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Florida Department of Environmental Protection
Fifth Year Inspection Summary

Discharger: City of Winter Haven WWTP #3
County: Polk
NPDES Number: FLO036048

Permit Expiration: 8/5/04

Toxics Sampling Inspection (XSI)
Date Sampled: 10/13/03
Results: Chloroform was detected in the effluent (0.22 pg/L) at a level that complied with
the Class Ill Surface Water Quality Criterion. Bromodichloromethane was also detected in the
effluent but only at a level above the method detection limit and below the practical quantitation limit.
Aluminum, iron, lead, and zinc were all detected in effluent grab and composite samples at levels
that complied with Class Ill Surface Water Quality Criteria. Cadmium and copper were also detected
in both the grab and composite effluent samples, while nickel was only detected in the composite
sample. The levels of cadmium, copper and nickel detected were above the method detection limits
and below the practical quantitation limits.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 10/13/03
Results: The effluent sample was not toxic to the fish, Cyprinella leedsi, or to the water
flea, Ceriodaphnia dubia, during the 48-hour acute screening bioassays.

Water Quality Inspection (WQI)
Date Sampled: 10/13/03

Results: Fecal and total coliforms were detected in the effluent and the receiving water at levels
that did not exceed Class |1l Water Quality Criteria. Dissolved oxygen measured at the Control Site
(3.2 mg/L) and Test Site 1 (2.8 mg/L) did not meet the Class Il Water Quality Criterion (5.0 mgl/L,
62-302.530(31) F. A. C.). The effluent dissolved oxygen was 11.2 mg/L. Nutrient levels at the
Control Site and Test Site 1 were similar. Nutrient concentrations at Test Site 2 were more similar to
the effluent. At Test Site 2, levels of orthophosphate and total phosphorus were higher and levels of
nitrate+nitrite, ammonia, and total Kjeldahl nitrogen were lower compared to the Control Site or Test
Site 1. AGP results for the Control Site (24.2 mg dry wt/L) and Test Site 1 (20.6 mg dry wt/L) were
similar and were both approximately 4 times the “problem” threshold of 5.0 mg dry wt/L. While the
AGP results for Test Site 2 (10.3 mg dry wt/L) and the effluent (10.2 mg dry wt/L) were both 2 times
the “problem” threshold.




Impact Bioassessment Inspection (IBI)

Date Sampled: 10/13/03

Results: The periphyton community at Test Site 1 was more diverse and had more taxa than the
periphyton community at the Control Site. Periphyton chlorophyll-a values were 19 mg/m2 at the
Control Site and 42 mg/m2 at Test Site 1. The effluent did not appear to have a negative effect on
the macroinvertebrate communities. Diversity was similar between the Control and Test Site 1 in the
quantitative Hester-Dendy samples. Qualitative dip-net samples for the Control Site SCI scored 17,
placing it in the “Poor” category and the Test Site 1 SCI scored 21, placing it in the “Good* category.

Biological assessments are prepared by FDEP staff to provide information for review of NPDES permit renewal applications.
Biological assessments, in conjunction with other information concerning the subject facility and its receiving-water body, are used to

determine appropriate permit conditions.
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City of Winter Haven WWTP #3

Introduction

The City of Winter Haven Wastewater
Treatment Plant is located in Polk
County, Florida (Appendix 1). This
facility is an activated-sludge domestic
wastewater treatment system. Treatment
activities at this plant include grit
removal, aeration, clarification, and
chlorination. The disinfected effluent
flows into a 30-acre polishing pond prior
to land application to a sprayfield and/or
through an overland flow system (ridged
furrow) for nutrient removal and then
surface water discharge. The effluent is
collected in an open ditch and is
discharged into an unnamed tributary of
the Peace Creek Drainage Canal, a Class
IIT freshwater system, which ultimately
flows into the Peace River. The design
flow of the wastewater system is 5.0
million gallons per day (MGD) annual
average daily flow. The average mean
flow during the 12 months prior to this
sampling event was 3.2 MGD (see
Facility Summary in Appendix 2).

Surface Water Quality Criteria and faci-
lity permit limits are listed in Table 1.
There is no current enforcement action
with the facility. According to the
facility’s monthly discharge monitoring
reports, the facility has not reported any
violations from January 2002 through
March 2003. However, the facility did
have two violations of its Carbonaceous
Biochemical Oxygen Demand (CBOD)
permit limit in April 2003 and one
violation of its Dissolved Oxygen (DO)
permit limit in July 2003 (Appendix 2).

Methods

The purpose of this investigation was to
determine the potential effects of the
facility’s effluent on the biota of the
receiving waters. Chemical and
biological comparisons were made
between a Control Site (located in the
Peace Creek Drainage Canal) and Test

Site 1 (located in an unnamed tributary
of the Peace Creek Drainage Canal
approximately 3 miles downstream of the
outfall weir) (Appendix 1). Additional
water samples were collected from
another test site (Test Site 2) and
analyzed for chemical constituents. Test
Site 2 was located approximately 1 mile
downstream of the outfall weir in the
same branch as Test Site 1. The tributary
the Test Sites were located in flows
through agricultural land and pastures
and is accessible by livestock. Water
samples were collected from this site
because it was closer to the outfall.
Biological samples were not collected,
because it was characteristically too
different from the Control Site (e.g. more
shading, narrower stream). Biological
community differences that may have
resulted between Test Site 2 and the
Control Site would have been difficult
to attribute to the facility’s discharge.
Detailed methods and their relationship
to Florida Administrative Code are given
in Appendix 3.

Both grab and 24-hour flow-
proportioned composite samples were
collected from the effluent. The com-
posite samples were analyzed for metal
constituents and nutrient concentrations.
All results are reported in Table 1.
Results for the grab samples are
discussed in this report.

All field and laboratory biological
methods followed Biology Section
Standard Operating Procedures (SOPs,
see http://www.floridadep.org/labs/qa/
2002sops.htm for details) and met DEP
quality assurance/quality control
standards (see http://www.floridadep.org
/labs/ga/index.htm).

The following were involved in this
investigation: Melissa Gunter, Nahir
Cornwell, Lori Pillsbury, Todd Falkner
and Peggy Morgan (FDEP Southwest
District), and FDEP Central Laboratory
in Tallahassee. The report was reviewed
by District representatives and the Point
Source Studies Review Committee

(Wayne Magley, Chuck Ziegmont and
Michael Tanski).

Results and Discussion

® Specific chemical results are
reported in Table 1 and a complete
list of chemical analytes can be
reviewed in Appendix 4. Aluminum
(184 pg/L), iron (111 pg/L), lead
(0.45 pg/L), and zinc (44 pg/L) were
all detected in effluent grab and
composite samples at levels that
complied with Class III Surface
Water Quality Criteria. Cadmium
and copper were also detected in
both the grab and composite effluent
samples, while nickel was only de-
tected in the composite sample. The
levels of cadmium, copper and
nickel detected were above the
method detection limits and below
the practical quantitation limits. The
field blank associated with the
composite samples was contami-
nated with cadmium, copper and
zinc. The field blank associated with
the grab effluent samples was
contaminated with nitrate+nitrite and
total organic carbon. Levels detected
in these field blanks were above the
method detection limits, but below
the practical quantitation limits
(Appendix 4). Results from effluent
samples that are more than ten times
the level detected in the field blanks
and are used without qualification.
Chloroform was detected in the
effluent (0.22 pg/L) at a level that
complied with the Class III Surface
Water Quality Criterion. Bromodi-
chloromethane was also detected in
the effluent, but at a level above the
method detection limit and below the
practical quantitation limit. Effluent
conductivity (umhos/cm), pH
(Standard Units), and dissolved
oxygen (mg/L) complied with Class
IIT Water Quality Criteria (62-302
F.A.C.) and facility permit limits.
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Table 1. Effluent limits, Class Il Criteria and chemical, microbiological, and toxicological data.

City of Winter Haven WWTP Class Il Efflu_ent Effluent Effluent 24-hr Cor_1tro| Test Site | Test Site
Stds Limits composite Site 1 2

[Organic Constituents (vg/L)
Bromodichloromethane <22 a - 0.22 | - - - -
Chloroform <470.8 a - 2.1 - - - -
Metals (vg/L unless otherwise noted)
Aluminum <1500 - 184 A 122 - - -
Arsenic <50 - 6 U 6 U - - -
Cadmium <1.3b - 0.058 | 0.06 l e - - -
Calcium (mg/L) - - 35,5 A 36.1 - - -
Chromium-Il| <97.2b - 3U 3U - - -
Copper <10.6 b - 2.2 1 28le - - -
Iron <1000 - 111 A 141 - - -
Lead <3.8b - 0.45 A 0.43 - - -
|Magnesium (mg/L) - - 6.6 A 6.7 - - -
Nickel <59.1b - 3U 41 - - -
Selenium <5 - 1U 1U - - -
Silver <0.07 - 0.02 U 0.02 U - - -
Zinc <135.7 b - 44 A 40 e - - -
Nutrients (mg/L)
|Organic Carbon - - 98e - - - -
Ortho-phosphate - - 1.4 - 0.098 0.097 1.0
Total Phosphorus - - 1.3 1.6 A 0.18 0.18 1.1
Ammonia - 3.6w 0.023 0.035 0.059 0.055 0.022
Unionized Ammonia <0.02 - <0.02 c - <0.02c|] =0.02c | =0.02c
Nitrate+Nitrite - - 0.13 e 0.34 Ae 0.35 0.35 0.14
Total Kjeldahl Nitrogen - - 0.81 0.82 A 1.9 1.9 0.9
|Organic Nitrogen - - 0.79¢ 0.79 ¢ 184c | 185¢c 0.88¢c
Total Nitrogen - - 0.94 ¢ 1.2¢c 225¢c 225¢c 1.04 c
General Physical and Chemical Parameters
Habitat Assessment - - - - 59 74 -
Dissolved Oxygen (mg/L) =>5.0s >5.0s 11.2 - 3.2 2.8 5.8
pH (S.U.) 6.0-8.5s|6.0-85s 7.7 - 7.6 7.2 7.4
Conductivity (umhos/cm) 1275 s - 576 - 159 160 491
Temperature (C) - report 30.2 - 27.3 28.6 26.4
BOD, 5 day (mg/L) - - 2U - 2U 2U 2U
CBOD, 5 day (mg/L) - 3.6w 2U - 2U 2U 2U
Color (Pt-Co) - - 60 - 280 240 100
Turbidity (NTU) <40 - 1.9 - 11.0 14.0 2.9
Total Suspended Solids (mg/L) 60 s 2.0 - 12.0 15.0 3.0
Alkalinity (mg/L) <20 - 165.3 - 21 20.3 130.3
Oil and Grease (mg/l) <5 - 4|1V - - - -
Flow (MGD) - 5.0 2.9 - - - -
Chlorophyil a (ug/L) - - - - 1.2U 1.2 U 0.85U
Phaeophytin (ug/L) - - - - 1.2 U 1.2 U 0.85U
Hardness (mg/L) - - 116.8 ¢ 117.7 ¢ - - -
[Microbiology (# counts/100ml)
Fecal Coliforms-(1/12/04) 800 s - 70 B - 130 B 185 335
Total Coliforms (1/12/04) 2400 s - 660 - 60 B 360 890 BL
Toxicology Bioassays (48-hour acute screening bioassay, percent mortality)
Fish - - 0% - - - -
Water flea - - 0% - - - -

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

B - Results based on colony counts outside the acceptable range
| - Value reported is < the minimum quantitation limit, and = the minimum detection limit
K - Actual value is known to be less than value given

L - Actual value is known to be greater than value given
O - Sampled, but analysis lost or not performed

U - Material analyzed for but not detected; value reported is the minimum detection limit
V - Analyte was detected in both sample and method blank

a - Annual average

b - Value based on hardness

¢ - Calculated value

e - Analyte was detected in the Field Blank at a

level above the MDL, but below the PQL

s - Single sample
w - Weekly average
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percentiles, respectively. These
results suggest the facility is

Table 2. Measured and predicted algal growth potential (AGP) for total soluble nitrogen
(TSIN) and ortho phosphate (OP) limitation

Location | AGP (measured) Predicted AGP | Predicted AGP | Inorganic N:P contributing to the enrichment of

(TSIN)  20% (OP) * 20% ratio phosphorus in the Peace Creek

Effluent 10.2 5.81+1.162 602 + 120.4 0.11 Drainage Canal, and that there are

- other potential sources of nitrogen

Control Site 24.2 15.54 + 3.108 42.14 £ 8.428 4.17 unrelated to the effluent in this

Test Site 1 20.6 15.39 £ 3.078 41.71 £ 8.342 418 portion of the Peace Drainage
Test Site 2 10.3 6.20 +1.20 430 £ 86.0 0.16 Creek Canal.

* Habitat assessment scores were 59
at the Control Site and 74 at Test
Site 1 (Table 1, data sheets in
Appendix 7). The Control Site
received lower points for substrate
diversity, artificial channelization,
and riparian buffer zone quality and
width.

* Conductivity (pmhos/cm) and pH
(Standard Units) at Test Site 1 and
the Control Site complied with
Class III Water Quality Criteria,
however the conductivity at Test
Site 2 was elevated compared to the
Control Site (Table 1, 62-302.530
F.A.C.). Dissolved oxygen mea-
sured at the Control Site (3.2 mg/L)
and Test Site 1 (2.8 mg/L) did not
meet the Class III Water Quality
Criterion (=5.0 mg/L, 62-302.530(31)
F. A. C.), however the low dissolved
oxygen levels are not attributed to
the effluent, as the effluent dissolved
oxygen was 11.2 mg/L.

* The effluent sample was not acutely
toxic to the fish, Cyprinella leedsi,
or to the water flea, Ceriodaphnia
dubia, during 48-hour acute
screening bioassays (See Table 1 for
percent mortality and Appendix 6 for
bioassay bench sheets).

* Fecal and total coliform samples
collected in October 2003 were
discarded due to laboratory problems
with culture media; additional water
samples of the effluent and from the
Test and Control Sites were
collected on January 12, 2004. Fecal

and total coliforms were detected in
the effluent and receiving waters at
levels that did not exceed Class III
Water Quality Criteria (See Table 1
for results and Appendix 6 for
laboratory worksheets).

® Nutrient levels at Test Site 1 were

similar to those at the Control Site,
and nutrient levels at Test Site 2
were similar to those of the effluent.
The effluent total nitrogen concen-
tration was 0.94 mg/L (Table 1).
Concentrations of orthophosphate
and total phosphorus in Test Site 2
samples ranked in the 90" percentile
of typical values for Florida streams,
while levels of these same nutrients
in Test Site 1 and Control Site
samples ranked in the 50" percentile
(Appendix 5). Levels of nitrate+
nitrite and TKN at the Control Site
and Test Site 1 ranked in the 80" and
90" percentiles of typical values in
Florida streams, while Test Site 2
values ranked in the 60" and 40®

* Algal growth potential (AGP) is a

measure of nutrients available for
algal growth (Miller et al. 1978).
Raschke and Shultz (1987) found
that AGP above 5.0 mg dry wt/L
represent a “problem” threshold for
fresh receiving waters, implying
nutrient enrichment. The AGP
value at the upstream Control Site
was 24.2 mg dry wt/L, exceeding
the “problem” threshold (Table 2).
The AGP values of Test Site 1 (20.6
mg dry wt/L), Test Site 2 (10.3 mg
dry wt/L), and the effluent (10.2 mg
dry wt/L) were also above this
threshold. AGP levels at the
Control Site and Test Site 1 indicate
some non-point source nutrient
enrichment unrelated to the faci-
lity’s discharge in this portion of the
Peace Creek Drainage Canal. There
was no evidence of growth inhi-
bition in the AGP data (Table 2).

Chlorophyll-a was not detected in
water samples collected from the
Control and Test Sites (Table 1).

Table 3. Periphyton composition

City of Winter Haven WWTP Control Site Test Site 1
Number of Taxa 11 45
Shannon-Weaver Diversity 1.7 3.2
Chlorophyll a (mg/m?) 19 42
Phaeophytin (mg/m?) 0 0
|Algal Density (number/cm?) 159,293 420,318
Percent Dominant Taxon 71.9 53.8
Dominant Taxon (name) Stigeoclonium sp. | Stigeoclonium sp.
Number of Algal Units Identified 306 314
Percentage Composition

Blue-green algae 2.9 10.8
Diatoms 3.3 19.8
Green algae 93.5 68.5
Other 0.3 1.0
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Table 4. Macroinvertebrate Hester-Dendy Samples - Quantitative

City of Winter Haven WWTP | ControlSite |  Test Site 1
Summary Statisics

Shannon-Weaver Diversity 3.5 3.3
Number of Taxa 20 30
Florida Index 1 6
Number of EPT Taxa 3 3
Percent Dominant Taxon 22.5 31.0
Dominant Taxon (name) Caenis sp. Hyalella azteca
Dominant Taxon (group) Ephemeroptera Amphipoda
Total Number of Individuals 173 297
Community Composition: Percent of total

Amphipoda 0 31.0
Decapoda 0 2.4
Diptera 13.9 11.5
Ephemeroptera 30.1 23.9
Gastropoda 324 25.3
Hirudinea 18.5 1.3
Odonata 2.9 2.4
Pelecypoda 0.6 1.4
Plecoptera 0 0
TrichopteraJ _ 1.7 0.7
Functional Feeding Groups: Percent of total

Parasite 18.5 0.7
Predators 3.5 7.7
Scavenger 0 1.2
Surface Deposit Feeders 26.5 34.0
Suspension Feeders 2.3 2.4
Scrapers 31.9 31.8
Shredders 1.8 16.4
Unknown 15.5 5.6

We note that nutrients in the water
column may or may not fuel algal
production immediately, depending
upon the sum of environmental
conditions that limit algal growth at
the site (e.g. pH, shading, turbidity).
Thus, it is not necessarily contra-
dictory for ambient nutrient levels to
be high and for no chlorophyll to be
detected in water samples.

* There were some differences between
the Control and Test Site 1 algal com-
munity compositions (Table 3,
Appendix 8) that appear to be
unrelated to the facility’s discharge.
The periphyton algal community at
Test Site 1 was comprised of more
diatoms and blue-green algae, which
is evident in the higher diversity score
and higher number of taxa. The
periphyton chlorophyll-a concen-
tration measured from periphytometer

samplers was two times greater at
Test Site 1 (42 mg/m2) compared
to the Control Site (19 mg/m2) and
correlates to the more than
doubling of the algal density at
Test Site 1 relative to the Control
Site.

Measures of benthic macroin-
vertebrate assemblages from
Hester-Dendy and dipnet samples
showed little differences in the
overall community compositions
between Test Site 1 and the
Control Site (Tables 4-6,
Appendices 9-10). The same two
taxa, Hyalella azteca and Caenis
dominated benthic macroinverte-
brate communities at both sites.
Test Site 1 was slightly improved
compared to the Control Site. The
Control Site SCI score of 17
placed it in the “Poor” category,

April 2004

and the Test Site 1 SCI score of 21
placed it in the “Good” category.

Summary

Chloroform, aluminum, iron, lead, and
zinc were all detected in the effluent at
levels that complied with Class III
Surface Water Quality Criteria. Dissolved
oxygen measured at the Control Site (3.2
mg/L) and Test Site 1 (2.8 mg/L) did not
meet the Class III Surface Water Quality
Criterion (>5.0 mg/L, 62-302.530(31)
F.A.C.), however the low dissolved
oxygen levels are not attributed to the
effluent, as the effluent dissolved oxygen
was 11.2 mg/L. The effluent sample was
not acutely toxic to the fish, Cyprinella
leedsi, or to the water flea, Ceriodaphnia
dubia, during 48-hour acute screening
bioassays. The effluent appears to be
contributing to the elevated levels of
phosphorus in this portion of the Peace
Creek Drainage Canal, but the concen-
trations of nitrate+nitrite and TKN appear
to be caused by a non-point source of
nutrients between Test Site 1 and Test
Site 2 rather than the facility. The Control
Site (24.2 mg dry wt/L) and Test Site 1
(20.6 mg dry wt/L) AGP results were
similar at 4 times the “problem” thres-
hold, while the Test Site 2 (10.3 mg dry
wt/L) and effluent (10.2 mg dry wt/L)
AGP results were both 2 times the
“problem” threshold. The algal and ben-
thic macroinvertebrate communities do
not appear to be degraded at Test Site 1;
however, due to the large distance
between Test Site 1 and the facility’s
outfall, it is unknown if the effluent is
having some effect on the biological
communities in the portion of the Peace
Creek Drainage Canal closer to the point
of discharge or Test Site 2.
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Table 6. Stream Condition Index Metrics: Peninsula, Summer Index

April 2004

Metric: Control Site Value 5 3 1 Score
Total Number of Taxa 14 26 25-14 <14 3
Number of EPT Taxa 1 >4 3-2 <2 1
Number of Chironomid Taxa 5 =4 6-4 <4 3
Percent Contribution of Dominant Taxon 57 29 30-64 >64 3
Percent Diptera 7 - <37 >37 3
Florida Index 5 = 6-4 <4 3
Percent Suspension Feeders and Filterers 0 - =4 <7 1
Total Score Poor 17
~ Excellent 26-31
. Good 20-25
Interpretation of Scores Poor 13-19
Very Poor 7-12
Metric: Test Site 1 Value 5 3 1 Score
Total Number of Taxa 14 26 25-14 <14 3
Number of EPT Taxa 4 > 3-2 <2 5
Number of Chironomid Taxa 3 6-4 <4 1
Percent Contribution of Dominant Taxon 44.0 <29 30-64 >64 3
Percent Diptera 6.4 - <37 >37 3
Florida Index 4 6-4 <4 3
Percent Suspension Feeders and Filterers 12.8 - =4 <7 3
Total Score ‘Good 21
~ Excellent 26-31
. Good 20-25
Interpretation of Scores Poor 13-19
Very Poor 7-12
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PAR’ ION
EACILITY
Facility name:  City of Winter Haven Date of Summary: September 15, 2003

Location (detailed ARC view map attached); County: Polk County District: SWD

4400 Pollard Drive

Winter Haven, FL 33880

Latitude 27° 57' 03" N Longitude 81° 42' 35" W
NPDES Permit: FL0036048 State GMS # and Facility Type: Domestic Waste
State expiration date: 08/05/04

Function of facility: The facility is a 5.0 MGD type I Annual Average Daily Flow 150-acre overland flow system. The facility's
effluent is collected in an open ditch and discharges through D001 into an unnamed tributary of the Peace creek drainage canal, a
Class III freshwater body, and ultimately into the Peace river.

Description of treatment process: The facility is an activated sludge domestic wastewater system consisting of one aerated grit
chamber of 60, 318 gallons, three aeration basins with a volume of 4.746 million gallons, two clarifier basins with a volume of .8
gallons and two chlorine contact chambers with a volume of 167,800 gallons.

The disinfected effluent flows into a 30-acre polishing pond prior to land application and discharge.

-One additional clarifier will be constructed with the schedule in Consent Order 99-0248 for a total of three clarifiers.

-Residuals are processed in two aerobic digester tanks of 1.582 million of gallons and a sludge thickener of 79,309 gallons. Residuals
are further treated by Micronair providing destruction of organics.

Receiving waters: Unnamed tributary of the Peace Creek drainage canal Classification of water: III Freshwater
Design Flow: 5.0 MGD Annual Average Daily Flow Mean Flow (12 month average):  3.2MGD

Flow during survey: 0.45 fps average

Discharge is: Intermittent
Therefore, the best time to sample the outfall is: Sample during business hours, plant unattended in the evening.

If facility has a mixing zone proved details (size and parameters): No mixing zone

List effluent limits (add or remove rows and columns):

Parameter Units AnnAvg MoAvg WkiyAvg Single sample Monitoring frequency
*CBODS5 mg/L - Variable Variable - 5 days/week
TSS mg/L 20.0 30.0 45.0 60.0 5 days/week
Temperature mg/L - report report -~ 5 days/week
*Ammonia, (NH;) as N mg/L - Variable Variable - 5 days/week
Chlorine, Total Residual
(For Dechlorination) mg/L - N - 0.01 5 days/week
Dissolved Oxygen - - - 5.0 5 days/week
mg/L (when effluent applied to
overland flow system)
Coliform, Fecal #/100 mL - - - 5 days/week
Alkalinity ug/L - - -- 5 days/week
pH ug/L - - -~ Continuous
g;;:]&;’;?::g o(:}l;lonne ug/L - - - 5 Continuous

* Per permit condition I.A.10, the effluent limits for CBODS and NH3 on a monthly and weekly basis are seasonal.
Descril ial permit conditions and permit modifications:
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Per Minor Revision notice dated September 12, 2001, chronic toxicity tests will be conducted once every six months (semiannual
basis), instead of once every two months as stated in the current permit per permit condition I.A.14. In addition, Surface Ambient
Monitoring shall be conducted once every six months (semiannual basis); instead of conducting the monitoring requirements on a
quarterly basis as stated in the current permit per permit condition LA. 16,

Denctition o8 itted outfall(s);
The facility has a permitted discharge of 5.0 mgd annual average daily flow at D001 to an unnamed tributary of the Peace Creek
Drainage Canal, a Class I1I freshwater body of the State, and ultimately the Peace River. The point of discharge is located at
approximately at latitude 27° 56' 04" N, longitude 81° 41’ 38" W,

nt upsets that occurred within pas

the following informafion:

The Department conducted an FYI-S at the facility on September 1996, Water quality samples were obtained from the outfall weir
location, reference and test sites in the Peace Canal.

The 48-acute bioassay indicated that the species Ceriodaphnia dubia or Cyprinella leedsi resulted in a 100% survival for both species
at the times of sample collection.

Effluent samples indicated that metals (aluminum, iron and zinc) and organic compounds present complied with Class III Water
Quality Standards. CBODS, coliforms and suspended solids were also within water quality standards. The nutrient analyses from all
sampling locations indicated that the effluent is not adversely affecting water quality of the water. Nutrient levels were lower at the
unnamed tributary and the Peace Creek drainage canal sampling locations when compared to results at the outfall location.

In conclusion, the results of the FYIS for the facility indicated that the effluent was not affecting the water quality of the receiving
'water.

Additional information

Staff contributing to this review:

Biologist: Melissa Gunter and Nahir Cornwell
Inspector: Joe Squitieri

Engineer:

Grey line denotes that biologist should know data
Black line denotes that inspector or engineer should know data

City of Winter Haven FYI-5 Test and Control Site Comparability Discussion

Location map for the City of Winter Haven FYIS is located on a separate file.

Page 2 of 4
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Parameter Control Site Test Site 1° Test Site 2
Top Mid Bottom Top Mid | Bottom | Top Mid Bottom
 (m)! 25
Dissolved o . 1.4 1.32 5.28
Specific conductance (uS/cm)’ 160 146 341
[ Temperature (-C) 28.10 2874 25.16
pH (SU) 6.10 597 6.97
uﬂwm e 27°54’45.7"/81°41’ 52.3" 27°55° 3.7 /181°41' 02.4"
Least wide riparian side 12m 12m 1.5m
Artificially channelized Yes, severe ‘ Yes Yes
Artificially impounded No No No
High water mark 3.0m 2.2m .10m
cover % none none Dense canopy
Sediment odor Earthy/organic organic None
Sediment oils none none None
Sediment deposition Muck Muck Sand is moderate to severe
[ System type 3 order 2 order % order
Water odors none none none.
Water surface oils none none none
Clarity turbid turbid Slightly turbid
Color tannic tannic tannic
Periphyton
Fish yes yes none
uatic h
Iron/sulfur bacteria none none none

A recon was not conducted at the control site; however, site 1 is approximately 30 feet upstream from the control site. A recon will be reviewed on
September 15, 2003.

Test site 1 is a channelized water body with no shade where the unnamed tributary enters the Peace Creek drainage canal. Test site 1 is
located approximately 20 meters upstream of the reference site. As you walk upstream, canopy becomes dense. The stream width was
about 15.24 m wide and the velocity was approximately .71 feet per second. Aquatic vegetation (water hyacinth) was present in the
stream. Due to the depth of the stream, TS was not able to cross to the other side and conduct a more accurate characterization of the
right side of the stream bank,

The control site had on its left and right banks aquatic vegetation (water hyacinth) that covered approximately .10m of the whole
length of the creek. There is no canopy cover on either side of the creek. The total depth of the creek was not obtained since the creek
is fairly deep. Test site 1 and the reference site are the most comparable sites for the fifth year inspection study.

Test site 2 is located ﬁpstrcam Test Site 1, in the unnamed tributary. Water quality samples will be obtained from this location for
informational and comparative purposes due to its proximity to the outfall location, even though TS does not consider it is comparable
to the reference site.

Floating Hester-Dendys and periphyton racks will be placed at the test site 1 and control site on September 15, 2003,

Page 4 of 4
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Discharge Monitoring Report Data
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Appendix 3
Explanation of Measurements

(1) Quality Assurance and Quality Control

FDEP's quality assurance requirements for analytical laboratories and field activities are codified in Chapter 62-160, F.A.C.,
Quality Assurance (QA Rule) and in internal Standard Operating Procedures (FDEP SOPs). Methods for all analyses are on file
at the FDEP Central Laboratory in Tallahassee and may be viewed on the web at http://www.floridadep.org/labs/sop/index.htm
and/or http://www.floridadep.org/labs/ga/index.htm.

(2) Chemical Analyses of the Effluent

The effluent was analyzed for nutrients, metals, organic constituents (base, neutral, and acid extractables) and pesticides
following FDEP SOPs. A list of the analytes tested for, results, data qualifiers, the minimum detection limit and the
practical quantitation limit are given in Appendix 4. The results from these analyses were compared with Water Quality
Criteria (62-302 F.A.C.) and facility permit limits (Table 1, Appendix 2). Exceedances of Water Quality Criteria may be
violations of specific provisions of Chapter 62-302 (F.A.C.) and/ or facility permit limits.

(3) Toxicity Bioassays

Acute screening toxicity bioassays were performed on the effluent sample using the water flea, Ceriodaphnia dubia, and
the fish, Cyprinella leedsi following FDEP SOPs TA07_01 and TA07_02. Failure of toxicity testing may constitute a
violation of 62-302.520(21), 62-302.530(62) and/or facility permit limits.

(4) Bacteriological Testing

The effluent and water from control and test sites were analyzed for the presence and concentration of total and fecal
coliform bacteria following FDEP SOPs MB1_0 and MB1_1. High levels of fecal or total coliform bacteria may constitute
violation of 62-302.530(6), 62-302.530(7) and/or facility permit limits.

(5) Habitat Assessment

Habitat assessment is used to evaluate the physical structure and extent of disturbance in a waterbody. Eight aspects are
ranked, with 20 possible points for each aspect (QA Rule SOP FT 3100). The Habitat Assessment score includes types
and amounts of benthic substrates, water velocity, amount of sand or silt accumulation, extent of artificial channelization,
bank stability, and riparian zone width and vegetation type. All scores are summed to yield an overall Habitat Assessment
score. Habitat Assessment score ranges from 11-160 and overall habitat quality is assigned to one of four categories:
Optimal (120-160 points), Suboptimal (80-119 points), Marginal (40-79 points), and Poor (11-39 points).

(6) Algal Growth Potential (AGP)

The effluent and water from control and test sites are autoclaved, filtered (0.45um), inoculated with the unicellular green
alga, Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum, USEPA 2002), and incubated for 14 days
(FDEP SOP TA08_05). The algal growth potential (AGP) value is the peak growth of the alga within that 14-day period,
recorded as mg dry weight/L. Raschke and Shultz (1987) found that an AGP above 5.0 mg dry weight/L represents a
“problem” threshold for fresh receiving waters, implying nutrient enrichment. High AGP values may constitute one line of
evidence for violation of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C. and/or 62-302.530(48)(b) F.A.C..

The concentration of nutrients in a water sample may be used to calculate the expected yield of AGP under the assumption
that other required nutrients (e.g. silicon, micronutrients) are present in excess (Miller et al. 1978). The expected amount of
production is calculated as 38 times the total soluble inorganic nitrogen (nitrate and nitrite plus ammonia) under nitrogen
limitation or 430 times the ortho-phosphate (OP) concentration under phosphorus limitation with an error of + 20%. When
the ratio of nitrogen to phosphorus (N: P) is less than 10:1, nitrogen limitation of algal production is likely. When the N: P
ratio is 20:1 or greater, phosphorus limitation is likely (USEPA 2000). For ratios in-between, co-limitation may occur.
Production of lower biomass than expected may be evidence of growth inhibition related to toxic compounds present in the
water sample tested and may be a violation of 62-302.530(62) F.A.C..
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(7) Algal Phytoplankton and Periphyton Assemblages

Methods: Periphyton were sampled at both control and test sites by incubating glass microscope slides in a standard
periphytometer for 28 days (QA Rule SOP FS7210). Phytoplankton were sampled using a 1 L grab sample (QA Rule SOP
FS7100). Periphyton and phytoplankton were subsampled and identified to the lowest practical level, usually species
(FDEP SOPs AB03, AB03_1 and AB05).

Chlorophyll a Content: Chlorophyll a content is measured in both phytoplankton and periphyton samples to estimate
algal biomass (FDEP SOP BB05). High algal biomass implies nutrient stress (Stevenson and Bahls 1999) and may be a
violation of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C. and/or 62-302.530(48)(b) F.A.C..

Algal Density: Algal density is estimated as number of natural units/ml for phytoplankton samples and number of natural
units/cm? for periphyton samples. Although algal density of a single site is highly variable and depends on a number of
factors, comparison of algal density at a control site to algal density at a related test site gives a partial comparison of algal
biomass at the two sites (Stevenson and Smol 2003).

Taxa richness: Taxa richness is the number of distinct algal taxa present in a sample. Extreme nutrient enrichment tends
to reduce the number of different types of algae present in a sample because a few tolerant taxa tend to reproduce rapidly
and constitute the majority of the cells present. However, moderate nutrient enrichment of nutrient poor waters may
sometimes be correlated with increased algal taxa richness (Stevenson and Bahls 1999) as the algal community begins to
respond to the increased input of nutrients.

Community Composition: Shifts in relative proportions of major groups of algae downstream of a point source,
compared to upstream, control conditions, may indicate negative effects of a discharge (Stevenson and Bahls 1999) and
may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C., 62-302.530(48)(b) F.A.C. and/or 62-
302.530(62) F.A.C..

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a measure of
biological integrity. Low diversity scores are undesirable. Where diversity is low, only a few taxa are abundant as
compared to an area where many taxa are present with more equitable abundance among taxa (Magurran 1988). Low
diversity scores related to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C.,
62-302.530(48)(b) F.A.C. and/or 62-302.530(62) F.A.C..

(8) Benthic Macroinvertebrate Assemblages

Methods: Benthic macroinvertebrates were collected using two methods. Quantitative samples were collected from
Hester-Dendy multi-plate samplers incubated for 28 days (QA Rule SOP FS7430). Qualitative collections are made using
20 dipnet sweeps (QA Rule SOP FS7420). Benthic macroinvertebrates were sorted and identified to the lowest practical
taxonomic level, usually species (FDEP SOP 1Z06).

Taxa richness: Taxa richness is the number of distinct macroinvertebrate taxa present in a sample. Stress, habitat
destruction and pollution tend to reduce the number of different types of organisms present (Karr and Chu 1998).
Decreases in taxa richness related to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-
302.530(48)(a) F.A.C., 62-302.530(48)(b) F.A.C. and/or 62-302.530(62) F.A.C..

Percent Contribution of Dominant Taxon: Percent contribution of the dominant taxon is calculated by dividing the
number of individuals in the most abundant taxa by the total number of individuals counted. Percent contribution of the
dominant taxon tends to increase with increasing perturbation (Plafkin et al., 1989). Increases in the percent contribution of
the dominant taxon related to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a)
F.A.C. and/or 62-302.530(48)(b) F.A.C..

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a measure of
biological integrity. Low diversity scores are undesirable. Where diversity is low, only a few taxa are abundant as
compared to an area where many taxa are present in equitable abundance among taxa (Magurran 1988). A difference of
25% in Shannon-Weaver diversity between results from Hester-Dendy multiplate samplers incubated for 28 days at test
and control sites constitutes a violation of 62-302.530(11) F.A.C..

The Florida Index: Some organisms become rare or absent as the intensity or duration of disturbance increases. The
Florida Index assigns points to stream-dwelling macroinvertebrates based on their ranked sensitivity to pollution (Beck
1954). A site with a high Florida Index score is considered healthy (Ross 1990). Decreases in Florida Index points related
to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C., 62-302.530(48)(b)
F.A.C. and/or 62-302.530(62) F.A.C..

Ephemeroptera/Plecoptera/Trichoptera (EPT) Taxa: This value is the number of EPT taxa present. More EPT taxa are
usually present in unpolluted waters (Plafkin et al., 1989, Wallace et al., 1996). Decreases in the number of EPT taxa
related to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C., 62-
302.530(48)(b) F.A.C. and/or 62-302.530(62) F.A.C..

15



Community Composition: Shifts in proportions of major groups of organisms downstream of a point source, compared to
upstream, control conditions, may indicate negative effects of a discharge (Karr and Chu 1998). Shifts in community
composition related to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C., 62-
302.530(48)(b) F.A.C. and/or 62-302.530(62) F.A.C..

Functional Feeding Groups: Environmental degradation may differentially affect groups of invertebrates based on how
the group feeds (e.g. predators, deposit feeders, etc.). In Florida, pollution may be responsible for reducing the numbers of
filter feeders (FDEP 1994) and shredders (EA Engineering 1994). Changes in the proportions of functional feeding groups
related to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C., 62-
302.530(48)(b) F.A.C. and/or 62-302.530(62) F.A.C..

The Stream Condition Index (SCI): The SCl is a composite macroinvertebrate metric developed for Florida. Using data
from qualitative dipnet samples, the SCI assigns points to seven parameters, depending on how closely each parameter
approaches an expected reference condition (QA Rule SOP LT 7200). Points are summed to yield a final SCI score (range
7-33, depending on region and index period). Included in the calculation of SCI are taxa richness, number of EPT taxa,
‘number of Chironomid taxa, percent contribution of the dominant taxon, the Florida Index, percent contribution of Diptera,
and the percent contribution of suspension and filter feeders. Scores are broken into four ordinal groups: Excellent, Good,
Poor and Very Poor. A decrease in ordinal SCI score from the Control to the Test site may be evidence of degradation
related to a facility’s effluent. An SCI score of “Poor” or “Very Poor” related to a facility’s effluent may constitute violations
of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C., 62-302.530(48)(b) F.A.C. and/or 62-302.530(62) F.A.C..

(9) Statistical Comparisons

Statistical comparisons of the proportions of taxa, major groups or feeding groups were made using 95% confidence intervals
on proportions. A 95% confidence interval is the range of values above and below a given proportion that has a 95% chance of
containing the true proportion (Sokal and Rohlf 1995). If the 95% confidence intervals for two proportions do not overlap, then
the proportion of X in sample 1 is significantly different from the proportion of X in sample 2 at p<0.05. A “p<0.05” level of
significance means that there is less than a 5% chance that the true proportions in the two samples are the same. All
comparisons that are labeled as significant in the text have a probability <0.05 that the proportions are the same.
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Appendix 4

Chemical analysis of effluent and receiving water

Date Sampled Field ID Analysis Group Component Result Units RemarkMDL  PQL

10/13/2003 14:45 29234 Bio-AGP/LimNut Algal Growth Potential 10.2 mg DryWt/L 0.1 0.3
085 26

10/13/2003 14:45 29234 Bio-Chl-a Chlorophyll-A, Monochromatic, Water 0.85 ug/L U .
10/13/2003 14:45 29234 Bio-Chl-a Phaeophytin-A, Monochromatic, Water 0.85 ug/L U 085 26
10/13/2003 14:45 29234 Bio-Toxicology Bioassay-Acute-Screen-FW-C.dubia, L 100 LC50 L

10/13/2003 14:45 29234 Bio-Toxicology Bioassay-Acute-Screen-FW-Fish, LC50100 LC50 L

10/13/2003 14:45 29234 BNA-Water 1,2,4,5-Tetrachlorobenzene 11 ug/lL U 4.3
10/13/2003 14:45 29234 BNA-Water 1,2,4-Trichlorobenzene 1.1 ug/lL u 43
10/13/2003 14:45 29234 BNA-Water 1,2-Dichlorobenzene 1.1 ug/L U 43
10/13/2003 14:45 29234 BNA-Water 1,3,5-Trinitrobenzene 43 ug/lL U 17
10/13/2003 14:45 29234 BNA-Water 1,3-Dichlorobenzene 1.1 ug/L U 4.3
10/13/2003 14:45 29234 BNA-Water 1,3-Dinitrobenzene 22  uglL U 8.7
10/13/2003 14:45 29234 BNA-Water 1,4-Dichlorobenzene 1.1 ug/L U 4.3
10/13/2003 14:45 29234 BNA-Water 1,4-Naphthoquinone 22 ug/L U 87
10/13/2003 14:45 29234 BNA-Water 1-Naphthylamine 11 ug/L uJ 43
10/13/2003 14:45 29234 BNA-Water 2,3,4,6-Tetrachlorophenol 22 ug/L u 8.7
10/13/2003 14:45 29234 BNA-Water 2,4,5-Trichlorophenol 1.1 ug/L U 4.3
10/13/2003 14:45 29234 BNA-Water 2,4,6-Trichlorophenol 1.1 ug/L U 4.3
10/13/2003 14:45 29234 BNA-Water 2,4-Dichlorophenol 1.1 ug/L U . 4.3
10/13/2003 14:45 29234 BNA-Water 2,4-Dimethylphenol 54 ug/L u 4 220
10/13/2003 14:45 29234 BNA-Water 2,4-Dinitrophenol 16 ug/L U 6 65
10/13/2003 14:45 29234 BNA-Water 2,4-Dinitrotoluene 1.1 ug/L U A 4.3
10/13/2003 14:45 29234 BNA-Water 2,6-Dichlorophenol 1.1 ug/L U A 4.3
10/13/2003 14:45 29234 BNA-Water 2,6-Dinitrotoluene 1.1 ug/L ] A 4.3
10/13/2003 14:45 29234 BNA-Water 2-Acetylaminofluorene 1.1 ug/L U A 4.3
10/13/2003 14:45 29234 BNA-Water 2-Chloronaphthalene 1.1 ug/L U A 4.3
10/13/2003 14:45 29234 BNA-Water 2-Chlorophenol 1.1 ug/L U A 4.3
10/13/2003 14:45 29234 BNA-Water 2-Methyl-4,6-dinitrophenol 3.3 ug/lL U 3 13
10/13/2003 14:45 29234 BNA-Water 2-Methylnaphthalene 1.1 ug/L U A 4.3
10/13/2003 14:45 29234 BNA-Water 2-Naphthylamine 11 ug/L U 1 43
10/13/2003 14:45 29234 BNA-Water 2-Nitroaniline 1.1 ug/L U A 4.3
10/13/2003 14:45 29234 BNA-Water 2-Nitrophenol 1.1 ug/L U A 43
10/13/2003 14:45 29234 BNA-Water 2-Picoline 1.1 ug/L ] A 4.3
10/13/2003 14:45 29234 BNA-Water 3,3'-Dichlorobenzidine 43 ug/L U 3 170
10/13/2003 14:45 29234 BNA-Water 3,3'-Dimethylbenzidine 22 ug/L U 2 87
10/13/2003 14:45 29234 BNA-Water 3-Methylcholanthrene 1.1 ug/L u A 4.3
10/13/2003 14:45 29234 BNA-Water 3-Nitroaniline 1.1 ug/L u A 43
10/13/2003 14:45 29234 BNA-Water 4,4'-DDD 1.6 ug/lL U .6 6.5
10/13/2003 14:45 29234 BNA-Water 4,4'-DDE 1.6  ug/lL U .6 6.5
10/13/2003 14:45 29234 BNA-Water 4,4'-DDT 1.6  ug/l U .6 6.5
10/13/2003 14:45 29234 BNA-Water 4-Aminobiphenyl 43 ug/lL U 3 17
10/13/2003 14:45 29234 BNA-Water 4-Bromophenyl phenyl ether 1.1 ug/L U 11 4.3
10/13/2003 14:45 29234 BNA-Water 4-Chloro-3-methylphenol 1.1 ug/L U 1.1 4.3
10/13/2003 14:45 29234 BNA-Water 4-Chloroaniline 1.1 ug/L U 1.1 4.3
10/13/2003 14:45 29234 BNA-Water 4-Chlorophenyl phenyl ether 22 ug/lL U 2.2 8.7
10/13/2003 14:45 29234 BNA-Water 4-Nitroaniline 1.1 ug/L uJ 1.1 4.3
10/13/2003 14:45 29234 BNA-Water 4-Nitrophenol 16 ug/L u 16 65
10/13/2003 14:45 29234 BNA-Water 5-Nitro-o-toluidine 1.1 ug/L U 1.1 4.3
10/13/2003 14:45 29234 BNA-Water 7,12-Dimethylbenz(a)anthracene 1.1 ug/L u 1.1 4.3
10/13/2003 14:45 29234 BNA-Water Acenaphthene 1.1 ug/L U 1.1 4.3
10/13/2003 14:45 29234 BNA-Water Acenaphthylene 1.1 ug/L U 1.1 4.3
10/13/2003 14:45 29234 BNA-Water Acetophenone 1.1 ug/L U 1.1 4.3
10/13/2003 14:45 29234 BNA-Water Aldrin 1.6  ug/L uJ 1.6 6.5
10/13/2003 14:45 29234 BNA-Water Aniline 1.1 ug/L U 1.1 43
10/13/2003 14:45 29234 BNA-Water Anthracene 1.1 ug/L U 1.1 4.3
10/13/2003 14:45 29234 BNA-Water Azobenzene/1,2-Diphenylhydrazine 1.1 ug/L U 1.1 4.3
10/13/2003 14:45 29234 BNA-Water Benzidine 110 ug/L u 110 430
10/13/2003 14:45 29234 BNA-Water Benzo(a)anthracene 1.1 ug/L U 1.1 4.3
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BNA-Water
BNA-Water
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Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Butyl benzyl phthalate
Chrysene

Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran

Dieldrin

Diethyl phthalate
Dimethyl phthalate
Dimethylaminoazobenzene
Dinoseb

Diphenylamine
Endosulfan |

Endosulfan Il

Endosulfan sulfate

Endrin

Endrin aldehyde

Ethyl methanesulfonate
Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachloropropene
Indeno(1,2,3-cd)pyrene
Isophorone

Isosafrole

Methapyrilene

Methyl methanesulfonate
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
Naphthalene
Nitrobenzene
Nitroquinoline-1-oxide
Pentachlorobenzene
Pentachloroethane
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenanthrene

Phenol

Pyrene
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GC-Water
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Metals-Water

Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid

Overflow

VOC-Water
VOC-Water
VOC-Water

Pyridine
Safrole
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
m,p-Cresols
o-Cresol
o-Toluidine
Alachlor
Ametryn
Atrazine
Azinphos Methyl
Bromacil
Butylate
Chlorpyrifos Ethyl
Chlorpyrifos Methyl
Diazinon

Ethion
Ethoprop
Fenamiphos
Fonofos
Hexazinone
Malathion
Metalaxyl
Metolachlor
Metribuzin
Mevinphos
Naled
Norflurazon
Parathion Ethyl
Parathion Methyl
Phorate
Prometryn
Simazine
Aluminum
Arsenic
Cadmium
Calcium
Chromium
Copper

Iron

Lead
Magnesium
Nickel
Selenium
Silver

Zinc
Ammonia-N
Color
NO2NO3-N
N_KJEL_TOT
O-Phosphate-P
Organic Carbon
TSS

Total-P
Turbidity

Oil and Grease
Bromodichloromethane
Bromoform
Chloroform
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2.2
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0.45
6.6
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VOC-Water

Dibromochloromethane

Bio-AGP/LimNut Algal Growth Potential

Bio-Chl-a
Bio-Chl-a
Bio-Chl-a
Bio-Chl-a

Bio-Invertebrates Macroinvert-FW-Quan-ArtSubstr-

Bio-Peri/Phyto

Bio-Peri/Phyto

Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid

Chlorophyll-A, Monochromatic, Peri
Chlorophyll-A, Monochromatic, Water
Phaeophytin-A, Monochromatic, Peri

0.2
20.6
42
1.2
0

Phaeophytin-A, Monochromatic, Water 1.2
Bio-Invertebrates Macroinvert-FW-Qual-Dipnetx20-# Taxa 15

Periphyton-Quantitative-# Diatom Taxa 27

Periphyton-Quantitative-# Wet Taxa

Ammonia-N
NO2NO3-N
N_KJEL_TOT
O-Phosphate-P
Total-P

Bio-AGP/LimNut Algal Growth Potential

Bio-Chl-a
Bio-Chl-a
Nutrients-Liquid
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BNA-Water
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Chlorophyll-A, Monochromatic, Water
Phaeophytin-A, Monochromatic, Water

Ammonia-N
NO2NO3-N
N_KJEL_TOT
O-Phosphate-P
Total-P
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
,3,5-Trinitrobenzene
3-Dichlorobenzene
3-Dinitrobenzene
4-Dichlorobenzene
,4-Naphthoquinone
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methylnaphthalene
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
3,3"-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Nitroaniline
4,4'-DDD
4,4'-DDE
4,4'-DDT
4-Aminobiphenyl
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline

1
1,
1l
1,
1
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18
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0.35
1.9
0.097
0.18
10.3
0.85
0.85
0.022
0.14
0.9

1

1.1
0.96
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3.8
0.96
1.9
0.96

ug/L u
mg DryWt/L
mg/m2
ug/L U
mg/m2
ug/L u
# Taxa

# Taxa
#Taxa
#Taxa

mg N/L
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mg N/L

mg P/L
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4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
5-Nitro-o-toluidine
7,12-Dimethylbenz(a)anthracene
Acenaphthene
Acenaphthylene
Acetophenone

Aldrin

Aniline

Anthracene
Azobenzene/1,2-Diphenylhydrazine
Benzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Butyl benzyl phthalate
Chrysene

Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Dibenzofuran

Dieldrin

Diethyl phthalate

Dimethyl phthalate
Dimethylaminoazobenzene
Dinoseb

Diphenylamine

Endosulfan |

Endosulfan Il

Endosulfan sulfate

Endrin

Endrin aldehyde

Ethyl methanesulfonate
Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachloropropene
Indeno(1,2,3-cd)pyrene
Isophorone

Isosafrole

Methapyrilene

Methyl methanesulfonate
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosomethylethylamine
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N-Nitrosomorpholine
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Naphthalene
Nitrobenzene
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beta-BHC
delta-BHC
gamma-BHC
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Atrazine
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REP #1 Bio-Invertebrates Macroinvert-FW-Quan-ArtSubstr-

Metals-Water
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Overflow
VOC-Water
VOC-Water
VOC-Water
VOC-Water

Bio-Chl-a
Bio-Chl-a
Bio-Chl-a
Bio-Chl-a

Bio-Peri/Phyto
Bio-Peri/Phyto
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Metals-Water
Metals-Water
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Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid
Nutrients-Liquid

Zinc
Ammonia-N
NO2NO3-N
N_KJEL_TOT
O-Phosphate-P
Organic Carbon
Total-P

Oil and Grease

Bromodichloromethane

Bromoform
Chloroform

Dibromochloromethane
Bio-AGP/LimNut Algal Growth Potential

Chlorophyll-A, Monochromatic, Peri
Chlorophyll-A, Monochromatic, Water
Phaeophytin-A, Monochromatic, Peri
Phaeophytin-A, Monochromatic, Water
Bio-Invertebrates Macroinvert-FW-Qual-Dipnetx20
Bio-Invertebrates Macroinvert-FW-Quan-ArtSubstr
Periphyton-Quantitative-# Diatom
Periphyton-Quantitative-# Wet Taxa

Ammonia-N
NO2NO3-N
N_KJEL_TOT
O-Phosphate-P
Total-P
Aluminum
Arsenic
Cadmium
Calcium
Chromium
Copper

Iron

Lead
Magnesium
Nickel
Selenium
Silver

Zinc
Ammonia-N
NO2NO3-N
N_KJEL_TOT
Total-P
Aluminum
Arsenic
Cadmium
Calcium
Chromium
Copper

Iron

Lead
Magnesium
Nickel
Selenium
Silver

Zinc
Ammonia-N
NO2NO3-N
N_KJEL TOT
Total-P

23

11
0.059
0.35

0.098
0.18

0.083
0.05

1.9

0.05
0.02

0.02
8.1
0.01
0.008
0.06
0.02
122
0.06
36.1

2.8
141
0.43
6.7

0.02
0.035
0.34
0.82
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=
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mg N/L
mg N/L
mg N/L
mg P/L
mg C/L
mg P/L
mg/l
ug/L
ug/L
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mg DryW
mg/m2
ug/L
mg/m2
ug/L
# Taxa
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mg N/L
mg N/L
mg P/L
mg P/L
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mg/L
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mg/L
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mg N/L
mg N/L
mg N/L
mg P/L
ug/L
ug/L
ug/L
mg/L
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ug/L
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mg/L
ug/L
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ug/L
ug/L
mg N/L
mg N/L
mg N/L
mg P/L
# Taxa

mCccczc—cc—cc

cC C

—C CcCcCcTCcTCcccccc—cc—cc

- - C

>>>

0.01
0.004
0.06
0.004

0.02

0.2
0.2
0.2

0.1
1.2
1.2

0.01
0.004
0.12
0.004
0.04

0.025
0.05

15
0.05
0.02

0.02

0.01
0.004
0.06
0.02

0.025
0.05

15
0.05
0.02

0.02

0.01
0.02
0.06
0.08

16
0.02
0.01
0.2
0.01

0.06

60

0.08

0.24



10/13/2003 11:15
10/13/2003 10:30
10/13/2003 11:15
10/13/2003 10:30
10/13/2003 11:15
10/13/2003 22:30
10/13/2003 22:30
10/13/2003 22:30
10/13/2003 22:30

REP #1 Bio-Invertebrates Macroinvert-FW-Quan-ArtSubstr-
REP #2 Bio-Invertebrates Macroinvert-FW-Quan-ArtSubstr-
REP #2 Bio-Invertebrates Macroinvert-FW-Quan-ArtSubstr-
REP #3 Bio-InvertebratesMacroinvert-FW-Quan-ArtSubstr-
REP #3 Bio-Invertebrates Macroinvert-FW-Quan-ArtSubstr-
TRIP BLANK VOC-Water Bromodichloromethane

TRIP BLANK VOC-Water Bromoform

TRIP BLANK VOC-Water Chloroform

TRIP BLANK VOC-Water Dibromochloromethane

# Taxa
# Taxa
# Taxa
# Taxa
# Taxa
ug/L
ug/L
ug/L
ug/L

cCccCcc

—_—d -

Field ID
29234
29235
29236
29237
29238
29295
29296

Site Location

Outfall — Effluent grab samples
Test Site

Test Site 2

Field Blank

Control Site

Field Blank — Composite Sampler

Outfall — Effluent composite samples
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Appendix 5
Typical Values for Selected Parameters in Florida Waters

Percentile Distribution (1617 stations)

CONTROL SITE
[ Parameter [5% [10% [20% [30% [40% |50% |60% [70% |80% [90% [95% [Measured |
Periphyton > | 031|043 | 077 | 1.04 | 2.16 | 2.94 | 6.45 | 10.51 | 17.00]| 39.51 | €98 19
Chlorophyll @ (mg/m ) - 5
Hester-Dendy Diversity | 0.84 | 2.12 | 2.48 | 2.74 [ 2.88 | 3.09 | 3.25 | 3.40 | 3.52 | 3.76 | 3.90 3.5
Hester-Dendy Taxa
Richress 6 6.5 9 115 | 13 15 17 | 215 | 26 29 32 20
Dipnet Taxa Richness 9 12 17 20 22 24.5 26 28 31 37 53 14
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 [ 0.87 | 1.00 [ 1.11 | 1.26 | 1.49 | 1.93 | 2.80 1.9
Total Ammonia 0.02 | 0.02 | 0.04 | 0.05 [ 0.06 | 0.08 | 0.11 | 0.14 | 0.20 | 0.34 [ 060 | 0.059
Nitrate plus Nitrite 0.01 | 0.01 [ 0.03 ]| 0.05 [ 0.07 | 0.10 | 0.14 [ 0.20 | 0.32 | 0.64 | 1.05 0.35
Total Phosphorus 0.02 | 0.03 [ 0.05 ] 0.06 [ 0.10 | 0.13 [ 0.18 | 0.25 | 0.39 | 0.74 | 1.51 0.18
Orthophosphate 0.01 | 0.01 [ 0.03 ] 0.04 [ 0.05 | 0.08 | 0.11 | 0.17 | 0.27 | 059 |[1.37| 0.098
Turbidity (NTU) 0.60 | 0.90 | 1.20 | 1.45 | 2.10 | 2.80 | 3.60 | 4.50 | 6.65 | 10.45 1%'3 11
TEST SITE 1
| Parameter 5% [10% [20% |30% [40% [50% |60% |70% |80% [90% [95% [Measured ]
Periphyton > | 031 ] 043|077 | 1.04 | 216 | 2.94 | 6.45 | 10,51 | 17.00 | 39.51 | 60.85| 42
Chlorophyll a (mg/m )
Hester-Dendy Diversity | 0.84 | 2.12 | 248 | 2.74 | 2.88 | 3.09 | 3.25 | 3.40 | 3.52 | 3.76 | 3.90 3.3
Hester-Dendy Taxa
Richness 6 w6.5 9 115 | 13 15 17 | 215 | 26 29 32 30
Dipnet Taxa Richness 9 12 17 20 22 [ 245 [ 26 28 31 37 53 14
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 | 0.87 | 1.00 | 1.11 | 1.26 | 1.49 | 1.93 | 2.80 1.9
Total Ammonia 0.02 | 0.02 [ 0.04 | 0.05 | 0.06 | 0.08 | 0.11 | 0.14 | 0.20 | 0.34 [ 0.60 | 0.055
Nitrate plus Nitrite 0.01 | 0.01 [ 0.03 ] 0.05 | 0.07 | 0.10 | 0.14 | 0.20 | 0.32 | 0.64 | 1.05 0.35
Total Phosphorus 0.02 | 0.03 | 0.05 | 0.06 | 0.10 | 0.13 [ 0.18 | 0.25 [ 0.39 | 0.74 | 1.51 0.18
Orthophosphate 0.01 | 0.01 [ 0,03 ]| 0.04 [ 0.05 | 0.08 [ 0.11 | 0.17 | 0.27 | 059 | 1.37 | 0.097
Turbidity (NTU) 0.60 | 090 | 1.20 | 145 | 2.10 | 2.80 | 3.60 | 450 | 6.65 [10.45]16.30| 14.0

Taxa richness and diversity values are for benthic macroinvertebrates. Hester-Dendy sample= benthic macroinvertebrates
collected from a standardized multi-plate sampler. Dipnet taxa richness = number of taxa collected in standardized dipnet
sweep samples. Diversity = Shannon-Weaver H'. NTU = Nephelometric turbidity units. Adapted from Joe Hand, FDER,
personal communication, 1991 (data collected 1980-1989). ND = No data.
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TEST SITE 2

[ Parameter [5% [10% [20% [30% [40% [50% [60% [70% [80% |90% |95% |Measured ]
Periphyton 2 | 031 ] 043|077 | 1.04 | 216 | 2.94 | 6.45 | 10.51 | 17.00 | 39.51 | 60.85| ND
Chlorophyll a (mg/m )
Hester-Dendy Diversity | 0.84 | 2.12 | 2.48 | 2.74 | 2.88 | 3.09 | 3.25 | 3.40 | 3.52 | 3.76 | 3.90 | ND
Hester-Dendy Taxa 6 | 65| 9o | 15| 13| 15 | 17 | 215 26 | 29 | 32 ND
Richness
Dipnet Taxa Richness 9 12 17 20 22 24.5 26 28 31 37 53 ND
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 | 0.87 | 1.00 | 1.11 | 1.26 | 1.49 | 1.93 | 280 | 0.9
Total Ammonia 0.02 | 0.02 | 0.04 | 0.05 | 0.06 | 0.08 | 0.11 | 0.14 | 0.20 | 0.34 | 0.60 | 0.022
Nitrate plus Nitrite 0.01 | 0.01 | 0.03 | 0.05 | 0.07 | 0.10 | 0.14 | 0.20 | 0.32 | 0.64 | 1.05 | 0.14
Total Phosphorus 0.02 | 0.03 | 0.05 | 0.06 | 0.10 | 0.13 | 0.18 | 0.25 | 0.39 | 0.74 | 1.51 | 1.1
Orthophosphate 0.01 | 0.01 | 0.03 | 0.04 | 0.05 | 0.08 | 0.11 | 0.17 | 0.27 | 0.59 | 1.37 | 1.0
Turbidity (NTU) 0.60 | 0.90 | 1.20 | 1.45 | 2.10 | 2.80 | 3.60 | 4.50 | 6.65 | 10.45 | 16.30| 2.9

Taxa richness and diversity values are for benthic macroinvertebrates. Hester-Dendy sample= benthic macroinvertebrates
collected from a standardized multi-plate sampler. Dipnet taxa richness = number of taxa collected in standardized dipnet
sweep samples. Diversity = Shannon-Weaver H’. NTU = Nephelometric turbidity units. Adapted from Joe Hand, FDER,
personal communication, 1991 (data collected 1980-1989). ND = No data.
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Appendix 7

Habitat Assessment Field Sheets.

DEP-SOP-001/01: Form FD 9000-3 (June 20 2001)
PHYSICAL/ICHEMICAL CHARACTERIZATION FIELD SHEET

GA T BTORCT CTATCH HOMDL | DATE (MEVy ] TG l TECC NGOGy O
SUBMITTING AGENCY NAME: WATER:
TR VARKS: ; TCCATION: /16 5 4 48.1.° FiEL 3 r
*di1’ so.4 »
mmitﬂ}ns% Control Stre
{spacify relative percant in asch category): . .
T ORESTINATURAL | SILVICULTURE | ASTURE TURAL | RESDENTIAL v7| COMMERCIALv~ | INDUSTRIAL | CTHER(SPECIF)
biien : : X
i |1 i (S 8 ] R !
1Al WATFREHED FSOAICN (chack hrx) Nons light Mesiecatas [ Heavy L]
TR8AL ViAWHALI 188 N0 TBLLLANEIT ol ook Lot Mo oot ot L] sy st L] [ T ¢ :a.“f!
"WIDTH OF RIPARIAN VEGETATICN (M) LT6T & WAP DOMINANT TYPICAL WIDTH (M) DEPTH (M) VELOCITY [N/SEC) TRANEZT TG of
On laast buffered sids; O VEQETATION CN BACK O.5c) - 20 '.. widetn 53_,“.‘,.; !E o m w‘cef

ARmsicaLLy Crannelzen Ul ne X UJ i :
e S ey |0 W] [(Olh W B

ARTIFGIALLY WsounceD O yes mare slnuets

HIGH WATER MAR 1 +logs] = [
L *log95) * (L95] o L

{m above present water level) (presertdepthin m)  (m above bad)

"CANORY COVER% : OFEN E LIGHTLY SHADED (11-48%): L MODERATELY SHAED (46-80%): L HEAVILY SHADED; ]

g 7
covensce | savpLED %o | susrue ves covraze | o | “EMR
wﬁmm SAND i
LEAF PACKS OF MA " MUCIMUCKEILT | A% i) SC(*Zo
A&nﬂim i SC1x 7o | Omer:
ROCK OR SHELL RUBBLE OTHER! n ]
[ UNDERCUT BANKS/RCOTS | : DRAW AERIAL IEW SKET CH OF HABITATS FOUNDA 100 M S2C TN
SO S SR AN T
WATER QUALITY Q“E“ Tewn.iCy: | PH(s: | DO.owy | SONR koG Secod (uy
[Tor Pt
MO-DEPTH 2.0 7. S T3 5] MY 0.2
oTToN
Sveteu TvPE, STEu IWEEOAES)  Bie 6 OREE
i T ORFR AR CREATER 1ake M wenane 1 Famtasy O ona: O
WATER ODORS (CHEGK BOX): N oA 5, Swwage: (L Percieow: [0 Cwmwo 0 O (J
WATER SURFAGE OILS BOX): NO& 2K, e O Guoss [0 oo O
CLARITY 30X): CLER: B8, Sueeoyrume: T ToReio: OricE o
COLOR (CHECK BOX): TN T GREN (ALGAEY O Cow =BT - AR
%Azgalmk_mmiﬁm ABUNDANCE. &as&m aae COMMON  ABUNDANT
- FERPHYTON
SKIES | 5NNy signit oreeze, ot g a8
AquaTe MacrorHyTes [ C )
IRCNISAFUR an. b [ ) [m)
BAMPLING TEAN: SIGNATU A7 . DATE.
520 TeR Mo Vv LA MA'_; R i 3PS Wi )\) (o 1% 0F
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DEP-S0OP-001/C1:

Form FD 8000-5 (Cacember 11, 2001)

STATE OF FLORIDA, DEPARTMENT CF ENVIRONMENTAL FROTECTION
STREAM/RIVER HABITAT ASSESSMENT FIELD SHEET

§ SUEWITTING ABSNCY GOCE STORET STATIGH NUVESS, | DATE gawtorr, | REGEIVING BODY OF WATZ5:
SUBMITTING AGENCY HAM i
e . {c/12 D’-?'ngg%rpp‘z Cvan. Cove!
l REMARKS! COUNTY; LCCATION: FIELD IQ/NAME:
‘ Pl Winter Haan 2 CONTROL 3 (Te
Habitat Faramater Optimal ! Subostimal Marginal Poar i
Faur or mere ;mdl.c’!vc Thres srocuctive hacitats Twa productive habiiate | Gng o lzes coccioive ;
imgry Hatia! hatitats present [snegs, trés presen;. Adeguste nebilat, pressnl Lass hen desirgble | nabiel Lackofmatitatis
Componants rocisiundercut banks, aquatic | Soms eubstrates may be new habita, frequently disturbad or | cbvicus, syosiraiss unstatis |
vegetation, laaf cacke (partially | fall {freen lazves of gnags) remevad or smeiherag :
Substrate dezayed), rack] f
Dhversity _i_ | :
20 19 18 17 16 | 15 14 13 12 1 987 es 5(3;321 |
Grawer han G0% OTOGUCIVE | 167 10 40 DICOUCHvS NaGHAL | 6% 10 1% Froducive Maviial | Les3 dhan % Lraucive ]
Substrate habttat prasent al sils by 2sngi sxem racitat
aaiasiy (2
20 19 18 17 8 52| Qrarts 543131
Max, chRerved 8t [ypIca Tax, CCRoVEa & Eieal Ve, cLe8rved at tyaical Mex corerves & woical

i

wntnr\mccz:y ! 2

transecy > 0.25 migses. But < !
mises .

transes: 0.4 a 0.25 mises
ot

transest: 0.08 10 0.1 maee

irangsst, <0.05 mises:or
§08I6 SOSUMNg: > 1 migas

i

i 20 18 18 17 1 153413{>“ 10987 A £43 21 }
[ Fabitat Z U3 thar 20% of haohate Z0%-50% ¢ hacia's anectad meiEnng of £0%-8 0‘." of‘he | Smcinenng o 72C% of
| Smothering _¢ afectad by send or st by sane & sit secumulstion habims with sand or lll, gacls | resitas with sanc or 8is. 3¢
[ masenernsanaans secumuistion shailow, frequent sedimant 28v8 Drobiam, nacly gheant
| 5 movarent . .
’?nrvS;m____g 20 19 18 17 16 ! 15 14 13 12 11 |a 650 §432 |
| Secondary Haziat No anifieial channeiization or | May hava bean chenngiizadin | Channelizad, somewnat ity mm.sc. b
D Qe diaduing. Slison will iwinel, | Uiz pas, 220 yia}, Lot mosily isuuvera. bu 2 80% of arep CUI 33NK8, SraignL nsLresm ;
: SNUOYS patiem ! recoversd, ey aooc sinucus | affecied nabhat highly aitsrad ;
| Artificiel QE_ i {
| Channelizatio 2019 .18 17 16 | 14 13 12 H 108876 f a4 3 2.1 .
[ Bank Stability ] Eiabie. No evigencs o erssn Mederataiy siame, irfrequent | Modersely unstabie. Modarsta | Uneiasie. wiany 20%e-30%)
i Ty cr bank failure, Uit petendal | of smail areas of arcaicn, 8regs of grosion, hign arosicn | raw, areded srass. Coviews |
i Right Sank d | fov ?u!un R mestizgaaied cvar, actenisl curing floods. ! bans sioughing. |
; Laft Saax [ J 8 5 4 : 3 2.1 !
| i ot ! J
Ripartas Buffer Wigth &f nativa mgs.slron Width of Astive vegzation Wigth & native ve,,a'mm 0 | Lessinan 3 m ¢ native !
Zone Width {least buffered sice) grester (least buflered slce) 1040 18 m | 12 m. human activites il Eufls: zone cus ic Intsnsive |
l than 18 m : 0S8 10 sysiem numan activities |
| Rghgew Y i LR
; Latt Sank 1 10 3 8§ 7 8 54 3 2
Riparian Zone Cuer 80% Of Hpafian surfaces | S0 10307 O 154NN ZONE 8 | 2% 9 50% Of NipGnEN zone 13 | La®8 Man 22% of ream
Vagatstion Quality censist of native plante, veosietad. andior ona ciass of | vegstated, anc/or one of tvo pank surfacas are vecals's
- I inciuding trees, undarsiory piants normaly excestsd for expectad clzssas of DIanIs arg | anGiy POOr plant commun ...;
Right 2am¢ §ArUBS, or non-woety the suniigh: & habitat conditions | nal regrasemisd, Paiches af (8.5. grass monazullure ¢
Left Eank A macrophytes. Narmal, I3 not recresented. Scme bare soil er dosely crosoed exctics; present. '/egsidion
axeetiad plant community for disrunden in cammurity vagetation, disrupticn cbwinus, | ramaved 14 siutsle heignt of
seante eNsnenwruas 2iven suniight & hethat qvigent. ¢ Jincoes orlgss
Sacondary 2(0 taaditions L
w20 109 : 8 7 & | 5 4 s o7
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DEP-SOP-001/01: Form FD 9000-3 (December 11, 2001)
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD SHEET
SUBMITTING AGENCY CODE: STORET STATION NUMBER: DAIE (MDIY): | TIME RECEIVING BODY OF ;

SUBMITTING AGENCY NAME: lo 1?9/0 3 5“‘5 %ﬁi& Crosk.Can aﬁL
REMARKS: . COUNTY: LOCAT!ON: #3 WWﬂD FIELD ID/NAME: '

T o q | PoLy— Winter Howen Test Site. 1
RIPARIAN ZONE/STREAM FEATURES

PREDOMINANT LAND-USE IN WATERSHED  (speciy relative percent in each category):
FOREST/NATURAL | SILVICULTURE FIELD/PASTURE | AGRICULTURAL | RESIDENTIAL COMMERCIAL INDUSTRIAL OTHER (SPECIFY)

| I | L5 ] | 2 ] [ I N e

/
LOCAL WATERSHED EROSION (check box):  None [ ] Slight Moderate [+~  Heavy []
LocAL WATERSHED NPS POLLUTION (check box): Noevidence [ ] Sligt []  Moderate potential [_]  Obvious sources [sf==—""
WIDTH OF RIPARIAN VEGETATION (m) LIST & MAP DOMINANT TyricAL WiDTH (M) DEPTH (M)VELOCITY (M/SEC) TRANSECT
On least buffered side: /0 VEGETATION ON BACK A0 muwide
mlFmMVMNMEaEno”E mr:mmmﬁy L 3% mws [0S w8 [~ 5& md
ARTIFICIALLY IvPOUNDED [} yes more sinuous
HIGHWATERMAR@-F [ _;{':} l 1.9 }
[«9 mdeeg [+]S mdeed [ .4 mdeep
(m abave present waler level) {presentdepthinm)  (m above bed)

CANOPY COVER %:  OPEN: ] LIGHTLY SHADED (11-45%): (]  MODERATELY SHADED (46-80%): [ ] HEAVILY SHADED: []

SEDIMENT/SUBSTRATE L
SEDIMENT ODORS:  NORMAL: __~SEWAGE: PETROLEUM: CHEMICAL: AnAErcBic: [ Omier: [
SEDIMENT O1LS: ABSENT: SLIGHT: MODERATE: PROFUSE:
SEDIMENT DEPOSITION: SLUDGE: [_] SAND SMOTHERING:  NOKE ODERATES, ~ SILT SMOTHERING: NONE CMODERATES OTHER:
SLIGHT _ SEVERE SLIGHT _SEVERE

SUBSTRATE TYPE % #TIMES % # TIMES

COVERAGE SAMPLED METHOD, | SUBSTRATE TYPES COVERAGE SAMPLED METHOD
WOOoDY DEBRIS (SNAGS) [7. [[e) DAPRET | Sanp
LEAF PACKS OF MaTS Muo/Muck/SiLT
AQUATIC VEGETATION \% 1O DIPNETY | OtHer:
ROCK OR SHELL RUBBLE OTHER:
UNDERCUT BANKS/ROOTS DRAW AERIAL VIEW SKETCH OF HABITATS FOUND IN 100 M SECTION
WATER QUALITY D(f:)’:“ Tewp. (°C): | PH(SU): | D.O. (Mah): 0&” 3 Aum“c(’;‘;’;‘){ SECCHI (M):
Top 0,220 722 | 2,63 (17X T
MID-DEPTH VOB
BOTTOM .
SYSTEM TYPE: STREAM: 157-2% ORDER §™ - 6™ ORDER

3r0.4TH ORDE 7m0l ORGREATER  Lake: [] Wemano: [] Estuary: [] Orwer: (]

WATER ODORS (CHECK BOX): NORMAL: Sewace: []  Petroteum: [ Cuemicat [ Omer: [

WATER SURFACE OILS (CHECK BOX): None: [N/ Sueen; (]~ Guoes: [ suck: [

CLARITY (CHECK BOX): Ciear: [ Blotiyturen: 47 Tursio: [ Opaque: []

COLOR (CHECK BOX): TAWIC: [Z]  GREEN (ALGAE): [ Clear: [] Orher: [

WEATHER CONDITIONS/NOTES: ABUNDANCE: ABSENT RARE ~ COMMON Asugw/\
PERIPHYTON H g . E‘T/

C lf v, 4 4 FisH
v, g unmf ! A“" \ Aquatic Macroprvies ] [ = O

IRON/SULFUR BACTERIA B/ O c 0

SAMPLING TEAM: N ATURg: e DATE:

PIUALINER, CORNWELL, PILLSBURY, ES A e CPY SIEILEY

! ) 10
Page 10 of 13 Form FD 9000-3 (12/05/2001) Revision Date: January 1, 2002
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DEP-SOP-001/01: Form FD 9000-5 (December 11, 2001)

STATE OF FLORIDA, DEPARTMENT OF ENVIRONMENTAL PROTECTION
STREAM/RIVER HABITAT ASSESSMENT FIELD SHEET

SUBMITTING AGENCY CODE: STORET STATION NUMBER: | DATE twmmony: B%CEMNG BODY OF WATER:
SUBMITTING AGENCY NAME: ©lizfoz | Peces Creek. Counal
REMARKS: COUNTY: LOCATION FIELD ID/INAME:
fining | Pou | Wevler Howven WWTP#3 | Test Sife 1
Habitat Parameter Optimal Suboptimal Marginal Poor
Four or more productive Three productive habitats Two productive habitats One or less productive
Primary Habitat habitats present [snags, tree present. Adequate habitat, present. Less than desirable habitat. Lack of habitat is
Components rootsfundercut banks, aquatic | Some substrates may be new | habitat, frequently disturbed or | obvious, substrates unstable
vegetation, leaf packs (partially | fall {fresh leaves or snags) removed or smothered
Substrate decayed), rock]
Diversity [0
* 20 19 18 17 16 151413121 | (109876 54321
Greater than 30% productive 16% to 30% productive habitat, | 6% to 15% productive habitat Less than 5% productive
habitat present at site by aerial extent habitat
Avaﬂabllity é
20 19 18 17 16 15 14 13 12 11 109876 54321
Max. observed at typical Max. observed at typical Max. observed at typical Max. observed at typical
Water Velocity J:Z transect: > 0.25 m/sec. But<,1" | transect: 0.1 to 0.25 misec transect: 0.05 to 0.1 misec transect: <0.05 m/sec; or
misec spate occurring: > 1 misec
20 19 18 17 16 15 1413 12 11 1098768 54321
Habitat Less fhan 20% of habitats 20%-50% of habitats affected | Smothering of 50%-80% of the | Smothering of >80% of
Smothnmg_z affected by sand or silt by sand or silt accumulation habitats with sand or silt, pools | habitats with sand or silt, as
--------------- accumulation shallow, frequent sediment severe problem, pools absent
3 7 movement
Primary Score 20 19 18 17 16 15 14 13 12 1 109876 54321
Secondary Habitat No artficial channefization or | May have been channelizedin | Channelized, somewhat Arificially channelized, box-
Components dredging. Stream with normal, | the past (>20 yrs), but mostly recovered, but > 80% of area cut banks, straight, instream
sinuous pattern recovered, fairly good sinuous | affected habitat highly altered
pattern
Chaanehmon? 20 19 18 17 16 15 14 1312 11 109876 54321
Bank Stability Stable. No evidence of erosion | Moderately stable. Infrequent | Moderately unstable. Moderate | Unstable. Many (60%-80%)
q or bank failure. Lite potential | or small areas of erosion, areas of erosion, high erosion | raw, eroded areas. Obvious
Right Bank _1__ for future problems. mostly healed over. potential during floods. bank sloughing.
leRBank — 9 0 9 8 7 6 5 4 321
Riparian Buffer Width of native vegetation Width of native vegetation Width of native vegetation 6to | Less than 6 m of native
Zone Width (least buffered side) greater (least buffered side) 12to 18 m. | 12 m. human activities still buffer zone due 1o intensive
than 18 m close to system human activities
Right Bank _5 ’
Left Bank 10 9 8 7 6 5 4 3 21
Riparian Zone Over 80% of riparian surfaces | 50% to 80% of riparian zoneis | 25% to 50% of riparian zoneis | Less than 25% of stream
Vegetation Quality consist of native plants, vegetated, andfor one class of | vegetated, and/or one or two bank surfaces are vegetated
i including trees, understory plants normally expected for expected classes of plants are | andfor poor plant community
Right Bank shrubs, or non-woody the sunlight & habitat conditions | not represented, Patches of (e.g. grass monoculture or
Left Bank _i macrophytes. Normal, is not represented. Some bare soil or closely cropped exotics) present. Vegetation
expected plant community for | disruption in community vegetation, disruption obvious. | removed to stubble height of
----------------- given sunlight & habitat evident. 2 inches or less
Secondary 7 conditions
soe 3/ 10 9 8 7 6 5 4 3 2 1
7 ﬂ TOTAL SCORE
ANALYSIS DATE: YST; SIENATU N
1571562 Nodd Fruulicno _
Julie Bspy U VA
Page 12 of 13 Form FD 9000-5 (12/11/2001) Revision Date: January 1, 2002
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e DEP-SOP-001/01: Form FD 9000-4 (December 11, 2001)

Stream/River Habitat Sketch Sheet
Length of grid represents 100 m of stream (not linear meters).
(Horizontal scale is double vertical scale, draw proportionately).

BLY o

91

B0

1
Downstream

Page 11 of 13 Form FD 9000-4 (12/11/2001)

32

Substrates: Code key, draw proportionate
habitat abundance.

Snags
Roots/undercut banks
Leaf Packs (or mats)
Macophyes
L]
[]
]

Velocity:

Note where velocity measures were
taken.

Habitat Smothering:

- Note areas (on map) where sand or
siltis smothering substrates,
limiting habitability.

Bank Stability:

Note areas (on map) with unstable,
eroding banks.

Riparian Buffer Width:

Note areas (on map) where natural
vegetation is altered or eliminated.

Plants observed/other notes: .
Q C? watCes wg‘tﬁ :
32 | 7

P 3%

N

Revision Date: January 1, 2002



Appendix 8a

Taxa list and density (number/cm2) for periphyton collected from glass microscope slides incubated
for 28 days upstream and downstream of the Winter Haven facility discharge, October 13, 2003.

Control Site Test Site
Bacillariophyta
Achnanthes exigua - 1,339
Achnanthes hungarica - 1,339
Bacillariaceae - 6,693
Bacillariophyceae 5,206 1,339
Caloneis sp. - 1,339
Cocconeis placentula - 1,339
Encyonema neomesianum - 1,339
Encyonema silesiacum - 1,339
Eunotia incisa - 1,339
Eunotia sp. - 22,756
Fragilaria sp. - 1,339
Fragilariaceae - 2,677
Frustulia sp. - 2,677
Gomphonema affine - 1,339
Gomphonema augur - 6,693
Gomphonema gracile - 4,016
Gomphonema parvulum - 1,339
Gomphonema sp. - 8,032
Hippodonta sp. - 1,339
Navicula minima - 1,339
Navicula sp. - 1,339
Nitzschia clausii - 1,339
Nitzschia palea - 1,339
Nitzschia sp. - 4,016
Pinnularia sp. - 1,339
Rhopalodia sp. - 1,339
Synedra ulna - 1,339
Chlorophycota
Ankistrodesmus falcatus 5,206 -
Aphanochaete repens 6,247 10,709
Characium sp. 11,452 22,756
Chlamydomonas sp. 3,644 4,016
Chilorella sp. - 16,063
Chlorophyceae 5,726 4,016
Closterium sp. - 1,339
Oedogonium sp. 2,082 -
Scenedesmus quadricauda - 2,677
Stigeoclonium sp. 114,524 226,222
Cryptophycophyta
Cryptomonas sp. - 1,339
Cyanophycota
Chamaesiphon sp. 1,562 9,370
Cyanobium parvum - 4,016
Cyanobium plancticum - 10,709
Jaaginema sp. 3,123 13,386
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Cyanophycota cont'd
Planktolyngbya sp.
Pseudanabaena sp.
Synechocystis sp.

Euglenophycota
Trachelomonas zorensis

Pyrrophycophyta
Glenodinium sp.

Xanthophyta
Ophiocytium sp.

Appendix 8a continued

Control Site
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Appendix 8b

Taxa list and number of individuals counted for periphyton collected from glass microscope slides
incubated for 28 days upstream and downstream of the Winter Haven facility discharge, October 13,

2003.
Control Site Test Site

Bacillariophyta
Achnanthes exigua -
Achnanthes hungarica -
Bacillariaceae -
Bacillariophyceae 10
Caloneis sp. -
Cocconeis placentula -
Encyonema neomesianum -
Encyonema silesiacum -
Eunotia incisa -
Eunotia sp. -
Fragilaria sp. -
Fragilariaceae -
Frustulia sp. -
Gomphonema affine -
Gomphonema augur -
Gomphonema gracile -
Gomphonema parvulum -
Gomphonema sp. -
Hippodonta sp. -
Navicula minima -
Navicula sp. -
Nitzschia clausii -
Nitzschia palea -
Nitzschia sp. -
Pinnularia sp. -
Rhopalodia sp. -
Synedra ulna -

_\—L._Lw—\_l_\_\.AO)_\wO]_\NN_\::_L_\_L_\_\—Lm_\—\

Chlorophycota
Ankistrodesmus falcatus 10 -
Aphanochaete repens 12 8
Characium sp. 22 17
Chlamydomonas sp. 7 3
Chilorella sp. - 12
Chlorophyceae 11 3
Closterium sp. - 1
Oedogonium sp. 4 -
Scenedesmus quadricauda - 2
Stigeoclonium sp. 220 169
Cryptophycophyta
Cryptomonas sp. - 1
Cyanophycota
Chamaesiphon sp. 3

Cyanobium parvum -
Cyanobium plancticum -
Jaaginema sp. 6

-
S ® W~
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Cyanophycota cont'd
Planktolyngbya sp.
Pseudanabaena sp.
Synechocystis sp.

Euglenophycota
Trachelomonas zorensis

Pyrrophycophyta
Glenodinium sp.

Xanthophyta
Ophiocytium sp.

Appendix 8b continued
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Appendix 9a

Benthic macroinvertebrates collected from Hester-Dendy artificial substrates incubated upstream and
downstream of the Winter Haven WWTP facility for 28 days (October 13, 2003). Taxa collected and
density (average number of individuals/m2) rounded to the nearest individual (n = 3 samples). See SOP
LT 7100 sect. 4.2.1 for method on collapsing taxa.

Control Site Test Site
Annelida
Hirudinea
Desserobdella phalera 82 3
Helobdella stagnalis - 5
Helobdella triserialis 3 3
Arthropoda
Crustacea
Amphipoda
Hyalella azteca - 243
Decapoda
Cambaridae - 13
Palaemonetes sp. - 5
Insecta
Coleoptera
Dubiraphia vittata - 3
Diptera
Ablabesmyia mallochi - 3
Ablabesmyia rhamphe grp. 6 33
Chironomus sp. 11 14
Glyptotendipes sp. 8 3
Goeldichironomus sp. - 3
Goeldichironomus carus 3 -
Goeldichironomus holoprasinus 3 -
Kiefferulus sp. 17 3
Labrundinia pilosella - 11
Odontomyia sp. - 3
Parachironomus carinatus - 3
Polypedilum beckae 8 -
Polypedilum illinoense grp. - 3
Polypedilum scalaenum grp. 8 8
Tanytarsus sp. L Epler - 5
Ephemeroptera
Caenis sp. 103 156
Stenacron sp. 34 32
Odonata
Enallagma sp. - 13
Enallagma concisum 8 -
Libellulidae - 5
Pachydiplax longipennis 5 -
Trichoptera
Cyrnellus fraternus 8 5
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Mollusca

Bivalvia
Sphaeriidae(mollusca)
Undetermined Bivalvia

Gastropoda
Ferrissia sp.
Micromenetus dilatatus
Micromenetus dilatatus avus
Amnicola dalli johnsoni
Viviparus georgianus

Appendix 9a continued
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Appendix 9b

Benthic macroinvertebrates collected from Hester-Dendy artificial substrates incubated upstream and
downstream of the Winter Haven WWTP facility for 28 days (October 13, 2003). Taxa collected and
total number of individuals counted (n = 3 samples).

Control Site Test Site

Annelida
Hirudinea
Desserobdella phalera 31
Helobdella stagnalis -
Helobdella triserialis 1 1
Arthropoda
Crustacea
Amphipoda
Hyalella azteca - 92
Decapoda
Cambaridae -
Palaemonetes sp. -
Insecta
Coleoptera
Dubiraphia vittata
Diptera
Ablabesmyia mallochi
Ablabesmyia rhamphe grp.
Chironomus sp.
Glyptotendipes sp.
Goeldichironomus sp.
Goeldichironomus carus
Goeldichironomus holoprasinus
Kiefferulus sp.
Labrundinia pilosella
Odontomyia sp.
Parachironomus carinatus
Polypedilum beckae
Polypedilum illinoense grp.
Polypedilum scalaenum grp.
Tanytarsus sp. L Epler
Ephemeroptera
Caenis sp. 39
Stenacron sp. 13
Odonata
Enallagma sp.
Enallagma concisum
Libellulidae
Pachydiplax longipennis
Trichoptera
Cyrnellus fraternus 3
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Mollusca

Bivalvia
Sphaeriidae(mollusca)
Undetermined Bivalvia

Gastropoda
Ferrissia sp.
Micromenetus dilatatus
Micromenetus dilatatus avus
Amnicola dalli johnsoni
Viviparus georgianus

Appendix 9b continued

Control Site

22

16
11

40

Test Site

42

14
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Appendix 10a

Qualitative benthic macroinvertebrate collections (n = 20 discrete dipnet sweeps) upstream and
downstream of the Winter Haven WWTP facility (October 13, 2003). Taxa list and number of
individuals counted (collapsed). See SOP LT 7100 sect. 4.2.1 for method on collapsing taxa.

Control Site Test Site

Annelida
Oligochaeta
Limnodrilus sp. 1 -
Arthropoda
Crustacea
Amphipoda
Hyalella azteca 57 27
Decapoda
Cambaridae - 1
Palaemonetes sp. 1 -
Insecta
Coleoptera
Curculionidae 2
Dubiraphia vittata
Microcylloepus pusillus -
Stenelmis sp. -
Tropisternus sp. 1
Diptera
Ablabesmyia mallochi
Larsia decolorata
Polypedilum halterale grp.
Polypedilum illinoense grp.
Polypedilum scalaenum grp.
Rheotanytarsus exiguus grp.
Tribelos fuscicornis
Ephemeroptera
Caenis sp. 26 48
Pseudocloeon sp. - 1
Stenonema sp. - 1
Heteroptera
Belostoma sp. - 1
Mesovelia sp. 1 -
Odonata
Aphylla williamsoni 1 -
Coenagrionidae 3 -
Trichoptera
Cheumatopsyche sp. - 11
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Appendix 10b

Qualitative benthic macroinvertebrate collections (n = 20 discrete dipnet sweeps) upstream and
downstream of the Winter Haven WWTP facility (October 13, 2003). Taxa list and number of

individuals counted.

Control Site Test Site

Annelida
Oligochaeta
Limnodrilus sp. 1 -
Arthropoda
Crustacea
Amphipoda
Hyalella azteca 57 27
Decapoda
Cambaridae - 1
Palaemonetes sp. 1 -
Insecta
Coleoptera
Curculionidae 2
Dubiraphia vittata
Microcylloepus pusillus -
Stenelmis sp. -
Tropisternus sp. 1
Diptera
Ablabesmyia mallochi
Chironomidae
Larsia decolorata
Polypedilum halterale grp.
Polypedilum illinoense grp.
Polypedilum scalaenum grp.
Rheotanytarsus exiguus grp.
Tribelos fuscicornis -
Ephemeroptera
Caenis sp. 26 48
Pseudocloeon sp. - 1
Stenonema sp. - 1
Heteroptera
Belostoma sp. - 1
Mesovelia sp. 1 -
Odonata
Aphylla williamsoni 1 -
Coenagrionidae 3 -
Trichoptera
Cheumatopsyche sp. - 11
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The Bioassay of Winter Haven WWTP effluent sampled on
October 13, 2003, NPDES #FL0036048

Transaction Code NPDES NUMBER YR/MO/DA Insp Type Inspector Fac Type
1L\IJ 2|_5| 3|F|L|O 0] 3] 6/ O 4| 8|1112| 0| 3|1 0 1|3| 18lEJ 19_SJ 20|_1|
Remarks

66

The Priority Pollutants Analysis for Bioassay of Winter
Haven WWTP effluent sampled on October 13, 2003,
NPDES #FL0036048

Transaction Code NPDES NUMBER YR/MO/DA Insp Type Inspector Fac Type

1|_rJ 2|_5| 3|F|L|003604|8|1112031 1|3| 18|5J 19|§_| 2o|_1_l

o

Remarks

66
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