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Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: Lake Wales WWTP
County: Polk
NPDES Number: FL0026379
State Permit Expiration Date: 15 August 1993
Toxics Sampling Tnspection (XSI)
Date Sampled: 28 September 1992
Results: No organic constituents were measured in the effluent.

Metals detected in the effluent above quantitation limits included copper (10 pg/L),
iron (20 pg/L), and zinc (36 pug/l.). These values are within Class Il standards.

Results:

Compliance Bidmonitoring Inspection (CBD)
Date Sampled: 28 September 1992

Results: The full strength effluent sample was not acutely foxic to the
water flea, Ceriodaphnia dubia, or to the fish, Notropis leedsi, as no mortality was
observed in either test.

Tmpact Biocassessment fnspection (IBI)
Date Sampled: 28 September 1992

Results: Some measurements of macroinvertebrate community health
suggested that biota at both sites were degraded. The biological integrity criterion
(17-302.560(9) FAC) was violated at the test site, and Florida Index values indicated
polluted conditions at both study sites. Many of the taxa which were abundant in
the Peace Creek Canal, both upstream and downstream of the discharge, were
those tolerant of organic enrichment. The data indicate that the facility is not
solely responsible for the poor conditions of the receiving waters, although it
contributes to the observed biological problems. While some periphyton
community parameters suggested disturbance associated with the Lake Wales
WWTP discharge, others indicated that conditions were worse upstream. Because
of the extremely eutrophic conditions prevailing at the reference site, the effects of!
further nutrient enrichment by the facility become difficult to.discern. To benefit
the receiving waters, improvements in effluent quality should be accompanied by
control of non-point gources of pollution.

Water Quality inspection (WQI)
Date Sampled: ‘28 September 1992

Results: Extreme nutrient enrichment was observed in the Peace
Creek Canal, both upstream and downstream of the discharge. For example, at
the reference site, concentrations of ortho-phosphate (1.9 mg/L) and nitrate-nitrite
(14 mg/L) were considerably higher than 95 % of all other Florida streams.
Downstream of the discharge, concentrations of ortho-phosphate (2.6 mg/l.) and
Initrate-nitrite (21 mg/L.) were even more elevated, due to the influence of the
effluent. Results of algal growth potential tests indicate that waters at both the test
site and the reference site may be subject to eutrophication effects. Class III
standards for both fecal and total coliform bacteria were violated at the reference
gsite, but not in the effluent sample or at the test site. These violations are probably
due to cattle ranching activities.




Introduction

The Lake Wales Wastewater
Treatment Plant is a 1.9 MGD (de-
sign flow) domestic wastewater treat-
ment facility located in Polk County
(see map in Appendix). Treatment
consists of oxidation (with clarifica-
tion), filtration, chlorination, de-chlo-
rination, and pH adjustment. The

" final effluent is aerated prior to dis-
charge to the Class Il Peace Creek
Canal (see map in Appendix). The
facility does not have a mixing zone.

Permit limits are as follows: car-
bonaceous BOD (maximum of 15 mg/
L), TSS (maximum of 60 mg/L, week-
ly average of 45 mg/L, annual aver-
age of 20 mg/L), organic nifrogen
(maximum of 5.0 mg/L), pH (6.0 to
7.0), fecal coliforms (average of 200
organisms/100 mL), dissolved oxygen
(minimum of 6.0 mg/L), and chlorine
residual (minimum of 0.5 mg/L for
disinfection, maximum of 0.01 mg/L
at discharge) (see Facility Summary
in Appendix).

During the past few years, some
minor problems with the plant have
been documented. In May, 1992, an
effluent spill occurred at the plant.
There have also been intermittent
failures of the equipment used for
adjusting and monitoring the pH of
the effluent.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biological community

Major characteristics of community structure of control and test sites.

Conirol Site Test Site

Florida Index 2 3
% Contribution of Dominant Taxon 22.8 23.0
% Qligochaeta 15.8 23.0
% Diptera 64.0 50.6
% Ephemeroptera 1.8 184
% Malacostraca 114 0
% Odonata 2.6 1.2
% Gastropoda 0.9 4.6
% QOther 3.5 22
% Predators 139 17.2
% Collector-Gatherers 71.5 55.2
% Collector-Filterers 2.1 3.9
% Scrapers 14 16.9
% Shredders 105 59
% Piercers 0 0.9
% Parasites 0.6 0

Florida Index 3 4
Shannon-Weaver Diversity 39 2.8
% Qligochaeta 28 0.1
% Diptera 87.6 350
% Ephemeroptera 38 429
% Gastopoda 1.0 21.3
% Qdonata 0 0.4
% Malacostraca 4.7 0.3
% Predators 29 1.8
% Collector-Gatherers 71.5 539
% Collector-Filterers 40 0.9
% Scrapers 3.8 41.8
% Shredders 169 1.5

% Parasites

. Number of Taxa 15

% Contribution of Dominant Taxon 20.0 81
Chlorophyll a (mg/sq. m) 30.6 11.68
Diatom/Diatom + B-G Abundance Ratio 0.9 0.57
% Blue-green 6.4 7.2

% Green 38.7 83.3

% Diatoms 549 9.5

% Other 0 0
5.1 29.5
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health was made between a reference
site (located in the Peace Creek Ca-
nal upstream of the discharge) and a
test site (Jocated downstream of the
discharge in the Peace Creek Canal)
(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. Acute tox-
icity bioassays, using Ceriodaphnia
dubia and Notropis leedsi as the test
organisms, were performed on an ef-
fluent sample (EPA 1988). The ef-
fluent was analyzed for metals and
for organic constituents (base neutral

and acid extractables, and pesticide
extractables). Additionally, analyses
for nutrients were performed on ef-
fluent, reference, and test sites.
Methods used for all chemical analy-
ses are on file at the Tallahassee DER
Chemistry Laboratory. '

Benthie macroinveriebrate com-
munities were evaluated at the ref-
arence site and test site, Inverte-
brates were collected from multiple
substrates (e.g., snags, leaf packs,
vegetation) using 20 discrete sweeps
with a D-frame dip net. Additional
invertebrate collections were accom-
plished using Hester-Dendy multi-

plate samplers which were incubat-
ed for 28 days (Ross 1990). Periphy-
ton was sampled at both reference
and test sites by incubating glass
microscope slides in a standard per-
iphytometer for 28 days (Ross 1990).
Chiorophyll @ was also determined
for periphyton and phytoplankton
communities (Ross 1990). Bacterial
populations were analyzed for total
and fecal coliforms following the
methods of APHA (1989). Algal
Growth Potential tests, using Sele-
nastrum capricornutum, followed
Miller et al. (1978).

Explanation of Measure-
ments of Community Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed.
Many of these, such as the number
of taxa, Shannon-Weaver Diversity
Index, and chlorophyll a are weil
known. Others are briefly explained
here. The Florida Index assigns
points to stream-dwelling macroin-
vertebrates based on their sensitivi-
ty to pollution (see Ross 1990). A site
with a high Florida Index score is
considered healthy (i.e., many clean-
water organisms are present). Ex-
cessive numerical dominance of a sin-
gle type of organism (a high % con-
tribution of dominant taxon) is usu-
ally associated with disturbance. A
decreased diatom to blue-green algae
ratio (calculated by dividing the num-
ber of individuals in the Bacillario-
phyta by the number of individuals
in the Bacillariophyta + Cyanophy-
ta) is often indicative of nutrient en-
riched conditions. The determination
of the Quantitative Stability Index
(for taxonomic % composition) is a
two step process. First, the relative



proportions of major taxonomie
groups are calculated for each site.
Then, the lesser of the two percent-
ages for each discrete taxonomic
group is totaled. A QSI (for % com-
position) of 100% means that the two
sites being compared are identical.
This same type of procedure is used
for calculating the QSI (for function-
al feeding groups),

For graphical purposes, the per-
cent differences between the refer-
ence and test site involving the num-
ber of taxa, the diversity index, and
the diatom to blue-green algae ratio
are measured as the reference site
minus test site divided by the refer-
ence site. The percent differences
between gites involving' the percent
contribution of dominant taxon, chlo-
rophyll ¢, and algal growth potential
are measured as the test site minus
reference site divided by the refer-
ence site.

The fellowing personnel were
involved in this investigation: Pat
Fricano, Jim Snitgen, and Kathryn
Hicks (DER Southwest District), and
Lyn Burton, Marshall Faircloth, Rus-
sel Frydenborg, Kathleen Lurding,
and Kim Pearce (Tallahassee Biolo-
gy Laboratory).

Results and Discussion

The study area (Peace Creek
‘Canal) is highly altered by humans,
The system has been artificially
channelized and is completely sur-
rounded by agricultural land uses
(mostly cattle ranching) (Appendix).
Obvious signs of non-point sources of
pollution were present (e.g., cattle
excrement, trampled riparian zone),
The test site {(with 58 points) scored

slightly higher with respect to habi-
tat quality than did the reference site
{(with 49 points), though both sites
had less than desirable habitat. Spe-
cific conductance at the test site (527
itmhos/em), was higher than that of
the reference site (430 pmhos/cm),
Dissolved oxygen at the reference site
(3.8 mg/L) was below the Class III
standard (minimum of 5.0 mg/L).
Dissolved oxygen at the test site was
7.0 mg/L, probably due to the addi-
tion of the aerated effluent. Water
temperature (26.9 °C upstream, 28.0
°C downstream) and pH (5.7 up-
stream, 6.1 downstream) were simi-
lar at the two study sites,

The full strength effluent sam-
ple was not acutely toxic to the wa-
ter flea, Ceriodaphnia dubia, or to the
fish, Notropis leedsi, as no mortality
was observed in either test,

No organic constituents were
measured in the effluent. Metals
detected in the efflluent above quan-
titation limits included copper (10 ug/
L), iron (20 pg/L), and zinc (36 pg/L).
These values are within Class III
standards.

Extreme nutrient enrichment
was observed in the Peace Creek
Canal, both upstream and down-
stream of the discharge (see chemis-
try summary table). For example, at
the reference site, concentrations of
ortho-phosphate (1.9 mg/L) and ni-
trate-nitrite (14 mg/L) were consid-
erably higher than 95 % of all other
Florida streams (see Table of Typi-
cal Water Quality Values in Appen-
dix). Downstream of the discharge,
concentrations of ortho-phosphate

. (2.6 mg/L) and nitrate-nitrite (21 mg/
L) were even more elevated, due to
the influence of the effluent.

Results of algai growth potential
tests indicate that waters at both the
test site and the reference site may
be subject to eutrophication effects.
The AGP’s measured (29.5 mg dry wt/
L at the test site; 5.1 mg dry wt/L at
the reference site) were higher than
the 5 mg dry wi/L, “problem thresh-
old”. It has been found that the neg-
ative consequences associated with
nutrient enrichment (D.0. depletion,
algal blooms, fish kills) are probable
when the AGP exceeds this 5 mg dry
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wt/L level (Raschke and Schuliz
1987). The effluent AGP was 36.1
mg dry wi/L.

Fecal coliforms were < 1 organ-
ism/100 mL in the effluent sampie,
120 organisms/100 mL at the test
site, and 1000 organisms/100 mL at
the reference site. Total coliform bac-
teria were < 1 organism/100 mL in
the effluent sample, 1200 organisms/
100 mL at the test site, and 7500 or-
ganisms/100 mL at the reference site.
Class III standards for both fecal and
total coliform bacteria were viclated
at the reference site, probably due to
cattle ranching activities.

~ Certain measurements of macro-
invertebrate community health sug-
gested that biota at both sites were
degraded. The figure on p. 2 indi-
cates the degree of difference between
the reference and test sites. Larger
differences (that is, higher percent-
ages) correspond with greater de-
grees of degradation. The figure on
p: 3 summarizes similarities between
the sites. Smaller similarities (low-
er percentages) generally correspond
with greater degradation.

Shannon-Weaver diversity was
reduced by 28.2% at the test site,
compared to the reference site. This
is a violation of the biclogical integ-
rity criterion (17-302.560(9) FAC).
However, species richness was al-
most identical at both sites (24 taxa
in dip net samples and about 30 taxa
in Hester-Dendy samples). Florida
Index values at both study sites were
low {(below 4), indicating polluted con-
ditions, although the test site out-
scored the reference site by one point.
Many of the taxa which were abun-
dant in the Peace Creek Canal, both
upstream and downstream of the dis-
charge, were those tolerant of organ-
ic enrichment. These included Chi-
ronomus sp., Einfeldia natchitoche-

- ae, Goeldichironomus spp., Kiefferu-

lus sp., and Limnodrilus hoffmeisteri.
Certain observations, such as the low
dissolved oxygen at the reference site
and the obvious non-peint sources of
pollution, indicate that the facility is
not solely responsible for the poor
conditions of the receiving waters,
although it does contribute to the
problems.

Two of the periphyton communi-
ty parameters examined suggested
disturbance associated with the Lake
Wales WWTP discharge. The per-
cent contribution of the dominant
taxon was increased by 179% be-
tween the reference and the test sites,
and the diatom/blue-green ratio was
reduced by 36.7%. However, the pe-
riphyton chlorophyll ¢ measured at
the reference site (30.6 mg/m?) was

. higher than that of the test site

(11.7mg/m32). Phytoplankton chloro-
phyll a was also reduced at the test
site by 96.7%. The alga, Characium
sp., which is known to occur in nutri-
ent polluted waters, was quite abun-
dant at both sampling stations, Be-
cause of the extremely eutrophic con-
ditions prevailing at the reference
site, effects of further nutrient enrich-
ment by the facility become difficult
to discern.

Conclusions

The Peace Creek Canal is artifi-
cially channelized and completely
surrounded by agricultural land uses.
Obvious signs of non-point pollution
sources were present (e.g., cattle ex-
crement, low dissolved oxygen). The
system is highly stressed by human
activities prior to the input of the
Lake Wales WWTP effluent.

The full strength effluent sam-
ple was not acytely toxic to the wa-
ter flea, Ceriodaphnia dubia, or to the
fish, Notropis leedsi, as no mortality
was observed in either test.

No organic constituents were
measured in the effluent. Metals
detected in the effluent above quan-
titation limits included copper (10 ug/
L), iron (20 pg/L), and zinc {36 pg/L).
These values are within Class IIT
standards, '

Extreme nutrient enrichment
was observed in the Peace Creek
Canal, both upstream and down-
stream of the discharge (see chemis-
try summary table). For example, at
the reference site, concentrations of
ortho-phosphate (1.9 mg/L) and ni-
trate-nitrite (14 mg/L) were consid-
erably higher than 95 % of all other
Florida streams, Downstream of the
discharge, concentrations of ortho-
phosphate (2.6 mg/L) and nitrate-ni-
trite (21 mg/L) were even more ele-
vated, due to the influence of the ef-
fluent. Results of algal growth po-
tential tests indicate that waters at
both the test site and the reference
site may be subject to eutrophication
effects.

Class III standards for both fe-
cal and total coliform bacteria were
violated at the reference site, but not
in the effluent sample or at the test
site. These violations are probably
due to cattle ranching activities.

- Some measurements of macroin-
vertebrate community health sug-
gested that biota at both sites were
degraded. The biological integrity
criterion (17-302.560(9) FAC) was
violated at the test site, and Florida
Index values indicated polluted con-
ditions at both study sites. Many of
the taxa which were abundant in the
Peace Creek Canal, both upstream
and downstream of the discharge,
were those tolerant of organic enrich-



ment. Certain observations, such as
the low dissolved oxygen at the ref-
erence site and the cbvious non-point
sources of pollution, indicate that the
facility is not solely responsible for
the poor conditions of the receiving
waters, although it does contribute
to the problems.
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Chemistry summary table for
Lake Wales WWTP.

Effluent Control Site Test Site

Mercury 01U
Nickel . 5U

Silver 0.05U

Ortho-phosphate

Total phosphorus
Ammonia
Nitrate+Nitrite
TKN
Habitat Assessment
D.0. (mg/L)
pH (8U’s) . . .
Conductivity (umhos/cm) 492 430 527
Temperature (°C) 26.9 28
AGP (mg dry wt/L) 36.1 3.1 29,5
Bioassay Fish Not toxic
Bioassay Invertebrate Not toxic
BOD (mg/L) 1.8 ]
Phytoplankton chorophyll a {ug/L) 18.2 0.6
Fecal coliform (org/100 ml) 10 ' 1000 120
Total coliform {org/100 ml) iU 7500 1200
Hardness (mg/L) 131

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

J - Estimated value

K - Actual value is known to be less than value given

L - Actual value is known to be greater than value given

N - Not analyzed for this compound

T - Value reported is less than the practical quantitation limit
U - Material analyzed for but not detected; value reported is the minimum detection
limit

Q - Evidence that analyte is present in sample is equivocal
NA - Not applicable

NR - Not requested



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% ]80% |40% |50% [60% | 70% { 80% 1 90% | 95% |
"STREAMS

(1617 stations)

Phytoplankton

Chlorophyll a 0221 052] 094 1.60] 3.02| 463] 672| 9.87] 1468] 27.35]| 4870
Periphyton

Chlorophvll a 031} 0431 077 1.04] 216| 294 645| 1051| 17.00| 39.51] €0.85
H-1 Diversity 084 2121 2487 274 2.83| 3.09| 3251 340| 352| 3.76] 3.90
Qualitative Taxa

Richness 9.00| 12.00| 17.00] 20.00] 22001 24.50( 26.00| 28.00| 31.00[ 37.00} 53.00
H-D Taxa

Richness .00l e650f 900 11501 13.00] 15.00( 17.000 21.50] 26.00( 29.001 3200
TEN 0301 0.39 0.56 0.73 087 10D 1.11 1.26 1.49 1.93 2.80
Ammonia 0.02 0.02 0.04 0.05 0.06 0.08 (.11 0.14 0.20 0.34 0.60
NQ2-NO3 0.01 0,01 0.03 0.06 0.07 010§ 014 0.20 (.32 (.64 1.05

Total Phosphorus 0.02 0.03 005 0.08] 010 0.13 0.18 0.25 0.39 0.74 1.51
Ortho Phosphorus 0011 001] 003 004|005} 008] 011 017 0271 059 1.37

Turbidity (.60 0.0 1.20 1.45 2,10 2.80 3.60 4.50 6.65] 10.45| 16.30
LAKES '

(477 stations)

Phytoplankton ' :

Chlorophvll ¢ 0.80 1711 2881 428 10.06| 1340f 20.00{ 30.10§ 47.20| 65.44[113.90

Dredge Diversity 071 o097 143] 174] 198f =212 221( 259] 285 315 317
Dredge Taxa

Richness 3001 500] 650] 7.001 9.00] 1000 1100} 13.00| 15.00| 17.00] 21.00
TKN 0.36] 049] 067] 083 108 126] 140} 151 168] 211| 346
NH3+NH4 001] 002! 002] 0031 004f 006] 008] 012] 015] 021]| 028
NO2-NO3 000 o000] 001 001] 0.01| 0.02] 004{ 005 01¢] 014} 023

Total Phogphorus 0.01] 0.02] 002} 003f 005} 007] 009] 011} G14]| 0231 042
Ortho-Phosphorus 0000 001] 001 002] 003] 004 005| 006] 008] 021] 032

Turbidity 1.00] 125] 155] 2.08] 2751 4560| 645f 9.60| 14101 26.00]| 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll g 214| 328| 449] 5131 600 69391 T794| 960] 12401 17.60] 2220

Dredge Diversity 134] 1531 191| 228]| 266] 2901 315| 359] 401] 453| 498
Dredge Taxa

Richness 400{ 6.00| 900] 11.00] 1500 1850( 25.00] 35.00| 41.00] 62.00| 90.00
TKN 026] 034} 042 050{ 059] 069} 076 082} 0985]| 130} 149
NH3+NH4 001 002} 003} 004 005} 006} 008] 009} 013]| 022} 0.28
NO2-NO3 000} 000] 001} 001 001} 002| 0.03] 005| 008 017] 023

Total Phosphorus 0.01}] o002] o0068] 007F 010] 011 014 017 023| 0431 059
Ortho-Phosphorus 001 o002] 0.03] 004] O04] 005] 007] 009 012} 021 044
Turbidity 350 400 450| 5.05| 540| 560 630f 6801 8.00] 11401 1195

Units:
Phytoplankton Chlorophyll a (ug/L), Periphyton Chlorophyll 4 (mg/m2), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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STATE OF FLORIDA ‘
DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY
Facility Name: , | . o iy Prepared by: ./ .../ RN
y Lol JLulNe Ny LT I Date: </ v .,

Location (attach detailed map): County _ District

S by \ A “‘ v - / Lk{ f-;\'l A i

I N A S L ot et
Federai Permit # State GMS # and . Facility Type: - Industriai
and expiration date: State expiration date: Municipal - Federal Agricuiturai

FL OO e oS DM fe el S 1D fi L (Other (list):
Function of facility: N \ : '

Divvie b O Lo SYE hegd e w00

Description of {reatment process: .

Receiving waters: ., . . S Classilfication:
Design Flow: Sy s Actual Mean Flow:

Discharge is: \C_Q_ﬁ._iingous- Intermittent Seasonal  Rainfall dependent
Other (describe) .

therefore, the best time to sample is:

If tacility has a mixing zone, give details (size, parameters atfected, etc.):

AT A

List effluent limits: Describe special permit conditions
, . and permit modifications:
Parameter Limit (units})
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STATE OF FLORIDA

Page 2 of DEPARTMENT OF ENVIRONMENTAL REGULATION
e . FACILITY SUMMARY
{Facﬂrty) T :
Descriptlon ot perrmtted cutfall(s) _
P o 4 el
S o 1 /

List permit viclations (from MOR data or other source) and piant upsets that occurred within past

year. o . [ i . ""‘Irr,

(‘ - .!rl__'._-\ﬁ_'k'. ‘_-‘.’"'-,'\)‘- T ~'{\. .‘(l . [N R R SN LR Fta | A .‘,

Describe previous i'mpact bioassessments, WQBEL's, and previous or current enforcement actions:

Discuss.comparability of MOR results fo past DER results and whether there are trends {improving,
declining) in the data set: :

- i : A S
FC - - s+ o
J-“_‘\}:".' s -___.I\\i -, [ BT ey

Additional information:




'STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAIL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DAfA SHEET wesion3)

SUBMITTING AGENCY CODE: STOHET STATION MUWMBER: CATE (MDY} TIME . RECEIVING BOY OF WATER:

SUBMITTING AGENCY NAME: _ E—— AT ST

REMARKS: '+ . i G e LOCATION: 1 il pmiatdio wwitTf® FIELD ’0*’“::;'*‘5= J

RIPARIAN ZONE/INSTHREAM FEATURES
Predominant Surrounding Land-Use {specify refative percent in each category): .
Forest Field/Pasture Agricultural Residential Commercial Industrial | Other (Specity}

Local Watershed Erosion (check box): None [ Moderate [j Hoavy [
Local Watershed NPS Pollution (check box):  No evidence Some potential sources Obvious sources D

Point-Source Pollution ({list location and dascribe):

A / rl’..F

Estimated System Depth (range, m}} -~ - . ! . ){i’
: —EEEEImpsunded
| High Water Mark {m above bed): "_-_J’;C.vm. E 'md L

!CanopyCover%? Open :[X]  Ligntly Shaded (11-45%){]  Moderately Shaded (46- qu)[} 2ty Shadud|

Estimated System Width (range, m):

Velocity (range, m/s); ' P

SEDIMENT/SUBSTRATE

| S odimant Odors: Normal: [X] Sewage:[ ] Petroleum:[ ] Chemic: ar |1 Anaerobic:[ ] Other: ]

Sediment Qils; Absent: ] Slight: Moderate:{_| Prefuse:| |
Sediment Deposits: ~ Sludge:{_]  Paper Fiber.[7] Mud:[R]  Sand:[T]  Shel:{(] Otner:{71 .

Substrate Types |9 coverage  times sampled] method | Substrate Types  [% coverage[# times samplor'! method
Woody Debris (Snags)| [ | [ ] [ JiRockor Shell Rubble |[ = I —
Leaf Packs _ [ ] Sand L || ] 'I ]
Aguatic Vegetation _ P Mud/Muck T I“_l T ] [ |
Submerged Roots . Other: )| e T
Undercut Banks R 11 Cther: N
WATER QUALITY
o |Temp. {°C}:  B.O. (mg/!}:| pH (SU): ‘Cond. (mho/cm): i - sacchi(m):
T - Ea—— 5 || E—
Mid-depth [l 55 JU s Joopibe
Bottom T = i i E

Surficial Aquifer Fed i
System Type : Stream:["] . Dgeg'iguﬁg;%de Bla?l!lwugjtgir Lake:[] Wetland . Estuary: |:] Other:[]

Water Odors (check box): Normal: fX] Sewage: Petroleum:. Chemical:[ ] Other:| ]

Water Surface Oils (check box): Slick:fi] Sheen:[ 1] Globs: None:
Clarity {check box): Clear: Slightly turbid:{=] Turbid: [] . Opaque:[]
Color {check box): Tannic: Green (algae): [2] Other: |
Weather Conditions: _ Abundance: Common  Abundant
il St Periphyton
! T Fish ]
Aquatic Macrophytes ] =
Iron/sulfur Bacteria 3 3
ANM‘_YSIS G TE:. . J\NALYS__T:. SIGNATURE: ~!
R ISV O/ TR L3 a8 L - -



olAlTD U FLURIVA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET warion 3

SUBMITTING AGENCY CODE________ " TSTORET STATION NUMUER: | DATE (WD} | TIME RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: S I A T T LA E TR
A . P R N T L
REMARKS: ..y oy 7ys .,‘:_i.‘l“) e LOCATION: Lﬂ.l(-!L Webk? Gy T @ FIELD IDNAME:
e e et Vsionshéaom S, 002

RIPARIAN ZONE/ANSTREAM FEATURES
Predominant Surrounding Land-Use {specity relative percent in each category}:

Forest Field/Pasture Agricultural Residential Commercial Industrial Other (Specily)
| ocal Watershed Erosion (check box): None _ Moderate [ ] Heavy [ ]

Local Watershed NPS Poiluticn (check box):  No evidence Some potential sources [T Obvious sources /]

Paint-Source Pollution (list location and describe):

I\’ I.:'J; }\{ l
. —— T
Estimated System Width {range, m):| &i "7 | | Estimated System Depth {range, my; e yto j
S impoundnedd 1 ;
High ther Mark {m above bed): Velocity (ranga. mvs): |Channelized ] |

Canopy Cover % @ Open . m L|qhtlybhadod 1-45,0):[3 Modaratoiv Shided (48-?‘3(}"50};13 Heavily Shark \J[ Bl

SEDIMENT/SUBSTRATE .
Sediment Odors:  Normal:[ | Sewage: [ 7} Petroleum: [} Chemical:[ 7] Araerobic:| ] Cther: [ ]
Sediment Qils: Absent:[x Slight: Moderate: [ ] Profuse: E‘
Scdiment Deposits:  Siudge:{ '} Paper Fiber:[} Mud:[X]  Sand:f]  She[ ] Cthen[] - ’
Substrate Types %% coverage # times sampled] method | Substrate Types 1% coverage j# times samledt  method
Woody Debris (Snags| [ ][] [ ]{Rock or Sheil Rubbie [ ]
Leal Packs 11Sand

Aguatic Vegetation “HMud/iMuck
Submerged Roots Other:

|
{
l

Undercut Banks 2{|Other:
WATER QUALITY

\Temp } D.O. (mg/y:  pH (SU):_Cond. {pmhofem)) \ : !Secc‘h?“{_q})ﬂ;

Top
Mid-depth

Bottom ; | I} ;
Surfi [ ~ed
System Type : Stream:[]( D:egligﬁgg?f};ge Biaﬁfﬁ;;glr) Lake{ ] . Wetland ] Estuary - Other: [ | .

Water Odors (checkbox):  Normal:p&] — Sewage:[[]  Petroleum:[T]  Chemical:[7]  Other:[]

Water Surface Qils (check box): Slickf] Sheen: Globs:[7]
Clarity (check box): Clear: Slightly turbid:{7:] Turbid: Opaque:

Color (check box): Tannic: Green (algae):[[ ] Clear: Other: .
Weather Conditions: J ) Abundance:  Abgent Rare Common  Abundant
C‘f L QS o Periphyton
R Sk Fish = 0

Aquatic Macrophytes ! ] 7
tron/sulfur Bacteria B ™ [

ANALYSIS DATE: ANALYST: SIGNATURE: .

e oG R Az /Hur)AL R AN T e

o




FRE

DEPARTMENT OF ENVIRONMENTAL ZCGULATION

SHWA

ATER BENTHIC HABITAT ASSESSMENT FIELD DATA S

-
i 1

S|

SUDMITT NG AGENCY HAME:

SUNMITY B4G AGENCY CICE:

STOAET STATION NUMBER:

AT MY

7l

RECEVNG BOOY OF WaTEHN

P{c:C{ Cu.cé’ C’/(N(ué i

I AEMAAKS:

e Prace

Fvers { Head

4 sl bee
(.fr ¥ ~+ri z%a:&(ql—(/)

LOCATION: / 3 ey bila fos WECTF - éa}ggﬁp{]m
in f?’ace Cuet (ct;*m.é

ELD IMMAME: 00/

Habitat Parameter

xcellent

Good

Fair

i Poor

Bottom Substrate/
Available Cover

Greater than 40%
snags, logs, tree roots,
emergent vegetation,
leaf packs, undercut
banlks, rubble, or-
cther stable habitat.
23-30 points

20% to 40% anngs,
legn, troa roots,
emargent vegatation,
Tanf packs, ate,
Adequata habitak,

15-22 soints

5% to 20% snags,
logs, trea ronts,

emergent vegeintion,
ete, Lass

icaf packs,
than dosirable
habitat,

§-13 novats

Less than 5% snags,
logs. tree roots,
wTRergent vegetaiion,
leaf pacis, abe. Lauk
of habitat is abvioas. |

0-T poiats

Water Valocity

—it

W{ax. observed: »0.3
; mfsec. but < 1 nusec

2030 "JOInts

Max. cbzerved;
01w 0.2 I"!f;th‘
18-22 noinis !

Max, atserved;
LGS s 0.1 msee

DY e Dy
Ve ld s

|"fz\.x shsarvad:
Lot

L m/see, wroduane
rconuTring - 2 mi/sec

Artificial Channel/
Flow Alte

Far————

ration

No artificial
channelization, Ldttle
activity (impervious
surface) in watershed
widch would cavse
scouring during
apates,

12-15 point.s\

Artiliciaily

ohannelized,
| ceouring presens i
curng spatas 'r.\ef:.auseg
OF AXeRss Lnpervions

gurface in watersheo. |
0-3 points

ar

Bank Stability

Stable. No evidanca
of erosion or bank
failure., Little
potential for futura
nroblems.

3-10 points

Modarataly stable.
Infrequent or small
areas of erosion,
mestly healed ovar,

€-8 points

Mcderately unstabie.

Moderata areos of

srogion, high erosion

potentiai during
Crods.
3-3 oninty

Unsteble. Many raw, |
eroded arsas. Ob‘r?ou::f
bank sloupghing. |
0-2 peings

Riparian Zona
Vegetation
Quality

Over 80% of
streambank surfnces
consist of native
plants, classified aa:
bottomland
hardwoods,
understory shrubs, or
nen-woody
macrophytes.

3-10 points

50% to 80% of
riparian zone is
vegetated, but one
class of plants is not
represented.

6-8 points

5% to £0% of

vinarian zona s

vegetatad, but one or
two ciasses of plants
#re nok represanted,

3-3 points

Less than 25% of
streambanic surtnces !
ara vegelated, Poor
plant community (a.z.
grass moenoculture)
present,

0-2 points

Adjustmenis

_Add 5 points if cross-sectional area of flow is estimated to ba

greatar than ona square meter during pericds of normal flow,

TOTAL SCORE

COMMENTS;

Tisk Seon iNCIaE aied
Evicbbuwes of M mtirows Ca

H /e (

o sk, ]
/ﬂm«f (lwulc _pr*-h“f‘b + d}r’dp;f'; Hz.f_f) [

ANALYSIS OATE:

7/RE

ANALYST:

A Frican O

SIGNATURE:
r//%r/ S/&L/Ca{’ 2l



FRESHWATER BENTHIC HABITAT ASS

DERPARTMENT OF ENYVIRCNMENTAL REGUILATION

ESSMENT FiZLD DATA SHEET

SUBMITTING AGENCY CCOE:
SUBMITTING AGENCY NAME!L

STONET STATION NUMBEA: DIATE ()

‘-IECCNL‘\‘G AQUY GF WATE R

/C)J(C 2 (féc’f «.//J/%“r_é

REMARAKS: /G} ’“[( yf{(/ ﬁ' étl.?(df\(.- 40
over, (ﬂéaﬁwakrs)

’Tr,c’zl e

LOCATION: /g o bhjs LTl
D Gad2a /”@“ i in face Creed Lok

FIELD iDVNAME:
[

Habitat Parameter

Exceilent

Good

Fair

FPoor

Bottom Substrate/
Available Cover

Greater than 40%
snage, logs, trea roats,
emerpent vegetation,
leaf packs, undercut
banks, rubble, or
ather stahle habitat.
23-30 points

20% to 40% mags,
logs, tree roots,
emergent vegetation,
taef packsy, ete,
Adequate habitat,
15-22 points

£% to 20% snags,
logs, frea roots,
em«rgent vagetation,
leaf packs, ete, Less
than desirable
habitat,

2-15 poiats

Less than 3% znags,
lags, tree tocts,
amargent vegatoticn,
ienf pochs, obn,
=i habitat {3 obvious.
P37 points

M
Lallllo

Water Velocity

MMax, chserved: »0.3
m/sec. but < 1 misec

23-30 points

Max. obzervaed;
0.1 to 1.3 mfsec
\‘: .J"'uz r)("‘ln

Max. chserad;
: WA o M alee
1 3-15 noats

,Mf.v rhsarverd;
SO0 misee, oT ahe

Artificial Channel/
low Aiteration

{No artificial

channelization. Little
activity (impervious
surface) in waterzhed
which would rause
scouring during
apataa.

12-15 points.

2} cif o

LTy r'b

poTS A e

TACUTIRG ST

surtees ln v ataraiin
3-3 points

Bank Stability

3tabla, No avidencs
of erogion or bank
failure. Little
potential for futura

tcderately stable.
Infrequent or small
areas of erpsion,
mostly healad over.

Moderate areas of
ercsion, high ercsion
Jotantial curing

Moderately unstable.

)
I
Unstable, Many raw, l
} eroded areas. Qbvionsy
i bank sloughing e |

Riparian Zone
\Vagetation
Quality

meoblems. - . Tloodz. (-2 poiats :
9-10 points 6-8 points -3 poiats 5
Ovar 80% of }

straambank surfaces
consist of native
plants, classified as:
bottamland
hardweods,
understory shruba, or
non-woody
macrophytes.

9-10 points

50% to 80% of
riparian zone ia
vegetated, but ocne
¢lasy of plants is not
represented.

6-8 points

25% to 0% of
ripariun zone is
vegetatad, put one or
two classes of piants
are not representad.
3-3 points

i
g
|
)

j Less than 25% of i

streambani: surtaces !

are vegetated, Poor
nlant communicy {e.g. |
cracs monoeultura; !
rresent, !

0-% pointy

Adjustments

Add 5 points if cross-sectional area of flow iz estimated to ba
graater than one square meter during perioda of normal flow.

TQTALSCQRE

COMMENTS:

Fish Seen inlfucll esqudto Fsh, bluwegir!+ dotlac swafsA,
Minerowa Ca fle ﬁl?&ezt'f_éom Ha M“;S

ANALYS!S DATE:

9 fo§/%52—

AMALYST:

2 Fricano

- /HE/(//’L »;/ A AAD)




DER Biology Section — Acute Bioassay Bench Sheet
Sample Source: LAKE WALES " CJ:’"“:B C’% Sample Collection? Date §-22-7Z Time_ | 045

Address/City: Tast Beginning: DateQ ~29-7& Time__{ 402
County: ol ik Test Ending: Date/0-/—92 Time /LHOO
Contact/District: ' S0 Tast Organism: A . eS|
NPDES Permit # FLOQ Outtall #: Life Stage/Age: ‘?4&? -

Test Number: &~ of &  Test Type(gcraenin@l Definitive 422 Z2-Se,-29-29

Static Renewal | Flow-through Rk 10/

instrument Calibrations:
pH DO Tempz q@;){'ld
.23 ,
ohr T@7|F0C0 3,5@M0 T 23, 1595 = u
24ty 3N %Y 3TeaC  D2Yeldk 15,0230
48 hr @7, 999 QK@22,0 22.0@22.3 5“5’,42%22-‘5

Remarks:

Number Live ' pH Temp. (°C) DO (mg/L Cond. (umhosiem)
Cone. Chamber# 1 0 24 48 0 29 48 0 24 48 0 24 48 O 24 48
el /Y | 5 15 |5 (2.8 [6.2[3.H255051220| g, S18.3 9./ |743%
catrrtl F IS [S5 |S5 128 528¢ g5 84d9,/ | 2931 239|238
(D% 1 2|5 5[5 72]7.7[80121 5|a3s(220 26 5. L] 9,244
(oo | /9F | S 15 18 9.22.7]%0 26 [8.4H9. 24992 50 504
e Atigndo?

Measured/l.oaded by: /T\Pf KP }49 'ﬂﬂ M/WF }(ﬂ Kp mf frﬂ léfa‘ /”F ey 'fl/ﬂ MF
Flecorrfiedby: ﬂ\k }(30 }éf) ﬂ\ﬂ/@ ME P L2 ,ﬂf_ }49/4’0 /J’}fﬂ\k‘x:f’

Water-quality Paramaters

Investigators’ Signatures

% V&WC& ol Tot. Rosid. G Sampie | Method | Measured by
Mmm Lab Tot. Resid. Ciz: OO I <0.02.| DR-10 | kP
ca Alkaliatty: 24 | PO GO | Hacdl P
T T Hardness: /2.5 FF 13) | Hack| KP
T ey : Total Ammonia: 8.0 o ) gl
: Ammonia’ | . Ammenia Salinit
Roviower Matar Slooa:h_‘gsL Blank: 0‘0 Q:mnfyc‘:' an



UEH Biology Section — Acute Bioassay Bench Sheet
Samnple. Source: LAKE L\.)!Q-LQS) Cu}t\) o—é—

Sampla Collection: Date‘i-,Z‘B,q'.?. Time 1045

Address/City: Tast Beginning: Date 9-29-92 Time_1 405
County: _EOMIK Test Ending: Date /£-{~92. Time_ /00D
Contact/District: S Tast Organism: T DURTA
NPDES Permit#: FLOQ Outfall #: LIte Stage/Age: L2% HES
Test Number: /  of 2~ Test Type: Definitive 422D AZ -SEp-29 275

@I Static Renewal | Flow-through ke 0/

Remarks:
Instrument Callbrations:
pH Do Tem Cond
0 hr 7€7,12@10 3,5@24,0 2,%@3— 4(13‘5“‘:310@2‘3"JI
240 2 2,9 ¥ W0c 22%e228  I54 0030
48 hr 707, 109 $E@22.0 22.0@223 q43/az90°"
Numbar Llve pH Temp. (°C) DO {mg/L Cond. (umhoy/em)
Conge, Chamber# | 0 24 48 0 24 48 0 24 48 0 24 48 0 24 48
eovol | A 5151518 g3|B2 2218,61  8.9ib6b 16%
cohief| B IS5 |5 8.3 2.9
conbyd| & Sl |5 €3 39
Canhiol | T RERE g3 3.9
WL AN Sls |5 232 Q.1122,00  iza2lzt 29479 520
/0% |18 515 |& 8,1 8.9
/021 C >[5 |8 8./ 3.9
/o041 » |5 |6 |5 5, 29
Measured/Loadad by: s % | KP wy ME K/ Zer= f‘(ﬂ /E f’fﬂ N
Racorded by: N [[.P 4 mp o m AP N KO /hi 0

Investigators’ Signaturas
-

Water-quality Paramaeters

Sample | Method | Measured by
Koy %’wﬁ' Ce Field Tot. Resid. Gz '
mww Lab Tot. Resid. Clz <p,0Z |pR-lcc| <P
Alkadinity: 20 o | Hick| KP
Hardness: /L& 23 137 | Hachl P
% Total Ammonia: () O O v A
rayiawar Ammonia Ammonia : Salinity
Meter Slope: _S_QLQ__, Blank: 0.0 Sample: O —pot



Taxa list for Lake Wales STP, collected above and below the discharge via
Hester-Dendy samplers on 28 September 1992,

Reference Site Test Site

Cnidaria

Hydra sp. -
Diptera

Ablabesmyia peleensis
Ablabesmyia sp. B Epler
Asheum beckae

Chironomus decorus grp.
Chironomus sp.

Cladopelma sp.

Dicrotendipes simpsoni
Dicrotendipes sp.

Einfeldia natchitocheae
Endochironomus nigricans
Glyptotendipes meridionalis
Glyptotendipes sp. B Epler
Glyptotendipes sp.
Goeldichironomus carus
Goeldichironomus holoprasinus
Goeldichironomus natans ?
Goeldichironomus pictus
Goeldichironomus sp.
Kiefferulus sp.
Parachironomus carinatus
Parachironomus directus
Parachironomus monochromus
Polypedilum convictum grp.
Polypedilum tritum
Paramerina sp.

Procladius bellus

Procladius sp.

Undetermined dipteran pupae
Tanytarsus sp. E Epler
Tanytarsus sp. F Epler
Tanytarsus sp. G Epler
Tanypus carinatus

Zavreliella marmorata
Ephemeroptiera

Caenis sp.

- Centroptilum viridocularis
Stenonema floridense
Gastropoda

Hebetancyclus excentricus
Physella sp. - 7
Malacostraca

Jury

|
< | b=

—

[ N N B e L S R e e e e - el
[ =
(1)
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{ R e A R
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Hyalella azieca
Odonata

Ischnura ramburii
Pachydiplax longipennis
Oligochaeta

Dero trifida
Limnodrilus hoffmeisteri
Trichoptera

QOecetis sp.

-

I = ek et



Taxa list for Lake Wales STP, collected above and below the discharge via
discrete sweep dip net sampling on 28 September 1992.

Reference Site Test Site
Acarina
Arrenurus sp. 24 —
Undetermined acarina sp. - 24
Coleoptera
Peltodytes sp. - 24
Diptera
Ablabesmyia peleensis - 24
Ablabesmyia sp. B Epler 24 -
Chironomus decorus grp. - 24
Chironomus sp. 432 168
Cladotanytarsus sp. 72 72
Cladopelma sp. - 120
Einfeldia natchitocheae 624 -
Glyptotendipes meridionalls 24 -
Goeldichironomus amazonicus 216 24
Goeldichironomus holoprasinus - 24
Goeldichironomus natans ? - 48
Goeldichironomus sp. 24 72
Kiefferulus sp. 24 -
Palpomyia grp. 24 24
Parachironomus carinatus 24 -
Parachironomus sp. A Epler 24 -
Procladius bellus 24 72
Procladius sp. 96 72
Undetermined dipteran pupae - 72
Tanytarsus sp. E Epler - 48
Tanytarsus sp. F Epler 24 48
Tanytarsus sp. G Epler — 24
Tanypus carinatus 96 96
Zavreliella marmorata - 24
Ephemeroptera
Caenis sp. 48 384
Gastropoda
Hebetancyclus excentricus 24 96
Hemiptera
Belostoma flumineum 24 -
Lepidoptera
Undetermined lepidopteran 48 -
Malacostraca
Hyalella azteca 312 -
Odonata
Erythemis simplicicollis 48 -

Ischnura sp. 24 -



Perithemis tenera seminole
Oligochaeta
Limnodrilus hoffmeisteri

432

24
480



Periphyton taxa list for Lake Wales STP, collected 29 September, 1992.

Reference Site Test Site

Diatoms N

Achnanthes exigua 3888 567
A. linearis 430 81
Gomphonema sp. - 21 -
G. augur 86 54
Navicula sp. 43 -
Nitzschia sp. 107 -
N. amphibia 21 —
Chlorophyta

Characium sp. 2427 6044
Chlorococcum sp. — 27
QOedogonium sp. 236 54
Scenedesmus sp. 150 —
Stigeocolonium sp. . 430 81
Cyanophyta

Anabaena sp. 129 135
Chamaesiphon sp. 43 81
Chroococcus 8p. 172 189

Lyngbya sp. 193 135
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Inap Type Inspector  Fac Type

:_|_~.|17 1a|j 19L|_ 2ou
RERRNRNRNRARNNEA
66

R £
Transacton Cod NPDES NUMBER

o o) sleled [k b
21

Transaction Cotde NPDES NUMBER YHR/MODA Insp Type Ingpector  Fac Type
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