ing Procedures (SOP’s). The latest
version of the SOP’s can be viewed
on our weh site at: ‘www.dep.
state.fl.us/labs/sops.htm’.

The effluent was analyzed for
nutrients, metals, and for organic
constituents (base neutral and acid
extractables, and pesticide extract-
ables). Methods used for all chem-
ical analyses are on file at the DEP
Central Chemistry Laboratory in
Tallahassee.

Explanation of Measurements
of Community Health

Several different measure-
ments of algal community health
have been employed to determine
the effects of a discharge. These are
briefly discussed here.

Taxa richness: Stress tends to
reduce the number of different
types of organisms present in a sys-
tem, although meoderate 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-
gure of biological integrity. Low di-
versity scores are undesirable.
They represent conditions where
only a few crganisms are abundant,
to the exclusion of other taxa,

Community structure: Sub-
stantial shifts in proportions of
major groups of organisms, com-
pared to controf conditions, may
indicate degradation.

Algal biomass: High algal bio-
mass (algal density or chlorophyll
a} implies nutrient stress. A de-
creased diatom to blue-green algae
ratio {(calculated by dividing the
number of individuals in the Bacil-
lariophyta by the number of indi-
viduals in the Bacillariophyta +
Cyanophyta) is often indicative of
nutrient enriched conditions in
flowing streams.

For graphical purpaeses, the per-
cent differences between the control
and test sites invelving the num-
ber of taxa and the diversity index
are measured as the control site
minus test site divided by the con-
trol site. The percent differences
between sites invelving algal den-
sity, chlorophyll ¢, and algal growth
potential are measured as the test
site minus control site divided hy
the control site.

The following personnel were
involved in this investigation: An-
drea Grainger (DEP Southwest Dis-
trict) and Ken Espy, Marshall Fair-
cloth, Russel Frydenborg, Joy Jack-
son, Scott Lashbrook, Elizabeth
Miller, Urania Quintana, Johnny
Richardson, Lisa Tamburello, Steve
Wolfe, David Whiting, and Vicki
Whiting (DEP Central Biology Lab-
oratory in Tallahassee}. The report
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was reviewed by the Point Source
Studies Review Committee, consist-
ing of Wayne Magley, Jan Man-
drup-Poulsen, and Michael Tanski,
as well as District representatives.

Results and Discussion

While the pH and salinity of all
three sites were gimilar, diszolved
oxygen and temperature were dif-
ferent at test sife 1 from either of
the two other sites, The lower dis-
solved oxygen (8.3 mg/L} and high-
er temperature (32.7 "C) at test site
1 corresponded to the measure-
ments of the effluent. This site was
located closest to the point of dis-
charge. Dissolved oxygen at both
the contrel site and test site 2 was

"11.0 mg/L.. Temperatures at these
sites were cooler than at test site 1
(25.3°C and 27.2 °C at contrel and
test site 2, respectively), Dissolved
oxygen, pH, and temperature of the
discharge complied with permit
limits,

Copper (1.0 pg/L} and iron (130
Lg/L} were detected in the effluent
at concentrations that were less
than the minimum quantitation
limit, but greater than or equal to
the minimum detection limit. Both
levels complied with Class III wa-
ter quality standards for marine
waters., Aluminum was estimated
at 240 pg/L because the analytical
precision was outside the control
limits,

The effluent sample was not
acutely toxic to the fish, Menidia be-
ryiling, or to the invertebrate,
Americamysis bahia, during the 48-
hour bivassay (see Appendix).

Nutrient levels are shown in
Table 1. Ortho-phosphate and to-
tal phosphorus levels at all three
study sites were greater than 85-

90% of other Florida estuaries and
were approximately the same as
those levels found in the discharge.
All other nutrient levels were low
or undetected. Algal growth poten-
tial values at all three sites were
well below the 10.0 mg dry wt/L
“problem threshold” (EPA 1974) for
marine waters.

Phytoplankton communities
were similar at all three study sites.
Although taxa richness was slight-
ly higher at the control site than at
either test site, the entire study
area was characterized by low taxa
richness, low diversity, and high
percent dominance of the diatom,
Skeletonema sp. This community
structure is typical for a marine
system. The high numbers of Skel-
etonema sp. probably account for
the high chlorophyll ¢ values en-
countered throughout the system.
Chlorophyll a ranged from 26 yg/L
at test site 2 to 28 ug/L at the con-
trol site. These values are higher
than 95% of other Florida estuaries,

Conclusions

Lower dissolved oxygen and
higher temperature at test site 2
corresponded with measurements
taken at the puint of discharge.
Test site 2 was located closest to the
point of discharge.

Copper and iron were detected
in the effluent at concentrations
that were less than the minimum
quantitation limit, but greater than
or equal to the minimum detection
limit. Both levels complied with
Class III water quality standards
for marine waters.

The effluent sample was not
acutely toxic to the fish, Menidia be-
ryllina, or to the invertebrate,

Americamysis bahia, during the 48-
hour bioassay (see Appendix).

Ortho-phosphate and total
phosphorus levels at all three study
sites were greater than 85-80% of
other Florida estuaries and were
approximately the same as those
levels found in the discharge. All
other nutrient levels were low or
undetected. Algal growth potential
values at all three sites were well
below the 10.0 mg dry wt/L “prob-
lem threshold” for marine waters.

Phytoplankton communities
were similar at all three study sites
and were typical of marine systems.
A high percent dominance of Skele-
tonema sp. at all three sites proba-
bly accounted for the high chloro-
phyll @ values. Chlorophyll @
ranged from 26 pg/L at test site 2
to 28 ug/L at the control site.
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Table 1. Effluent permit limits and summary of chemistry data.

TECO - Big Bend Power Station | Effluent Effluent Controt | TestSite | TestSite
Limits Sample Site 1 2
Organic Constituents {ug/L)
Qil & Grease { - [ 50K | . | - ] _
Metals (ug/L)
Aluminum 1500* 240 J - - -
Arsenic 50%* 30 U - - -
Cadium 9, 3% 0.2 U - - -
Chromium ik 10 U - - -
Copper 2.9%% 1.0 1 - - -
Iron 300+ 130 1 - - -
Lead 5. Gk 1 U - - -
Mercury (0.025%* 0.10 U - - -
Nickel 8. 3%% 40 U - . -
Selenium FHx 40 U - - -
Silver 0,05%* 0.5 U - - -
Zinc BE** 100 U - - -
Nutrients (mg/L) D
Ortho-phosphate - 0.24 0,22 0.23 A .21
Total phosphorus - .3 0.33 0.3 0.33
Ammonia - 0.23 0.01 U (L.021 A 0.01 U
Nitrate+Nitrite - 0.026 1 0.021 1 4,02 U 0.02 U
TEKN - 0.57 (.58 0.62 0.71
General Phys-Chem Parameters '
HabitatAssessment - - - - -
D.0. (mg/L) 5.0 daily 7.0 11.0 8.3 11.1
avg*®
pH (SU} 6.5-8.5% 7.9 8.2 7.9 8.2
Salinity (ppt) - - 21 2() 21
T em perature (°C) 109°F daily 34.2 25.3 32.7 27.2
max* )
Flow (MGD) Report* - - - -
AGP (mgdry wt/L) - 5.9 3.4 4.6 2.3
Toxicity :
Bioassay Fish - No mortality - - -
Bioassay Invertebrate - No mortality - - -

* Permitlimit

** Class IITW ater Quality Standards

A - Valuereported is the mean of two or more determinations

I-Valuereported is less than theminimum quantitation limit, and greater than or equal to the
minimum detection limit

J - Estimated value

K - Actual valueis known to be less than value given

U - Material analyzed for butnotdetected; value reported is the minimum detection limit



Table 2. Major characteristics of algae community structure of control and test

sites.
TECO - Big Bend Power Station | Control Site | TestSitel | TestSite2
Phytoplankion Algae
Number of Taxa 10 8 5
Shannon-W eaver Diversity 0.7 0.9 0.6
Chiorophyll a (pg/L) 28 27 26
Algal Density (#/mL) 12,228 8,044 11,806
% Blue-green 0.6 2.9 L3
% Cryptophytes 0.6 0 ]
% Diatoms 97 96 95
% Dinoflagellates 1.9 0 3.3
% Green 4] 0.7 0
AGP (mg dry wit'L) 3.4 4.6 2.3
- 1 E PhytoplanktonTaxa Richness _’__1 00
E % Shannon-Weaver Diversity index — 00
E g‘ @ Algal Density {#/mL} L 80
=-.... Chlgrephyll & {pgil) s
5 g DII] Algal Growth Potenllal (mg dry wiiL} __ 70 @
c Eg . o
% 2 60 E,
2 - —50 £
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- my
w3 — 40 R
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Figure 1. Effect of discharge on the phytoplankion community.




Typical 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% | 50% J60% | 70% | 80% | 90% | 95% |
STREAMS

(1617 stations)

Phytoplankton

Chlorophyll « 022 0.52] 094 160 3.02{ 4.63] 6721 987 14.68| 27.35] 4870
Periphyton

Chlorophyll ¢ 031 043 077 104 2.16] 294] 6.451 10.51] 17.00] 39.51} 60.85
H-D Diversity 084 22| 248 274] 2.88] 3.09] 3.25| 340| 3.52| 3.76] 3.90
Qualitative Taxa

Richness 9.00| 12.00] 17.00( 20.00] 22.00] 2450| 26.00] 28.00] 31.00] 37.00} 53.00
H-D Taxa

Richness 600 6.50] 9.00] 11,50 13.00| 15.00] 17.00] 21.50] 26.00] 29.00] 32.00
TKN 030 0.39] 056] 0731 087 100] 1.1l 1.261  1.49] 1.93] 280
Ammonia 0021 o002l o004] 0051 006 008] 0.11] 0141 0.20] 034] 0.60
NO2-NO3 0011 o001] 003 0.05) 007 010 014] 0.20] 032] 0.64] 1.05

Total Phosphorus 0021 0.03] 0.05F 006} 0.10] 0.13] .18] 0.25] 039] 074 1.51

Ortho Phosphate 0.01 0.01] 0.03F 0.04}] 0.05] 0.08] 011 0.17 0.27] 0.59 1.37

Turbidity 0.60 (.90 1.20 1.45 2.10 2.80 3.60 4.50 6.65] 10.45] 16.30
LAKES

(477 stations)

Phytoplankton

Chlorophyll a (1.0 1.71 2.88 428 1006} 13.40| 20.00] 30.10] 47.20] 65.441113.90

Dredge Diversity 0.71 0.97 1.43 1.74 1.98F 212 223 259 2.85] 3.15] 3.17

Dredge Taxa

Richness 3.000 s5.00] 6.50] 7.00] 9.00| 10.00] 11.00] 13.00] 15.001 17.00] 21.00
TKN 036] 0491 0.67] 083 1.08 1.26 1.40 1.51 1.68( 2111 3.46
NH3+NH4 0.01 0021 002] 003] 004] 006] 0.08] 0.12] 0.15] 021] 0.28
NO2-NO3 0.00] 000 001] 0.0% 0.01 0.02] 0041 005] 0.1¢] 0.14] 0.23

Total Phosphorus .01 0.02] 002] 003] 005 007] 009] 011 0.14f 0.23] 042

QOrtho-Phosphate 0.00] o001 o1l 0.02] 003] 004] 0.05] 0.06] 0.08)] 021) 032

Turbidity 1,00 1.25 1.55 2.05 2.75 4.50 6.45 9.60] 14.101 26.00] 40.00
ESTUARIES '

(690 stations)

Phytoplankton

Chlorophyil a 2.14 3.28 4,49 5.13 £.00 6.93 7.94 9601 1240 17.60} 22.20

Dredge Diversity 1.34 1.53 1,91 228F 2.56) 290] 3.15] 359] 401 453] 498

Dredge Taxa

Richness 400 600] 9.00] 11.00] 15.00f 18.50] 25.00] 35.00( 41.00| 62.00] 90.00
TKN 026 034{ 0.42] 050] 059] 0.69] 076] 0.82] 095 1.30]  1.49
NH3+NH4 0.01 0021 003] 004] 005] 006 008] 009 0131 022] 028
NO2-NQ3 0.001 000 001] 001 0.01] 0.02] 0.03] 0.05( 0.08]{ ©17] 023

Total Phosphorus 0.01 0.02] 0061 007] 0.10] 0.11 014 0171 0.231 043)] 059

Ortho-Phosphate .01 0.02] 0031 0.04] 0.04] 0051 0.07] 0.09] 0.12] 0.21 .44

Turbidity 350 400 4501 5051 540] 560 630] 680 8.00[ 11.40] 11.75

Units:
Phytoplankton Chlorophyll a (ug/L), Periphyton Chlorophyll a (mg/m2), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (s-1069)

[ SUBMITTING AGENCY CODE; STORET STATION NUMBER: DATE (M/D/Y): TIME AECEIVING BODY OF WATER:

SUBMITTING AGENCY NAME: l{/gh? 1S40 T e S BQ.:‘{

REMARKS: | OCR.EM COUNTY: LOGATION: \ FIELD IDMNAME:
A TECOo huds | Teco- BRI Bend Wt

RIPARIAN ZONEANSTREAM FEATURES

Predominant Land-Use in Watershed (specify relative percent in each category):

Forest/Natural | Silviculture |Field/Pasture | Agricultural | Residential Commercial /Irldua{fim"bther(Specify)

| |1 111 | | T 1| |

Local Watershed Erosion (checkbox):  None [ | Siight/g/ Moderate || Heavy [ |

Local Watershed NPS Pollution (check bax): No evidenc%/SIight [:| Moderate potential [:| Obvious sources E]

Width of riparian vegetation (m) | List & map inant Typlcal Width {m)/Depth (m) /Veloclty (m/sec) Transect
on least buffered side: vegetation on back N

Artificially Channelized DEG;‘(E/ O 0] [ mislt A m/s AL s
i, severe some recovery monily recovered ! | : -
1
! ¥

Artificially Impounded more alauaus i

ngh Wate%m presonl wate! ij!; (!Jresonl depth lnlnj - rjm Bbave bed} l | m deep

Canefy Cover %: Open :[ ] Lightly Shaded (11-45%):[_] Moderately Shaded (46-80%): [] Heavily Shaded: ["]

SEDIMENT/SUBSTRATE

Sediment Odors: Normal:[ ] Sewage: [ ] Petroleum:[_] Chemical:[ ] Anaerobiﬁ;g—ein@ﬂ

Sediment Oils: Absent:] | Slignt: [ ] Moderate: [] Profuse; [3—"

Sediment Deposition: Studge: [ ] Sand smothering: gith modeBleg it smothering: Sk modetale Other:

Substrate Types - |% coverage i# times samplgd,/ﬂﬁhod Substrate Types |% coverage [# times sampied| method
Woody Debris (Snags) | —]pand ! |

Leaf Packs or Mats | Mud/Muck/Silt

Aquatic Vegetation—"] T | [ J[other: 1]

Rock or ShetrRubble || | | | || |[Other: [ | |
Undercut banks/Roots || i FL |praw aerlal view sketch of habitats found In 100 m section

Secchi {m):

WATER QUALITY| Depth (m): [Temp. (<C): | pH (SU): | D.O. (maM:| o saiinity (opl) )

Top [ X jf28-78 [ 812 1[9-406 [i_21 I /
Mid-depth |_I'5 | 24-3l | &-0 1[3:34 I 21 ! H| |
Botom | 2 (2481 ][8.9 1[7.52 ][ 2I I 1

. . ist-2nd ordet  6th - 6th ord . . : :
System Type : Stream D( 3rd - 4th order  7ih erder or q%aler ) Lake.[:] Wettand.|:| Estuary: D_Qmer' D-—-—-—————-

Water Odors (check box): ~ Normal:[ | Sewage:| ] PetroieuW Other:[]

Water Surface Qils {check box): None;D Sheen: Globs:|:| SIick:D

Clarity (check box}: /Ql_emightly turbid: [ ] Turbid: [] Opaque:{ |

Color (checkbM Tannic:[ | Green (algae): ] Ciear:{_| ¢ Other:[_]

Weather Conditions/Notes: Apundance: Absent Rare Common Abundant
At TeECo - Nd}_ oJ imtak e Periphyton 0 o-—8
. Fish — O Ol

{1
n-Stht  pasaimelas ady gaicwopyes 0 O O O
Iron/sulfur Bacteria . [ ] []

Li
Smpg—rwcx,mﬁ-ﬁﬂ C_ ot oAV an A~ n/3/

v \J




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET w0

[ SUBMITTING AGENCY CODE; STORET STATION HUMBER: DATE (MADAY: TIME RECEIVING BODY OF WATER:
[suuumwc.«cencvume: []/3&7 1250 TMPA« BOJ—'

REMARKS: UJM COUNTY: LOCATION: . FIELD {IMNAME: =

ey cheppy  (Hill T€CoO~ Big Rewd Tesf StfFe )
RIPARIAN ZONE/ANSTREAM FEATURES

Predominant Land-Use in Watershed (specify telative parcent in each category): .
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Phytoplankton taxa list and densities (#/mL) for Tampa Electric Big Bend
Power Station, collected via subsurface grabs in Tampa Bay, on 3 November,
1997.

Control Site Test Site 1 Test Site 2

Bacillariophyceae

Skeletonema sp. 11172 7002 10725
Cyclotella sp. 75 116 -
Chaetoceros sp. 75 289 386
Rhizosolenia sp. 75 58 154
Thalassiothrix sp. 151 - -
Nitzschia sp. (5 174 -
Cylindrotheca sp. 226 116 —
Chlorophyceae

Undetermined chlorophyceae - 58 —
Cryptophyceae

Chroomonas sp. 7 - -
Cyanophyceae

Oscillatoria sp. 5 231 154
Dinophyceae

Peridinium sp. 226 - 386



FFDEP Biology Section — Acute Bioassay Bench Sheet
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FDEP Biology Section — Acute Bioassay Bench Sheet
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Phytoplankton taxa list and densities (#/mL) for Tampa Electric Big Bend
Power Station, collected via subsurface grabs in Tampa Bay, on 3 November,
1997.

Control Site Test Site 1 Test Site 2

Bacillariophyceae

Skeletonema sp. 11172 7002 10725
Cyclotella sp. 75 116 -
Chaetoceros sp. 75 289 386
Rhizosolenia sp. 75 58 154
Thalassiothrix sp. 151 - -
Nitzschia sp. (5 174 -
Cylindrotheca sp. 226 116 —
Chlorophyceae

Undetermined chlorophyceae - 58 —
Cryptophyceae

Chroomonas sp. 7 - -
Cyanophyceae

Oscillatoria sp. 5 231 154
Dinophyceae

Peridinium sp. 226 - 386
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