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Dcpartment of Environmental Protection
Results of Fifth Year Ingpections

Discharger: Clearwater East WWTF
County: Pinellas
NPDES Number: FLO021865
State Permit Expiration Date: 30 Scptember, 1998
Toxics Sampling Inspection (XSI)
Date Sampled: 4 November 1997
Results: The herbicide atrazine was detected in the effiuent at non-problem levels.

Effluent metals complied with the Class 11 marine water quality standards. Total residual chlorine
(0.08 mg/L) exceeded Class I water quality standards (Rule 62-302.530 (19) FAC).

Compliance Biomonitoring Inspection (CBY)
Date Sampled: 4 November 1997

Results: The effluent was not acutely toxic to the invertebrate, Cerodaphnia dubia,
or to the fish, Cyprinella leeds:.

Impact Bioassessment Inspection (IBI)
Date Sampled: 4 November 1997

Results: Measures of invertebrate heaith at the test sites were similar to, or better
than, the control site, suggesting the discharger was having no adverse effect on the receiving
waters. Although Shannon-Weaver diversity was depressed at all three stations, a small number of
pollution sensitive taxa were also present. The facility did not appear to be adversely affecting
phytoplankton community health.

Water Quality Inspection (WQI)
Date Sampled: 4 November 1997

Results: Nutrients at all three study sites were higher than those found in
approximately 85% of Florida’s estuaries. Nutrient levels at the test sites were generally lower than
those detected at the control site, suggesting that the effluent was not exacerbating the already
enriched nutrient regime of Tampa Bay. Algal Growth Potential at the control site exceeded the 10
mg dry wi/L “problem threshold” for marine waters.

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 Clearwater East Advanced
Wastewater Treatment Facility is
located in Pinellas County, Florida
(see map in Appendix). Discharge
from this facility also includes flow
from the Clearwater Northeast
Wastewater Treatment Facility.
The design flow for the combined
facilities is 18.5 MGD. Treatment
at the Clearwater East facility con-
sists of mechanical bar screening
and grit removal, followed by a
Bardenpho advanced wastewater
{reatment process. The Bardenpho
process consists of primary anoxic
treatment, aeration, secondary an-
oxic treatment, re-aeration, and
clarification. The treated effluent
ig filtered (through a sand filter)
and chlorinated for disinfection,
The effluent from the Clearwater
Northeast WWTF is discharged
through a pipeline to the Clearwa-
ter East WWTF where the chlori-
nated effluents are combined,
dechlorinated, and post-aerated
prior to discharge into the Class II
waters of Old Tampa Bay.

The state permit limits for the
Clearwater East WWTF are listed
in Table 1. Between May 1, 1997,
and August 1, 1997, the WWTF
failed to report elevated effluent
Carbonaceous Biochemical Oxygen
Demand on 25 separate occasions.

Methods

The focus of this investigation
was to determine the discharger's
effects on the receiving waters. A
comparison of biolegical communi-
ty health was made between a con-
trol site (located approximately
1,000 meters east of the discharge)

and two test sites (bracketing the
discharge within Old Tampa Bay)
(see map in Appendix). A habitat
assessment was performed in situ
to establish comparability between
sites. Supplemental physical/chem-
ical data were also collected on the
effluent and study sites.

The effluent was analyzed for
metals and organic constituents
(base, neutral, acid extractables
and pesticide extractables). Addi-
tionally, nutrient analyses were
performed on effluent, control, and
test sites. Methods used for all
chemical analyses are on file at the
DEP Central Chemistry Laborato-
ry in Tallahassee.

Acute screening toxicity bioas-
says, using the water flea, Ceri-
odaphnia dubia, and the fish, Cyp-
rinella leedsi, as test organisms,
were performed on an effluent sam-
ple. Algal Growth Potential (AGP)
tests were performed using Selena-
strum copricornutum as the test
organism for the freshwater efflu-
ent, and Dunaliella tertiolecta for
the marine receiving water sites.
Phytoplankton was sampled at both
control and test sites via subsurface
grabs. Chlorophyll @ was also de-
termined for phytoplankton com-
munities.

Benthic macroinvertebrate
communities were evaluated at con-
trol and test sites. Invertebrates
were collected using three replicate
petite Ponar grabs. Sediment sam-
ples from the study sites were also
collected for organic analyses. All
biological field and lah procedures
were carried out following Biology
Section Standard Operating Proce-
dures (SOP’s). The latest version
of the SOP’s can be viewed on our
web site at: www.dep.state.fl.us/
labs/biclogy/sops.htm

Explanation of Measurements
of Community Health

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

Habitat Assessment: Six at-
tributes known to have potential
effects on the estuarine biota were
evaluated and scored. Based on the
sum of these individual scores,
overall habitat quality is assigned
to one of four categories: Excellent
(81-100 points); Good (39-80
points), Fair (25-38 points); or Poor
(0-24 points),

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 di-
versity scores are undesirable. They
represent conditions where only a
few organisms are abundant, to the
exclusion of other taxa,

Numbers of pollution sensitive
taxa: Some organisms become rare
or absent as the intensity or dura-
tion of disturbance increases. Spe-
cies sensitivity data from other
sources, such Chang et al. (1992),
Farrell {1992), Hudson ef al. {1990),
Lenat (1993), and Whitmore (1989),
are used as appropriate,

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



systems, an increase in the % tubi-
ficid oligochaetes, a decrease in the
% pelecypods, and a decrease in the
number of polychacte taxa are all
considered indicators of distur-
bance (Engel ef o, 1994),

For graphical purposes, the per-
cent differences between the control
and test sites involving the num-
ber of taxa, the diversity, number
of polychaete taxa and percent pele-
cypoda are measured as the control
site minus test site divided by the
control site. The percent differenc-
es between sites involving algal
density, chlorophyli ¢, algal growth
potential, and percent tubificidae
are measured ag the test site mi-
nus control site divided by the con-
trol site.

The following personnel were
involved in this investigation:
James Fing, Charles Kovach, Joe
Squitieri, Neal Schobert (South-
west District), Jennifer Eichelberg-
er, Ken Espy, Marshall Faircloth,
Russel Frydenborg, Joy Jackson,
Scott Lashbrook, Elizabeth Miller,
Johnny Richardson, Urania Quin-
tana, Lisa Tamburello, David Whit-
ing, and Vicki Whiting (Tallahas-
see Biology Laboratory). The report
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

The City of Clearwater East
WWTF outfall is located in the high
salinity waters of Oid Tampa Bay,
. approximately 450 meters offshore
at a depth of 1.3 meters. Habitat
quality was within the “good” cate-
gory at all three study sites (see
Marine Habitat Assessment sheets

in Appendix). Sediments at all
three sites consisted mostly of sand,
mud, muck, and silt. Physical/
chemical parameters at the test
sites were similar to those mea-
sured at the control site. For ex-
ample, pH was 7.7 SU at all three
stations, and dissolved oxygen
ranged from 5.9 mg/L at the con-
trol site to 6.4 mg/L at test site 1.
The water was slightly turbid at the
receiving water sites due to heavy
wave action from earlier inclement
weather.

The herbicide, atrazine, was
detected in the effluent (0.05 mg/
L} at a concentration below chroni-
cally toxic levels (AQUIRE 1991).
With the exception of zinc, which
was found in the effluent at a con-
centration of 41 mg/L, other met-
als were very low or undetected, All
metals complied with Class II wa-
ter quality standards. The labora-
tory-determined total residual chlo-
rine was 0.08 mg/L, a violation of
Class II water quality standards
(Rule 62-302.530(19) FAC).

The sample of effluent was not
acutely toxic to the invertebrate,
Ceriodaphnia dubic, or to the fish,
Cyprinella leedsi, during the 48-
hour bicassays (Appendix).

Nutrient levels at the test sites
were generally lower than those
detected at the control site, suggest-
ing that the effluent was not exac-
erbating the already enriched nu-
trient regime of Tampa Bay. For
example, ortho-phosphate levels at
the control site (0.52 mg/L), test site
1 (0.38 mg/L) and test site 2 (0.26
mg/L), exceeded those values typi-
cally found in 95% of Florida’s es-
tuaries. Similarly, nitrate+nitrite
concentrations at all three study
sites were elevated, with the high-
est levels found at the control site
(0.21 mg/L), decreasing to 0.12 mg/
L and 0.063 mg/L at test sites 1 and
2, respectively.

Algal Growth Potential (AGP)
results coincided with nutrient re-
sults. AGP at the control site (16.4
mg dry wt/L} exceeded the 10 mg
dry wt/L “problem threshold” for
marine waters (Ron Raschke,
USEPA, personal communication).
AGP values at both test sites were
just below the “problem threshold”
level with measurements of 9.4 mg
dry wt/L at test site 1 and 7.4 mg
dry wt /L at test site 2.

Phytoplankton communities at
all three study sites were similar,
each with low taxa richness, low
diversity, and low to undetected
chlorophyll ¢ values. All three sites
were dominated by the diatom,
Rhizosolenia sp., which made up
72%, 89%, and 76% of the conirol
site, test site 1, and test site 2 com-
munities, respectively, Represent-
ed in smaller numbers at all three
sites was the cryptophyte,
Chroomonas sp., and the diatem,
Cylindrotheca closterium. Al-
though Figure 1 shows some large
differences among the three study
sites, this is actually an artifact of
the low values being compared.
When comparing the actual values,
the discharge did not appear to be
having any adverse effects on the
algal communities in Old Tampa
Bay.

Quantitative measures of
benthic macroinvertebrate commu-
nity health indicated that the dis-
charge was not adversely affecting
the receiving water communities.
Figure 2 indicates the degree of dif-
ference between the invertebrate
communities of the control and test
sites. Larger degrees of differenc-
es (that is, higher percentages) cor-
respond with greater degrees of
degradation. Negative values mean
the test site is better than the con-
trol.



Table 1. Effluent limits and summary of chemistry data.

. Bioassessment;: Clearwater East Advanced WWTF:

City of Clearwater East WW TP Efftuent Effluent Control Bite | Test Site 1 Test Site 2
Linmits Sample

Organic Constituents {ug/L)
mzine - .05 1 ] - f - -
M etals {ug/L)

Aluminum - 40 [ - - -
Arsenic - 40 U R R .
Cadium - 011 - - -
Chromium - 10 U - - -
Copper . 0.4 ) - - -
Iron - 20 1 - - -
Lead - (.74 - - -
Magnesium - 7.05 - - -
Mercury - 0.10 U - - -
Nickel - 7 U - - -
Selenium - 50 U - - -
Silver - 0.11 - - -
Zinc - 41 - - -
Nutrients (mg/L)

Ortho-phosphate - 35 A 0.52 0.38 A 0.26
Total phosphorus - 3.1 (.56 (.45 0.33
Ammonia - 0.042 A 0.052 0.037 A 0.063
Nitrate+Nitrite - 1.3 A .21 0.12 .003
TEN - 0.74 (.67 0.68 0.65
Total Nitregen 3.0 = 2.04 .88 {1.80 0.71
General Phys-Chem Param eters

Habitat Asgsessment - - 48 46 48
D.O. (mg/L) 40 - 5.9 6.4 6.0
pH (SU) 6.5-8.5 * - 7.7 7.7 7.1
Conductivity (umhos/em) - - 28,527 27,850 29,087
T emperature (°C} - - 22,8 22.8 232.9
Flow (MGD) 18.5 # - - - -
Total Residual Chlorine (mg/L) 0,01 ** 0.08

AGP (mg dry wt/L) - 71 16.4 9.4 7.4
Toxicity

Bioassay Fish - Non-loxic - - -
Bioassay Invertebrate - Non-toxic - - *

* Permitlimit
** Class Il water quality standard
a - Annual average

e - Value is caleulated based on hardness
A - Value reported is the mean of two or more determinations . .
[ -Value reported is less than the minimum quantitation limit, and greater than or equal to the minimum detection

limit
J - Estimated value

U - Material analyzed for but not detected; value reported is the minimum detection limit
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Table 2, Major characteristics of community structure of control and test sites.

City of Clearwater East WW 1P | Control Site | TestSitel | TestSite?2
M acroinvertebrate Qualitative

Number of Taxa 19 20 18
Shannon-W eaver Divergity 0.8 1.5 (),9
No. Polychaete Taxa 5 8 10
Community Composition

% Amphipoda 94 a1 93
% Cumacea | 0.0 2
% Decapoda 0.0 0.5 (.0
% Gastropoda 0.3 0.0 0.0
% Pelecypoda 3 3 2
% Polychaeta 0.8 5 1
% Other 0.9 0.5 0.0
Functional Feeding Groups

% Browser-grazers 47 45 48
% Predators/Carnivores 0.8 1 0.5
% Scavengers 47 46 48
% Scrapers 0.3 0.0 0.1
% Surface Deposit Feeders 0.3 2 0.4
% Suspension Feeders 5 3 4
% Unknown 0.0 1 ]
Phytoplankton Al gae

Number of Taxa 8 4 3
Shannon-W eaver Diversity 1.43 0.64 1.07
Chlorophyll a (ug/L) 1 U 21 1 U
Algal Density (#/mL) 2,313 2,230 2,298
% Blue-green ] 0.0 0.0
% Cryptophytes 14 6 17
% Diatoms 82 Q3 83
9% Chlorophyceae 2 0.0 1
% Dinoflagellates ] ! 0.0

I-Value rEporbed 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

ca abdita and Grandidierella bonnie-
roides, which made up approximately
90% of the total community. Addition-
ally, several pollution sensitive amphi-
pods, including Baeta catharinensis
(at test sites 1 and 2) and Rudilem-
boides nagl, (found at the control site
and test site 2), were also present,
Pelecypods {(mostly Mactrae fragilis)
made up only 3% of the community
sampled at the control site and test

trol site to 8 and 10 at test site 1
and test site 2, respectively.
With the exception of Cerato-
nereis sp., found at test site 2,
and Parahesione luteola, found
at the control site, most of the
polychaete taxa found at the
three study sites were pollution-
tolerant, All three study sites
were dominated by the relative-
ly common amphipods, Ampelis-

Taxa richness was similar at all
three study sites, with 19 taxa at
the control site, 20 taxa at test site
1, and 18 taxa at test site 2 (Table
2). Although Shannon-Weaver di-
versity was depressed at all three
sites, it was highest at test site 1
] (1.5), intermediate at test site 2
(0.9), and lowest at the control site
(0.8). The number of polychaete
taxa increased from § at the con-



site 1, and 2% of the community
sampled at test site 2.

Conclusions

The herbicide atrazine was de-
tected in the effluent at non-prob-
lem levels. Effluent metals com-
plied with the Class II marine wa-
ter quality standards. The labora-
tory-determined total residual chlo-
rine was 0.08 mg/L, a violation of
Class II water quality standards
{Rule 62-302.530(19) FAC).

The sample of effluent was not
acutely toxic to the invertebrate,
Ceriodaphnia dubia, or to the fish,
Cyprinella leedst.

Nutrient levels at the test sites
were generally lower than those
detected at the control site, sugpest-
ing that the effluent was not exac-
erbating the already enriched nu-
trient regime of Tampa Bay. Algal
growth potential at the control site
exceeded the 10 mg dry wit/L “prob-
lem threshold” for marine waters.

The discharge did not appear to

be having any adverse effects on the
algal communities in Old Tampa
Bay.

Measures of invertebrate
health at the test sites were simi-
lar to, or better than, the control
site, suggesting the discharger was
having no adverse effect on the re-
ceiving waters., Although Shannon-
Weaver diversity was depressed at
all three stations, a small number
of pollution-sensitive taxa were also
present.
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Figure 2. Effect of discharge on the benthic
macroinvertebrate 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% | 60% | 70% | 80% | 90% | 85% |
STREAMS

(1617 stations)

Phytoplankton

Chlorophvll a 0.22 0.52 0.94 1.60 3.02 4.63 6.72 9.87| 14.68| 27.35| 4870
Periphyton

Chlorephyll a 031 043] 097 104 216| 294 645] 10511 17.001 39.51( 60.85
H-D Diversity 0.84 2.12 2.48 2.4 2.88 3.09 3.25 3.40 3.62 3.76 3.90
Qualitative Taxa

Richness 9.00¢ 120071 17.00] 20.00) 2200 2450] 26.00] 28.00| 31.00] 37.00| 5£3.00
H-D Tazxa

Richness 6.00 6.50 9.001 11.50¢ 13007 15001 17.00[ 21.50| 26.00| 29.00| 32.00
THN 0.30 0.39 0.56 0.73 0.87 1.0 1.11 1.26 149 1.93 2.80
Ammonia 002] 0.02] 004 005| 006] 008] 011| 0.14] 020 034 060
NQO2-NO3 0.G1 0.01 0.03 (.05 0.07 0.10f  0.14 0.20 0.32 0.64 1.05
Total Phesphorus 002] 003 005] 006] 010 013F 018| 0251 039 094 151
Ortho Phosphorus 00i] 001 003| 004) 005 0081 011| 017 0271 059 1,37
Turbidity 060] 090 120] 145| 210] 280 360] 450 665] 1045] 16.30
LAKES

(477 stations)

Phytoplankton

Chlorophyll a 080F 1711 2838] 4.28] 10061 13401 20.00[ 30.10{ 47.20| 6544 113.90

Dredge Diversity 0,71 0.97 143F 1743 1981 212 221| 259 2.85 316 317
Dredge Taxa

Richness 3.00] 500! 650 7.00; 9.00| 10.00| 11.00| 13.00f 15.00] 17.00| 21.00
TKN 036| 048 067| 083] 108| 126 140 151 168) 211| 346
NH3+NH4 0.01 002 00Z2] 003 004 006 008] 012 015, 0.21 0.28
NQO2-NO3 0.007 000 001 GO01| ©601] 002| 004]| 0.05 010 04| 023

Total Phosphorus 0.01 002 002] 003 005] 007 009] Q11 0141 0.23 0.42
Qrtho-Phosphorus 0.00F 001 001] 002] 003] 004 0.05; 0.06 008 021] 032

Turbidity 1.00 1.25 1.55 2.05 2.5 450 6.45 960 14101 26.00| 40.00
ESTUARIES
(690 stations) -
Phytoplankton
Chlorophyll a 2.14 3.28 4.49 5.13 6.00 £.93 7.94 60| 1240| 1760 22.20

Dredge Diversity 1.34 1.53 1911 228| 256fF 290 3.15] 359 401 453| 498
Dredge Taxa

Richness 400 6.00[ 9001 11.00[ 150G} 18.50| 25.00| 35.00| 41.00} 62.00| $0.00
TKN 026] 034 042 050 0597 0.69{ 0.76]| 082 0.95 1.30 149
NH3+NH4 0.01 0621 0.03 0.04; 005: 006] 0.08]| 0.09 013 022]| 028
NQ2-NC3 000 000 0061f 0061 001y 0.02{ 003 0.05 0.08] 017 023

Total Phosphorus 001 6GO0Z2] 006) 007} 010 ©011§ 034{ 017 023) 043[ 059
Ortho-Phosphorus 001] Q02 0O03| 0047 004] 0O05) 0071 009 012}y 021] 044
Turbidity 350 400 450] 505] 540] 560] 6301 680 800 1140 117

Units:

Phytoplankton Chlorophyll a (ug/L), Periphyton Chlorephyll ¢ (mg/mz), Nutrients {mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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therefore, the best time 10 sample ist
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o 2of ‘ STATE OF FLORIDA
78 . DEPARTMENT OF ENVIRONMENTAL REGY LATION
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{Facility) .

| Description of permiticd ouliall(s):

. Sl dircharyes from wwTF Hhro & pipe -1 5~
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o
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Page I-1
Permit No. FL0OC21865

PART T

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - Final

e and lasting through the expiration date of this

1. buring the period beginning on the effective dat
sanitary wastewater.

permit, the permittee is authorized to discharge from cutfall GCl,

10:19 No.002 P.04

h.discharges shall be limited and monitored by the wmﬁﬁwﬂdmm as specified below:

® Suc
D “ARAMETERS DISCHARGE LIMITATIONS MONITORING medemZNZﬁm.
.
2 Annual Monthly Weekly  Dailly Measurement Sample Sampling
Average Average Average Maximum Freguency Type Point
Flow, MGD Report .Report Report Report Continuous Recording Effluent
flowmeter
& totalizer
> Carbonaceous Biochemical 5.0 6.25 7.5 - Daily . - 24-hr Comp Effluent
= Oxygen Demand, mg/l
_ , :
I Total Suspended 5.0 6.25 7.5 - Daily 24-hr Comp Effluent
o~ Solids, mg/l
o B
o Total Nitrogen 3.0 3.75 4.5 - Daily 24~hr Comp _ Effluent
- tas W), mg/l
o
— secal Colifoerm (See Ttem 3 on Page I-2.}. Daily Gxab Effluent
— Bacteria, N/100 ml .
N4
m pE, Standard Units (See Item 4 on Page I-2.) Daily Grab Effluent
< Total Residual : nmmm Item 8 on Page XI-3.) .Muxammw Grab Effluent
= Chlorine, mg/l
T . - ...
. “Dissolved Oxygen {See Item 10 on Page I-3.) - T/week Grab Effluent
(L]
= Wwhole Effluent Toxicity {See Item 2, page I-3:) See Part IV Grab pffluent
e
»
T
=)



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTICN

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (versions;

CSUBMITTING AGENCY CODE: STORET STATION MUMBER: | DATE (MDY} | TiME RECEIVING BOOY OF WATER:
el [eyfi1] J30 _1O(d Tama B4 S l
AEMARKS: .I nio M.I ﬂ-.a "-—‘l &.Q_ R LO_CA“ON: FIELD lD‘NAME ’
C'\’\':{/ of  (feacwater —~fart | Defocen & Sit.

HIFARIAN ZONEANSTREAM FEATURES
Predominant Surrounding Land-Use {specify relative percent in each category):

Forest/Natural| Silviculture | Field/Pasture | Agricultural | Residential | Commercial .lndustrial Other (Specify)
|1 | || | | Lo J|le J|L ] [PoJhiem
Local Watershed Erosion (checkbox):  None [ ] slight [] Moderate [¥] Heavy [ ]

Local Watershed NPS Pollution (check box): No evidence [ | Some potential sources [ | Obvious sources 7]
Width of riparian vegetation (m) | List & map dominant Typical Width (m}/Depth (m) Velocity (m/sec) Transect (draw

on least buffered side: vegetation on back  |.g0ss:seclion & provide atleast 3 velocity & depth values) —
Adificially Channelized [fne [ @] =
Artificially Impounded [Jyes ‘" *evere somemcovery masty recovered,

High Water Mark (m above bed): |4 |

Canopy Cover % :  Open :[E Lightly Shaded (11-45%){ | Moderately Shaded (46-80%):[:] Heavily Shaded:[ ]

SEDIMENT/SUBSTRATE
Sediment Ocdors: __ Nommal:[ ] Sewage:[] Petroleum:[ ] Chemical:["] Anaerobic: [’] Other:[_|]

I
I

Rock or Shell Rubble
Shorezone (Roots/Veg.)|

_||Other: [ I 1 |

I_— Draw aerial view sketchi of habitats found in 100 m section

Sediment Oils: Absent:[ |  slight: Ly] Moderate:[ ] Profuse:[ ]

sediment Deposition: Sludge:[ | Sand smothering: {iiki "overal® Silt smothering: J0NG Moderte oy .

Substrate Types % coverage j¢ times sampled| _method [ Substrate Types |% coverage [# times sampled method
Woody Debris (Snags) || | _ Sand [{ | ]

Leaf Packs or Mats tﬁ:% Mud/Muck/Silt foo | 3 | |[Ponar |
Agualic Vegetation | | -~ —— |\Other: ] | i

Ju
ﬂ

WATER QUALITY Depth (m): [Temp. (°C): | pH (5U): ’D.O. (rg): ocrogjgn(f*t;”;:;g’_m)

Top L 3 (3 3d[ 7Y [ s26 aps8a7 | I |
Middepth I & I ad 8¢ | 933 1 Sal l[30a¥2 LI Jlo

Bottom [ 13 (238 [ 11 LSS | 30070 || I |

’ . 1st-2nd order  5th - 61 order . - :
System Type : Stream{ |{ 5 4 orgar 7in - S o e ater ) Lake: ] Wetiand:[ ] Estuary: [X] Other:[ ]

Water Odors {check box): Normal:[X] Sewage:[ | Petroleum:[] Chemical:{ |  Other:[ ]

Secchi {my):

Water Surface Oils (check box): None: [] Sheen{ |  Globs:[ ] Slick:[_]
Clarity (check box): Clear: D Slightly lu:bid:[Z] Turbid: D Opaque:D
Color (check box): Tannic:[ |  Green (argae):m Clear:[_] Other:[ ]
Weathergonditions‘a’frjptes: prouiou-r wer Ky W Her . éqn%f}']nﬁsr?ce: Ab?ﬁ?m Fi&rie Conﬁ_[lnon At:nuE:tlzlant
e R Hy Fochill o | o, O O X O
. Aquatic Macrophytes [:] [K] [] I
lren/sulfur Bacleria L [
SAMPLING TEAM: SIGNATURE DATE:
Namesr Fiae /c[,.g(o( hdbqt—L %’w‘ ér\-a ehiil

__‘_fr Jt



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATIGN

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTRIG AGGACY COOE: STORET STATION NUHGER: ,mmaumq: RECEIVING BOOY OF WATER:
SUBMITTING AGENCY MAME!, . — y .
[et/ar | Old_Thmpa Ba o

LOCATION; i [ FIELD ortanE; -

In(oMlﬂé ﬂ“.t

/ ACMARIS:

va« of C’ﬂu‘w«.'&?f -S‘U’T

Reference S

Habitat Parameter -
wwE Excellent Good -

|

Fa ilr

Poor

Mastly natural
shoreline, but with
occasional riprap.

G-8 points

None—Unzltered
shoreline,
3-10 points

Littoral
Alterations

Shoreline consisting
mostly of riprap and
vertical senwalls,

3-5 points

Shoreline consisting -
almost entirely of
vertical seawalls.

0-2 points

Two or three
communities chserved

from those listed.

At least folir
communitics observed
from the following

One community
cbserved {rom those
listed.

No communities
observed fram these
listed,

Wave Action

conditions. Flow

Community Types ||/ mangrove 26-37 points 13:25 points 0-12 points
Obsetved swamp, marsh, oyster
bar, grass bed, reef,
saltern, natural
beach, ot tidal creek,
38~50 points
Tidal Fluctuatlon >0.75 m. 0.5-0.75 m. 0.25 - 0.5 m. <0.25 m.

o 4-5 points 13 points 2 points 0-1 point
F-res-hwate,r Only naturel runoft., Mostly natural runoff, Considerable Extensive manmade
Discharges/ 9-10 points but with a few, small |stormwater discharge | discharges, aspecially

from local roads, — | § als d
stormwater sources. |{rom loczl roads, rom ¢anals draining
Allteratlons 6-8 points parking lots, etc. large tracts of land.
P 3-5 points, 0-2 points
Light to mederate Heavy wave action
wave gchion present somelimes present
Flow and except under the even during average
harshest wesather — weather conditions, ot

unrestricted by
manmade structures. so that velocities are
9-10 points’ very high.

' 0-2 points

Now restricted by
monmade structures

Primarily sand, with
smell areaa of mud

8-11 points

Combination of sand,
gravel, and shell,

Sedtment Type |
o 2 12-15 points

Mixture of sand and
mud, or well-nerated
mud only,

4-7 points

Anserobic mud.
0-3 points

Area Aar bean C’"'J e L TOTAL SCORE

Moy /29

‘.v.lu«'m g «rr e
__[ri AQ L‘r".’?:r.l f{'-q.l-. oy
COMMENTS:
AMALYSIS DATE: AHALYST SIGNATURE .




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICALUCHEMICAL CHARACTERIZATION FIELD DATA SHEET erions

I SUBMMTING AGEMNCYCOOE: STORET STATION NUMBER: DATE (M/T¥Y): TIKE RECEIVING BODY OF WATER:
JBRITTING AGENCY MAME: /
— Upyli1 | 1030 | Ol Tarpa__Basy
REMARKS: LOCATION: h - ’ FIELD IDMAME:

I IK("N‘\:\KS Tf& L4

C('{:{/ ¥ C‘Otlf(-uq“‘nr “fc{d“l‘ TPJ/‘F S—f{c ‘

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (specify relative percent in each category):

Forest/Natural | Silviculture | Field/Pasture | Agricultural | Residential | Commercial Industial [Other (Spec@)ﬂ
I LT Ce I Lro 11 1| [8o_Afiget
Local Watershed Erosion (check box):  None [ | sight | ] Moderate Heavy [ ] 4

Local Watershed NPS Pollution {check box): No evidence [:] Some potenlial sources [:| Obvious sources E
Typical Width {m}/Depth {m) /NMelocity (m/sec) Transect {draw

Width of riparian vegetation {m} | List & map dominant

on least buffered side: vegetation on back — |-eg—>200 20 QLPIVVIIS 41 18abt 9 VEIDRIY & SR Yalues, -
Artificially Channefized o [ Cl O
Artificially Impounded [Jyes oo sovere 2ome reooven o mous |

High Water Mark (m above bed): III

Canopy Cover % :  Open:[XJ  Lightly Shaded (11-45%)]_| Moderately Shaded (46-80%):[_| Heavily Shaded:{ |

SEDIMENT/SUBSTRATE
Sediment Odors: Nomal:[_| Sewage:[ | Petroleum:[_| Chemical:[ | Anaerobic:[x] Other:[}

Sediment Oils: Absent:[_]|  Slight: [¥] Moderate:[ | Protuse:[ |
sediment Deposition: Sludge:[ ] Sand smothering: gy ";%‘f,%{raete Silt smothe%&%}% r%e Other:
Substrate Types |%.coveragely times sampled| . -method | Substrate Types [%coverage [Fimes sampled, method |
Woody Debris (Snags) | ] - __|Sand N | |t
Leaf Packs or Mats || T 7 T T TiMud/Muckssiit foo | 3 |Ponar
Aquatic Vegetation | LA | |Ll— —— [{Other: | It -
Rock or Shell Rubble |[[____~] —_ | |[[_____]iother: | I 1 L
Shorezone (Rools/Ved.}) |IDraw aerial view sketch of habitats found in 100 m section
WATER QUALTY Depth (m): [Temp. (°C):| pH (SU): | D.O. (mghy: Srogﬁingin}zgiim) Secchi (m):
Top [ .2 33| 7.6 [ évo (1850 B
Mid-depth o LS | /.o

lﬁjﬂ-r._ﬂ;a_-a_é—& e e e e e e
Botom [ 7.3 [ %40 | 769+ | 5. (3 ] Joaod | I ]|
1System Type : StreamD( gsrg'_z‘ﬂg g:‘ég; 7?&%@%?&3%31& ) Lake:{:] Weﬂand:[:] Estuary: [Z Other:[_]
Water Odors {checkbox):  Normal:[X] ~ Sewage:[ |  Petroleum:[ ] Chemical:[ ]  Other:[”]

Water Surface Oils (check box): None: [X] sheenf | Globs:[_] Slick:{ ]
Clarity (check box): Clear:[ [} Slightly turbid:[X]  Turbid:[] Opague:{ |
Color (check box): Tannic:[:] Green (algae):@ Clear:D Other:[:]___
Weather Conditions/Notes: ' C o Abundance: Absent Rare Common Abundant
eather Conditions/Notes P(qu(bu_(' Weaks eedhae Periphyton Ll O] [
war Sevece So botem war Sticredl vp and Fish O 0 9™ 0
Wakee wae BI"QRH}’ 4o i Aquatic Macrophytes [ 4 L] (i
Iron/sulfur Bacteria__ {<d ] CJ [l
SAMPLING TEAM: SIGNATURE; DATE:
Samer Fiue //CLQ((Q( Houacl ‘1‘“‘ (/e

7



STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION
MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY COOE!,
SUBMITTING AGENCY HAME]

STORET STATION NULIGER: !

OATE (L0

RECENWNG QOOY OF WATER:

[foy/tr | O18 TAmpA Bac

.REHARKS: In Cardl q.a‘ Tl' &4_

COCATIN:

' C{'{:y oF C!Qa\rl;.m“"tr‘l—*qu’f’

l FICLD IOMAME:

’]’9:4 SHe / : |I

HabHatPaknnemr

|

ExceUent

‘Good-

Fair

Poor

[ittoral
Alferations

2

None—Uneitered Mostl

shereline,
9-10 points

y natural

shoreline, but with
occasionsl riprap.

G-8 points

Shoreline consisting
mostly of riprap and
vertical seawalls,

3-5 points

Shoreline consisting-
almest entirely of
vartical seawalls.

0-2 peints

At lenst four
communities observed
from the fcliowing

T'wo or three
communities ohserved
from those listed.

One community
observed {rem those
listed.

No cotnmunities
observed from those
listed,

Community Types'|
: list: mangrove 26-37 points 13-:25 points 0-12 points
Observed swamp, marsh, oyster P d
R e bar, grass bed, reef, .
saltern, natural
beach, or tidal creek.
38-50 points
Tidal Fluctuation [>0.75m, 0.5-0.95 m, 0.25-0.5 m, <0.25 m.
F T I 4-5 pomts ’ 3 poi_n_ts 2 pOi_ﬂt.S 0-1 poiﬂt
= R
F.res hwate.r Only natural rnell., Mosfly ﬁaturnl runof¥, Considcrable Extensive manmade
DISChargeS/ 9-10 points  but with & few, small | stormwater discharge | discharges, especially
Alterations stormwater sources. | from local roads, (rom canals draining
- - 6-8 points parking lots, ete. large tracts of land.
: 5 3-56 points. 0-2 points
Light to Fnoderabe Heavy wave action
Fl d wave action preselnt sometimes present
cwW an' except under the even during averape
Wave Action hars_hest weather P —_— weanther conditions, orf
- conditions. Flow flow restricted by
: unrestricted by manmade structures
meaenmade atrgctures. so that velocities are
9-10 points very high.
’ 0-2 points
- Sediment Type Combination of sand, Primarily sand, with | Mixture of sand and | Anaerobic mud.
e — "|gravel, and shell. small arees of mud.  [mud, or well-aerated |0-3 points
T 12-15 pointsg 8-11 points mud eonly.
4-7 points
TOTAL SCORE
COMMENTS;
AMALYSIS DATE: ANALYST: SIGHATUAE: O{
z(/o‘{/q? TAMG( ;‘;h! Ma . L




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (ersins

P SUBMITTING AGENCY CODE: STORET STATION NUMBER: DATE (M/D¥Y); TIME RECEIVING BOOY OF WATER;
IBMITTING AGENCY NAME._ ‘
[f6¥/41 | {deo | O1d TAmpA By ‘
. Mt

LOCATION:

S Tacomian, Tidao
N

FIELD IDMNAME:

- Cike of Cloarmtar Las Tor4 St &
RIPARIAN ZONE/ANSTREAM FEATURES 4
Predominant Surrounding Land-Use (specify relative percent in each category):
Forest/Natural | Silviculture | Field/Pasture | Agricuitural Residential | Commercial Industral |Other (Specify)
. s “Q
0 e | e I | o e
Local Watershed Erosion (checkbox):  None [ | siight [ ] Moderate E Heavy [ ] J
Local Watershed NPS Pollulion {check box): No evidence |:] Some potential sources [:] ‘Obvious sources

Width of riparian vegetation {m)| List & map dominant Typical Width (m)/Depth {m) NMelocity (nvVsec) Transect {draw
on least buffered side: vegetation on back gross-section & provide at least 3 velocity & depth values)

Artificially Channelized &no {3 [ il

Amﬂmally Impounded DYGS recent, severe soma cecovery m{:‘:‘:l'\.;r:;‘?‘:el::d‘

High Water Mark {m above bed): |I'
Canopy Cover%: Open:[¥] Lightly Shaded (11-45%) ] Moderately Shaded (46-80%):[_] Heavily Shaded:{_]

SEDIMENT/SUBSTRATE
Sediment Odors:  Nomal:[_| Sewage:[ ] Petroleum:[ ] Chemicat:[_| Anaerobic: [y] Other:[ ]

Sediment Oils: Absent:[_]  Slight: (Y] Moderate:{_ | Profuse:[ |
sediment Deposition: Sludge:[ ] Sand smothering: gigh moderdle gilt smothering: Doy aae'@® Other;
Substrate Types. % coverage # times sampled| method | Substrate Types % coverage |# times sampled,  method

Woody Debris (Snags) |~ || [~ || — — ISand ( || ] i
Leaf Packs ot Mats || 1] Mud/Muck/Silt /oo | I ] Pomac
Aquatic Vegetation P | [[=_—— ]|Other: [ ] 11
Rock or Shell Rubble AL ______]iOther: [ | ]I _

Shorezone (Roots/Veg.) | |loraw aerial view sketch of habitats found in 100 m section

. oy . .| Cond. {umhofcm) o
WATER QUALITY Depth (m): [Temp. (°C):| pH (8U): | D.O. {mg/th: or Salinity (ppl) Secchi (m):
Top .3 W22 gol 372 I 599 [ 24087 | I _
Mid-depin |1 JaAval.6p [ %49 Jlagpey I UL 1 [o
Bottom I 2 N ad.Y0 Il e 163 928 1 Te loo | I ]

System Type : Stream:I___](Issrg"_zﬂﬂ gggg: Ytsf:ho;dsé}r"&rgféélgr ) Lake:D Wetland:[ ] Estuary: Other:D

Water Odors (checkbox):  Normal:[X] Sewage:[ | Petroleum:[ |  Chemica:[ |  Other:[ ]

Water Surface Oils (check box): None: [y Sheen:[_| Globs:{ | slick:[_]

Clarity (check box): Clear_;D Slightly lurbid:[g Tur‘bid:D Opaque:[]

Color {check box): Tannié-:[___] Green (algae):[X]  Clear:[ ] Other:[_]

‘| Weather Conditions/Notes: e . iaf Abundance: Absent Rare Common Abundant
il Jue o procions or et |peronson ] =
wee W prestons et e 0O o ® O

LAl Aquatic Macrophytes [ ] g [ o
Jron/sutfur Bacteria N O D

SAMPLING TEAM:; SIGNATURE: DATE:

3ﬂxqr FEK.L«// (,LA/[Q( f{tw 4,(1\_ /}Qﬂ’\_&u\ a‘d //07 f?



STATE OF FLORIDA _
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

6-8 points

3-5 points

SURBMITTING AGC;JC\’OOOC STORE:( STATION HUMBER: | DATE (00T} RECEIVING BOOY OF WATEA:
SUBHITTING AGENCY HAME; - s ’ . i
Uoyr | Ol Thwpp Bay -
REMARKS: o ay Tide LOCATION: '. FIELD IOTUME: i
Gy of Cleacwater = Sayt | ford 6 &
Habitat Parameter : | ) ]
e Excellent Good Fair Poor
.«>.:<>.v.-n'-»§:a~-f-§§
[ ! None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting:
iftora ) ! :
. shareline. shoreline, but with mostly of riprap and | 2lmost entirely of
Alterations 3-10 points occasional riprap. vertical seawalls. vertical seawalls.

0-2 points
]

At least folir Two or three
communitics observed

from the (ollowing from those listed.

communities ohserved

One community
observed from those
listad.

No éommunities
observed from those
listed.

ity Types'|,. ,
Com munlty_ ypes list: mangrove . 26-37 points 13:25 points 0-12 points
Observed swamp, morsh, oyster
— - bar, grass bed, reef, .
saitern, natural
bench, or tidal creck.
38-50 points
>0.75 m. 0.5 - 0.75.m. 0.25-0.5m. <0.25 m.
4-5 points 13 points Z points 0-1 point
F’res hWate.r Only natural runoff.. Mostly natural runof, Consideral;,llc Extensive manmade
Discharges/ 9:10 points but with a few, small |stormwater discharge | discharges, especially
3 stormwater sources, |from local roads, {rom canals draining
Allte rath?_S 6-8 points parking lots, ete. large tracts of land.
3-6 points. C-2 points
Light toh:.:noderate , Heavy wave action
wave action presen sometimes present
Flow and except under the even during average
Wave Action harshest weather wenther conditions, on
: . o conditions. Flow flow restricted by
: unrestricted by manmade structures
manmade st‘nllctures‘ s0 that velocities are
9-10 points very high.
' 0-2 points
‘ Sediment'Type _ Combination of sand, | Primerily sand, with | Mixture of sand and [ Anaerobic mud.
! W‘ gravel, end shell. small areas of mud. | mud, or well-aerated |0-3 points
i 12-15 points 8-11 points { mud only. '
4-'f points
TOTAL SCORE
COMMENTS:
AHALYSIS DATE: ANAMLYST: SIGNATURE:
! oy 17 EPY T Tl 2 M—« O




FDEP Biology Section — Acute Bioassay Bench Sheet
C’.’ATFC‘M/M‘:\‘Q( {’quz/wm‘/ Sample Coliection: Date /02747 Time_O%A5

Sample Source:

County: Fanllas Test Beginning: Date_se-2i-42  Time ZZ40
Contact / Distriet: Tamag Finvk [ Seucthuoe ST Test Ending: Date_fo-7(- 7 _Time {£9C
. - —— Organism Batch #: Diluent Batch #: 472 __
LIMS Samgple #: ¥ . 97-0cT-29-1] . . E
M amgple —'——_-'_, ?85 5_$ LIMS Job #: 9 ! O(J q Teost Organigm: Ledy C’(éfaPZ\ ity ﬁ{dé , &
sample log; WAt D N st Instrument !
Test Type; i1 Definitive Calibrations: pH  Temperature °C D.O. mgL  Conductivity pmhosfcm
; 1Stali | Static Rene'.naal | l:low:itgré)&gh meter # 7851 90H018262 a0H018262 G9005749
= N - ’ .
emperalure range ﬁﬁgﬁ“ba——iﬂ»*tm QE‘;CE S0 o 70 @70 23 eq L edtcC [ @ w1}
Test Number: _/ of 2 90_@92 mF"VJM@ /005 @254 -C

sity Je@70 229 @22 L1 @5l °Cc [o6Y @10fe3
0 el 953 @ /008 @247 °C
sab W0 @70 209 @230 31 edslec /L0 e fof3

Remarks: D = dead, M = missing

G Q¢ @lw 99 @ S @51 ec
UNCORRECTED
-f hos/
Number Live pH Temperature (°C) D.O. (mgiL) C'%%rrl::, ?:l?..hzsfim
Coic, Chamber#| Ghr | 24h |48k 37 © fir |24h [ ash ] O hr| 24h |48 h lohr |24h (4Bh | O hr |(24h [4Bh
Cothnl Als s |5 177 7.9 1232 251178 7.5 165 45
Contnol b I L lsy 1& 2. 246 7.5 228
Cvidnei © - r | S 15 g3 2y 7.7 208
Codnel D D ;| S i$ 8.3 229 77 208
o0 Bo A a S 1S |5 V727 3.7 |24.0 250 | 7.8 781990 95
ol B 4 g |S 15 5.7 25 7€ 970
pele b ¢ 1S s 1y g7 2h.2 7.9 so
100 %D D S NS g7 239 7.7 1008
—_ Measured/Loaded by: 7_:1\’__\,}:— XN Wl __?I—_P MF me | AF m# | HF :_.L‘EE:
Recorded by: ?‘713 n’\?-_’» oty | N ’k Ny LMD M0 L MR M MD _ | AMD )
Investigators' Signatures Salt Water Water Quality Parameters vavafisd ‘>y ne
;#Z.',/ ,,4:,// Well Water | 20% Min Water | Sample | Method 'Measured by
3 ‘{3’ ' Field Total Residual Cl2 (mgfL}‘.]j - 0 | Thnss Elag
Lab Total Residual C12 (mgA): £0.85% 6.03 [DR-wo | NP
Alkalinity (mg/L as CaCOg) 70 (40 | MO
Hardness {mg/L as CaCOgq) :_ ] 35 19 __ﬂ_r‘r__c. _B_O__._.__.
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FDEP Biology Section — Acute Bioassay Bench Sheet
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Phytoplankton taxa list and densities (#/mL) for City of Clearwater East
WWTP facility, collected via subsurface grabs in receiving water, on 4

November, 1997.

Bacillariophyceae
Cylindrotheca closterium
Nitzschia sp.

Pennales

Rhizosolenia sp.
Chlorophyceae
Cosmarium sp.
Undetermined Chlorophyceae
Cryptophyceae
Chroomonas 8p.
Cyanophyceae
Lyngbya sp.
Merismopedia sp.
Dinophyceae
Peridinium sp.

Control Site

B

324

16
16

16

Test Site 1

Test Site 2
132
17
1753
17



Benthic macroinvertebrate taxa list for City of Clearwater East WWTP facility,
collected via Ponar grab samples in receiving water, on 4 November, 1997.

Densities, in number/m2, represent the mean of three replicates.

Control Site Test Site 1 Test Site 2

Amphipoda
Ampelisca sp. 14 - ~
Ampelisca abdita 24097 17958 15111
Batea catharinensis - 111 14
Corophium sp. - 14 -
Grandidierella bonnieroides 1361 2278 1625
Lysianopsis alba - 14
Melita sp. 14 1028
Paraphoxus sp. '
Rudilemboides naglei
Undetermined Amphilochidae
Undetermined Bateidae - -
Cumacea
Cyclaspis varians
Spilocuma sp. 42
Decapoda
Pinnixa sp. -
Undetermined Xanthidae —
Echinoderm
Actiniaria -
Undetermined Amphiuridae 14
Gastropoda
Acteocina canaliculata 14
Haminoea succinea 28 - ~-
Nassarius vibex 14 - -
Undetermined Gastropoda 28 — —
Nemertea _
Undetermined Nemertea 56 — —
Pelecypoda
Amygdalum papyrium 28 - -
Corbula contracta 69 — —
Mactra fragilis 778 764 278
Polychaeta
Ceratonereis sp. - - 14
Diopatra cuprea ~ - 14
Eteone heteropoda -
Glycinde sp. —
Glycinde solitaria 14
Heteropodarke sp. -
Laeonereis culvert 28
56

l%|
!

2
28

319
83

S
i1

(8 B8
!

!
=

Minuspio sp.
Nereis sp.



Nereis acuminata
Nereis succinea
Parahesione luteola
Paraprionospio pinnata
Polydora sp.

Prionospio sp.

Sigambra tentaculata
Streblospio benedicti
Undetermined Goniadidae
Undetermined Hesionidae
Undetermined Spionidae
Websterinereis tridentata

Crr o B8

14
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