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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: City of Green Cove Springs WWTP
County: Clay
NPDES Number: FLO0020915
State Permit Expiration Date: 16 March 1997
Toxics Sampling Inspection (XSI)
Date Sampled: 7 October 1993
Results: No organic constituents were detected in the effluent, and

none of the metals in the effluent exceeded Class III standards.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 7 October 1993

Results: The full strength effluent sample was not acutely toxic to the
fish, Cyprinella leedsi, or to the water flea, Ceriodaphnia dubia.

Impact Bioassessment Inspection (EBI)

Date Sampled: 7 October 1993

Results: Taxa richness and Florida Index scores suggested that the
test sites were similar to, or in the case of test site 1, better than the reference. The
Shannon-Weaver diversity index decreased by 27.8% at test site 2, suggesting at
least a moderate disturbance in the vicinity of the outfall. Further, test site 2 was
dominated by Limnodrilus hoffmeisteri (57.2% of the total population), a well
known pollution tolerant organism. Periphyton communities did not appear
adversely affected by the discharge, with the exception of an increase in the %
dominant taxon and a reduction in taxa richness at test site 2. It should be noted
that phytoplankton communities collected during this study were typical of
eutrophic waters. For example, between 44.5% and 69.8% of the phytoplankton
populations consisted of cyanophytes at all sites. Additionally, phytoplankton
chiorophyll a levels were quite elevated at the reference site and test site 1, greater
than 89% and 95%, respectively, of the values found in other Florida streams.

Water Quality Inspection (WQT)
Date Sampled: 7 October 1993

Results: Effluent nutrient levels were moderately high compared to
receiving water stations, and the unionized ammonia level violated ambient
standards, Rule 17-302.530(3) FAC. Nutrients were generally lower at the test sites
than at the reference site, where OPQ4 and NHj values exceeded those found in
approximately 65% and 95%, respectively, of other Florida streams. It is possible
that either the hydrology of the area (which is tidally influenced) enables the
nutrient-rich effluent plume to reach the reference site, or the area is subject to
non-point enrichment sources. Results of algal growth potential tests indicate that
water from all three sites was above the eutrophication problem threshold. Fecal
and total coliforms were sampled on two occasions. During the 13 September 1993
sampling, fecal coliform violations were noted at the reference site (Rule 17-
302.530(6) FAC). During the 4 October 1993 sampling event, the standards for fecal
and total coliforms were violated at both test sites (Rules 17-302.530(6) and 17-
302.530(7) FAC). The effluent was not sampled during the October trip, making it
difficult to determine if the discharge contributed to the  problems seen at the
receiving water stations.




Bioassessment: Green Cove Springs WWTP

Introduction

The City of Green Cove Springs
Wastewater Treatment Plant is lo-
cated on Harbor Road, Green Cove
Springs, in Clay County. This mu-
nicipal facility, with a design capac-
ity of 1.25 MGD, treats domestic
waste via contact stabilization (ac-
tivated sludge) using two parallel
treatment systems. The effluent is
chlorinated (and subsequently
dechlorinated) and discharged to
the St. Johns River., At the time of
this investigation, the facility was
discharging at a rate 0o 0.734 MGD.

Permit limits are as follows:
flow (restricted to 0.95 MGD annu-
al average), BOD and 1SS (20 mg/
L. annual average, 30 mg/L: month-
iy average, 45 mg/L weekly aver-
age, and 60 mg/l. one time maxi-
mum), pH (8.0 te 8.5 5.U.'s), fecal
coliform bacteria (200 organisms/
100 mL annual average), and chlo-
rine residual (minimum of 0.5 g/
L for disinfection, maximum of 0.01
mg/L at discharge). Additionally,
the facility is required to perform
toxicity bicassays of the effluent, as
well as conduct water quality sam-
pling of the receiving waters on a
quarterly basis {see Appendix).

This facility has had the follow-
ing deficiencies in the past few
years: exceeding the fecal coliform
permit limit seven times, not sub-
mitting monitoring records on time,
incorrect calibration of residual
chlorine equipment, and problems
with the flow recorder (see Facility
Summary in Appendix). There
have been no major problems asso-
ciated with the facility, and defi-
ciencies noted during inspections
have generally been adequately
addressed.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of bictogical communi-
ty health was made between a ref-
erence site (located approximately
0.5 mile upstream of the Green
Cove Springs discharge in Gover-
nor's Creek near the facility’s mon-
itoring site 4) and two test sites (at
the confluence of Governor's Creek
and the St. Johns River, approxi-
mately 100 yards on either side of

the discharge near monitoring site
1) (see maps in Appendix). A habi-
tat assessment was performed in
situ to establish comparability be-
tween sites. Supplemental physi-
cal/chemical data were also collect-
ed on the effluent and study sites.
Acute screening toxicity bioassays,
using Ceriodaphnia dubia and Cyp-
rinella leedsi as test organisms,
were performed on an effluent sam-
ple (Weber 1991). The effluent was
analyzed for metals and for organ-
ic constituents (base neutral and
acid extractables, and pesticide ex-
tractables), Additionally, nutrient
analyses were performed oun efflu-
ent, reference, and test sites. Meth-
ods used for all chemical analyses
are on file at the Taliahassee DEP
Chemistry Laboratory.

Benthic macroinvertebrate
communities were evaluated at ref-
erence and test sites, Inverlebrates
were collected with 3 petite Ponar
dredge samples per station (Ross
1990). Periphyton was sampled at
both. reference and test sites by in-
cubating glass microscope slides in
a standard periphytometer for 28
days (Ross 19920). Phytoplankton
was sampled at both reference and
test sites via subsurface grabs.
Chlorophyll @ was also determined
for periphyton and phytoplankton
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communities (Ross 1990). Bacteri-
al populations were analyzed for
total and fecal coliforms following
the methods of APHA (1589}, Al-

gal Growth Potential tesls, using
Selenastrum capricornutum as the
test organism, followed Miller et al.
(1978).

Major characteristics of community structure of control and test sites.

Refer-

Test Test
Site Site1 Site 2
- Macroinvertebrate Ponar - : _
Number of Taxa 25 6 30
Florids Tndex -F e e
% Contribution of Dominant Taxon | 305 337 57.2
o Shannon Weaver Diversity | 36 42 26
' % Ohgochae,ta I 28.2 482 73.5
%Dipters 69 4... T R
% Pelecypoda " 6T aATT A
g Rmpbipoda TR
S g Gastropeda T T s ey
 %Polychaeta 0 | 17 | 05
e .% T richoptera ¢ 0 15 0.5
% Others 24 79 0
% Predators/ Camwores 275 5.6 1.4
 surtacCalleior Catherors | % | 19 | 6
% Deposit feeders (below surface) 415 53 6 80.5
% Su::pens:on feeders/ Collector-Filterers 02 | 16 ?' RS
9% Scavengers i 0 | 14 | 0
- %Piant p1ercers R et (i I NIRRT
%Scrapers S R T AP RO
G Shreddems U 31 g e
- ~Parasiias T T T e il 6
.o 'Phytoplankton Algae : CaTT
Number of Taxa 31 1 22 22
% Contribution of Dominant Taxon 335 | 309 | 325
' ~ Chlorophyll a (ug/L) 2703 | 8281 ' 1042
_ Diatom/Blue-green Abundance Ratio I 012 | asi 0.29
% Blue-green I 698 445 62.4
___%Green el 188 1118
" % Diatoms 93 | 467 25.8
'I’enphyton Algae B A AT . L
B Number of Taxa | 8 . 48 | 33
. % CO“‘?E!E?}_tl‘?R.Qf Dommant Taxon o 138 | 148 22
__ Chlorophyll a (mg/sqm) _ _59 45 | 14 50 1475
Diatomelue -green £ Abundance Ratlo 082 | 087 ~ _5 0.83
_ % Blue-green_ 166 | 126 - 167
T e Py O B S
gy 74 1 859 8l
Algal Growth Potential (mg dry Wth) 9.7 12.8 i 104

Explanation of Measure-
ments of Community Health

Several different measure-
ments of macroinvertebrate and
algal community health have been
employed in this report. Many of
these, such as the number of taxa,
Shannon-Weaver Diversity Index,
and chlorophyll @ are well known.,
Others are briefly explained here.
The Florida Index assigns points to
stream-dwelling macroinverte-
brates based on their sensitivity to
pollution (see Ross 1990). A site
with a high Florida Index score is
considered healthy (i.e., many
clean-water organisms are
present). Excessive numerical dom-
inance of a single type of organism
{(a high % contribution of dominant
taxon) is usually associated with
disturbance. A decreased diatom to
blue-green algae ratio (calculated
by dividing the number of individ-
uals in the Bacillariocphyta by the
number of individuals in the Bacil-
lariophyta + Cyanophyta) is often
indicative of nutrient enriched con-
ditions. The determination of the
Quantitative Stability Index {(for
{axonomic % composition) is a two
step process. First, the relative pro-
portions of major taxonomic groups
are calculated for each site. Then,
the lesser of the two percentages for
each discrete taxonomic group is
totaled. A QSI (for % composition)
of 100% means that the two sites
being compared are identical. This
same type of procedure is used for
calculating the @SI (for functional
feeding groups).

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the
number of taxa, the diversity index,
Florida Index, and the diatom to
blue-green algae ratic are mea-
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sured as the reference site minus
test site divided by the reference
site. The percent differcnces be-
tween sites involving the percent
contribution of dominant taxon and
algal growth potential are mea-
sured as the test site minus refer-
ence site divided by the reference
site.

The following personnel were
involved in this investigation: Scott
Bulgrin, Lindy Payne, and Amy
Kalmbacher (DEP Northeast Dis-
trict), Chris Barge, Lyn Burton,
Marshall Faircloth, Russel Fryden-
borg, Christy LeDuc, Kathleen Lur-
ding, Elizabeth Miller, Kim Pearce,
Urania Quintana, Greg Wynn, and
David Young (Tallahassee Biclogy
Laboratory). The report was re-
viewed by the Point Source Stud-
ies Review Committee, consisting of
Wayne Magley, Jan Mandrup-
Poulsen, and Michael Tanski, as
well as District representatives.

Results and Discussion

This study took place in a cove
of the St. Johns River, as well as in
a tributary to that cove (see maps
in Appendix). The St. Johns River
is an vnusual system, in that it orig-
inated as a coast-parallel lagoon, is
low gradient, very wide, and flows
from south to north (Appendix).
Ten percent of the land near the
reference site is used for residen-
tial purposes, but the majority of
the land cover in the area consists
of hammocks, hardwood swamps,
and pine flatwoods, Residential,
commerciat, and recreational (hoat
ramp) uses were considerably high-
er at the two test sites. All study
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Effect of discharge on receiving water
(measured as difference between control and test sites).
{Lefl bar represents comparison between control site and test site 1; right bar
represents comparison between control site and test site 2.)

sites were similar in terms of habi-
tat quality scores (with 77 points at
the reference site and 68 points at
both test sites). Most field param-
eters were similar between the ref-
ercnce and test sites (e.g., conduc-
{ivity was between 440 pmhos/cm
and 510 pmhos/cm, mid-depth dis-
solved oxygen ranged from 7.5 mg/
L to 8.2 mg/L, mid-depth tempera-
ture ranged from 29 °C to0 31 °C, and
pH ranged from 7.4 to 7.9 8.U.’s)

The full strength effluent sam-
ple was not acutely toxic to the fish,

Cyprinella leedsi. While 10% of the
Ceriodaphnia dubia exposed to full
strength effluent died, this is not
enough mortality to indicate a vio-
lation.

No organic constituents were
detected in the effluent, although
the following metals were found
above quantitation Hmits: alumi-
num (152 pg/L}, iron (76.4 ug/L),
copper (6 ug/L), and zine (29 pg/L).
At ahardness of 107.3 mg/L (calcu-
lated from the calcium and magne-
sium concentrations in the efflu-
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ent), the Class III copper standard
is 12.6 pg/l and that for zinc is
112.5 ng/L.. Therefore, none of the
metals in the effluent exceeded
ambient standards,

Effluent concentrations of am-
monia (4.6 mg/L), nitrate-nitrite
(2.6 mg/L.), total phosphorus (1.2
rag/L), ortho-phosphate (0.87 mg/
L}, and TEKN (6.0 mg/L) were cle-
vated compared to receiving water
stations. An unionized ammonia
value of 0.04 mg/L, was calculated
using field measurements of pH
and temperature. This is a viola-
tion of the Class III standard for
predominantly freshwaters, Rule
17-302.5630(3) FAC. Nutrients were
generally higher at the reference
site than at the test sites. For ex-
ample, ortho-phosphate was 0.13
mg/L at the reference site, 0.084
mg/L at test site 1 and 0.048 mg/L
at test site 2. While these fest site
concentrations were average or be-
low average, ortho-phosphate at the
reference site was higher than
those values found in approximate-
ly 65% of other Florida streams (see

Appendix). Similarly, reference site
levels of ammonia (0.4 mg/L) and
TKN (2.4 mg/L,) were higher than
those found in approximately 92%
of other Florida streams, while test
site concentrations of these com-
pounds were fairly average. Either
there are unidentified sources of
nutrients affecting Governors
Creek, or the hydrotogy of the area
(which is tidally influenced) enables
the nutrient-rich effluent plume to
reach the reference site. In the lat-
ter scenario, greater dilution from
the St. Johns River at the test sites
would keep nutrient concentrations
lower there than at the more pro-
tected Governors Creek station.

Results of algal growth poten-
tial (AGP) tests indicate that wa-
ter from all three sites was above
the eutrophication problem thresh-
old. The AGP measured at the ref-
erence site (9.7 mg dry wt/L) was
lower than those of the test sites
(12.8 mg dry wt/L at test site 1 and
10.4 mg dry wt/L at test site 2).
AGP of the effluent was 292.9 mg
dry wt/L.. AGP values above 5 mg

dry wt/L are often associated with
excessive macrophyte growth, algal
blooms, lowered .0, and fish kills
{Raschke and Schultz 1987).

During the course of this study,
fecal and total coliforms were sam-
pled on two occasions. During the
September 1993 sampling, coliform
levels were well within Class TI1
standards in the effiuent and at the
test sites, but fecal coliforms at the
reference site were right at the le-
gal limit of 800 organisms/100 mL.
During the October 1993 sampling
event, standards for fecal coliform
bacteria (9000 organisms/100 mL at
both test sites), as well as for total
coliform bacteria (11,000 organ-
isms/100 mL at test site 1 and
90,000 organisms/100 mlL at test
site 2) were violated (Rules 17-
302.530(6) and 17-302.530(7) FAC).
On this occasion, the coliforms at
the reference site were within stan-
dards. The effluent was not sam-
pled during the October trip, mak-
ing it difficult to determine if the
discharge contributed to the prob-
lems seen at the receiving water
stations,

Some quantitative measures of
macroinvertebrate community
health suggested that the popula-
tion at test site 1 was somewhat
improved compared to the reference
site community. However, diversi-
ty was decreased at test site 2. The
figure on p. 3 indicates the degree
of difference between the reference
and test sites. Larger differences
{that is, higher percentages) corre-
spond with greater degrees of deg-
radation. The figure on this page
summarizes similarities between
the sites. Smaller similarities (low-
er percentages) generally corre-
spond with greater degradation.

In the Ponar samples, 25 taxa
were collected at the reference site,
increasing to 30 taxa at test site 2
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and 76 taxa at test sile 1. Similar-
ly, the Florida Index was lowest (5)
at the reference site, increasing to
6 at test site 2 and 10 at test site 1.
These two parameters suggest that
the test sites were similar to, or in
the case of test site 1, better than
the reference. The Shannon-Weav-
er diversity index was calculated to
be 3.6 at the reference site. While
diversity was higher (4.2) at test
site 1, the 27.8% decrease in this
index {(down to 2.6} at test site 2,
compared with the reference site,
18 analogous to a violation of the
biclogical integrity criterion. How-
ever, since the rule states that Hes-
ter-Dendy samplers be used in pre-
dominately fresh waters, the reduc-
tion in Ponar sampler diversity
does not represent a violation, The
decrease in diversity does suggest
‘at least a moderate disturbance in
the vicinity of the outfall. Further,
test site 2 was dominated by Lim-
nodrilus hoffmeisteri (57.2% of the
total population}, a well known pol-
lution tolerant organism. Function-
al feeding group relationships also
appeared skewed at test site 2, in
that 80.5% of the population con-
sisted of below-surface deposit feed-
ers {(mostly oligochaetes and some
polychaetes), In contrast, only
41.5% of the reference site commu-
nity was below-surface deposit feed-
ers,

Periphyton communities did
not appear adversely affected by the
Green Cove Springs WWTP dis-
charge, with the exception of an
increase in the percent contribution
of dominant taxon and a reduction
in the number of taxa at test gite 2.
Synedra fasciculata, a diatom that
thrives in high conductivity water,
was the dominant taxon at test site
2, making up 22,2% of the popula-
tion. While the reference site dom-
inant taxon (Nitzschia amphibia, a

eutrophication indicator) was only
13.8% of the total, the absolute dif-
ference between these two sites was
not significant. Periphyton taxa
richness decreased from 58 at the
reference site to 48 taxa at test site
1 and 33 taxa at test site 2, mostly
due to decreases in the types of cy-
anophytes and diatoms. The per-
iphyton chlorophyll @ measured at
the test sites (14.5 mg/m? at both
sites) was lower than that of the
reference site (59.5 mg/m2).

It should be noted that phy-
toplankton communities collected
during this study were typical of
eutrophic waters. For example,
between 44.5% and 69.8% of the
phytoplankton populations consist-
ed of cyanophytes at all sites. Ad-
ditionally, phytoplankton chloro-
phyll a levels were guite elevated
at some stations (27.0 ug/L at the
reference site and 82.8 ug/L at test
site 1, which are greater than 89%
and 95%, respectively, values found
in other Florida streams), Phy-
toplankton taxa richness also de-
creased from 31 at the reference site
{o 22 taxa at both test sites.

Conclusions

The fuli strength effluent sam-
ple was not acutely toxic to the fish,
Cyprinella leedsi. While 10% of the
Ceriodaphnia dubia exposed to full
strength effluent died, this is not
encugh mortality to indicate a vio-
lation.

No organic constifuents were
detected in the effluent, and none
of the metals in the effluent exceed-
ed Class JII standards.

BEffluent concentrations of am-
monia (4.6 mg/L), nitrate-nitrite
(2.6 mg/L), total phosphorus (1.2
mg/L), ortho-phosphate (0.87 mg/
1}, and TKN (6.0 mg/L) were ele-
vated. The Class IlI standard for
unionized ammonia in predomi-
nantly freshwaters (Rule 17-
302.530(3) FAC) was violated in the
effluent with a value of 0.04 mg/L.
Nutrients were generally higher at
the reference site than at the test
gites. For example, ortho-phos-
phate and ammonia at the rcfer-
ence site were higher than those
values found in approximately 65%
and 95%, respectively, of other Fior-
ida streams. Either there are uni-
dentified sources of nutrients affect-
ing Governors Creek, or the hydrol-
ogy of the area (which is tidally in-
fluenced) enables the nutrient-rich
effluent plume to reach the refer-
ence site. In the latter scenario,
greater dilution from the St. Johns
River at the test sites would keep
nutrient concentrations lower there
than at the more protected Gover-
nors Creek station,

Results of algal growth poten-
tial tests indicate that water from
all three sites was above the
eutrophication problem threshold.
The AGP measured at the reference
site (9.7 mg dry wt/L) was lower
than those of the test sites (12.8 mg
dry wt/L at test site 1 and 10.4 mg
dry wt/L at test site 2). AGP of the
effluent was 292.9 myg dry wt/L.

During the course of this study,
fecal and total coliforms were sam-
pled on two cccasions. During the
September 1993 sampling, coliform
levels were well within Class III
standards in the effluent and at the
test sites, but fecal coliforms at the
reference site were right at the le-
gal limit of 800 organisms/10¢ ml..
During the October 1993 sampling
event, standards for fecal coliform



bacteria (9000 organisms/100 mL at
both test sites), as well as for total
coliferm bacteria (11,000 organ-
isms/100 mlL at test site 1 and
90,000 organisms/100 mL at test
site 2) were violated (Rules 17-
302.530(6) and 17-302.530{7) FAC).
On this occasion, the coliforms at
the reference site were within stan-
dards. The effluent was not sam-
pled during the October trip, mak-
ing it difficult to determine if the
discharge contributed to the prob-
lems seen at the receiving water
stations.

Taxa richness and Florida In-
dex scores suggested that the test
sites were similar to, or in the case
of test site 1, better than the refer-
ence. The Shannon-Weaver diver-
sity index decreased by 27.8% at
test site 2, compared with the ref-
erencge gite, which is analogous to a
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Chemistry summary table for

Green Cove Springs.

Efflucnt Reference

Test Site 1

Test Site 2

- Organic Constituents (ug/L)
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A - Value reported is the mean of two or more determinations

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

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

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



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

f Parameter 5% 110% | 209% [30% [40% {50% |60% | 70% {80% |90% |95% |
STREAMS

(1617 stations)

Phytoplankton

Chloropbyll o 0.22 (.52 (1.94 1.60 3.02 4.63 6,72 987 14.68| 27.35| 48.70
Periphyton

Chlorophyll a 0.31 (.43 0.77 1.04 2.16 2.94 645 1061 17.060| 39.51) 60.85
H-I) Diversity 0.84 212 2481 27941 2881 3.08| 388 340 3.52f 3796 390
Gualitative Taxa

Richness 9.00| 12001 17.00] 20.00] 22.00| 24.50| 26.001 28.00) 31001 37.001 B53.00
H-D Taxa

Richness 6001 650{ 9.00| 1150 13.00| 15.00{ 17.001 2150 26.00{ 29.00| 32.00
TEN 0.3C 0.35 0.56 (.73 0.87 1,00 1,11 1.25 149 1,93 2.80
Ammonia 0.02 0.02 0.04 (.08 0.06 (.08 0.11 0.14 0.20 0.34 (.60
NQO2-NO3 0.01 0.01 (.03 (.05 0.07 0,10 014 0.20 0.32 0.64 1.05
Total Phosphorus 0.02 0.03 0.05 0.06 0.10 0.13 0.18 (.25 0.39 0.74 151
QOrtho Phosphorus 0.01 0.01 0.03 0.04 0.05 0.08 0.11 017 0.27 0.55 137
Turbidity 0.60 0.90 1.20 1.45 2.10 2.80 3.60) 4.50 6.66] 1045 18.30
LAKES

(477 stations)

Phytoplankton

Chlorophyll a 0.80 L71] 288 428| 10.06F 1340| 20001 30.10| 47.20| 654411390

Dredge Diversity | 0.711 097 143| 174 1983 212 2211 259| 285! 3.15[ 317
Dredge Taxa

Richness 3001 500 650 700] 9003 10.00| 11001 13.00( 1500 17.00( 2100
TEN 0361 049 067| 083 1081 1261 140] 151] 168 211 346
NH3+NH4 001} 002 002| 003 004 006 008| 012] 015{ 021] 028
NO2-NO3 0.00) 000 001 Q01| 001§ 002] 004 005 010{ 014 0.23

Total Phosphorus 001 0.02F 002 003] 0057 007 009 011| 014] 023 042
Qrtho-Phosphorus 0001 001 001 002 003; 004 005! o006 008) 021 0382

Turbidity 1.00 1.25 155 2.06 2.75 4.50 6.45 9.60| 14107 26,001 40.00
ESTUARIES

(690 stations)

Phytoplankton '

Chlorophyll a 2.14 3.28 4,49 5,13 6.00 6.93 7.94 9.60| 1240 17.60] 2220

Dredge Diversity 134] 153 191] 228] 256] 290] 315] 359! 4.01] 453] 498
Dredge Taxa

Richness 4001 6001 900 1.60[ 15.00] 18501 25.00| 35.00| 41.00] 6200 90.00
TKN 0.26 0.34 0,42 Q.50 (.59 (.69 0.76 (.82 0.95 1.30 1.49
NH3+NH4 0.01 0.02 0.03 0.04 G.06 0.06 0.08 0.09 0.13 0.22 0.28
NO2-NQ3 0.00 0.00 0.01 0.01 0.01 0.02 0,03 0.05 0,08 0,17 0.23

Total Phosphorus 001t 002] 0067 007 010] 0311] 014] 017] 0.23]| 043 059
Ortho-Phosphorus Q01 002 003] 004] o004 005 007 009! 012 o021 044
Turbidity 350 400] 450 505 540 560 630 680F 800 1140]| 1175

Units:

Phytoplankton Chlorophyll a (ug/L), Periphyton Chlorophyll (mgfmz), Nutrients (mg/L),
Turbidity (NTU}, Taxa richness and diversity values are for macroinvertebrates
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TEST SITES / GREEN COVE SPRINGS WWTP
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Test Site #1 - 100ft., NE of NPDES POD at
confluence of Governors Creek and SJR

Test  Site #2 - 100fc, SE of NPDES POD at
confluence of Governors Creek and SJR

448D SYONJIAOD

Reference Site - Governors Creek .25 mi. W of
RR bridge 30ft. from N bank

Referenc
Site



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY

Facility Name: City ot Green Cove Sprinags | Date Summary Prepared ¢

(Harboc chiﬁ? WAWTE =Pr0g Feln e 1904
Location (attach detalled mapj: County District

Horor Kosd. O34 5 cnmsmy .
GreenCovaSnnas Pl [Lat/lona SF 4y 2w’ | NE Disivic

Federal Permit # Pl OO200S State GMS #3and RUDOMODBS]  |Facility Type: Industrial
and expiration date: State expiration date: M \Lo;199‘i Municipal ) Federal Agricultural
Seph, 20, \29% NDIO-Z040R0 Other (list):

Function of facility: L& (Qper=¥& ' WAl a 05 MED cordct stab izabon (actiwiie
éﬂ?onjoma%%m s m{ti;:iaﬂt WwWTP)and a O95MED contad sl -
Vzaon (activatec Sudae) WwT P wiin cinborinat dechlorinasted effluent from
Description of treatment process:TNe COMBaE0 175 T (&GS

A Class ¢ leve! T Domesic Waskewater ‘S\/SJ(@\"’\ discmﬂinﬁ
& secondaniiy treated ol et

Recelving waters: . ) Ciassification: 'I
| St Johns River NECY,
Design Fiow: . i .. _
p g | Aesan 1L ZSMED Mean Flow: —:}Og MG:D Flow during survey: ,7‘34’\“'\6@
Discharge is: ontinuous) intermittent Seasonal Rainfall dependent
Other (describe) '
therefore, the best time to sample is: .
g Anyirne

If facility has a mixing zone, give details (size, parameters affected, etc.):

No mixing zone {n‘ar s faality.

List effluent limits (if necessary, attach relevant paperwork)i Describe special permit conditions
and permit modifications:

Parameter Limit (units) Permites uf@d 1o r\CLLLCi
. . “lauacterty moe r‘lﬁiﬁl\-\ ‘UGP\% Stﬁom
See Aadned] Sheets fuer seoment nesrding @din

L lefluent outdsll. Table of Monitonng
A State o? Flomda Permik Reaulis and map o1est sdes ]

. e s T LML \
B, NPDES Pdrmit ARSC




STATE OF FLORIDA

Page 2 of DEPARTMENT OF ENVIRONMENTAL REGULATION
Cidy b GeeraGneSprines FACILITY SUMMARY
" (Facility) ‘ 5

Description of permitted outfall(s): ={Dluent T the Gy ol Grean Cove Sprimos
leaves he fea iy ;i_r_LHaar'or'EcJ .{fiohr N a 'ljc-,. Qe PP whid!
Llows o the St Jomns Rive™ C’“‘F’PP‘Z*‘WM OO \{ds oty o
jatae=) AE= e lDQ:\'t@Q)L on US17F &t e cors Lu@ﬁ@dﬂ

e Q%Com"‘r‘tjj
e SL. Tohne Biver and Govéecnors Coeak,
lant upsets that occurred within past .

List permit viclations {(from MOR data or other source} and‘cg . i
'y usl 1993 Ad not indheailo

year: Tt MOR Aala 4roe 1991 o |
%\&ﬁt Udpfﬁts Prr-ac prgiﬁgf\ﬁ acdhencs v Pave e
V'no\Sﬁor\S occured.

b -
of i’vpC/C)UJ‘TU‘D of {%C:M co\t%‘grm. The Tolowios
38‘% 1992 qp/10 Fabrusy, 1992 A9 /oo m)

Tune, 1992 223/ 100m\ fravcaly 199D 3/ 100 m)
Tanusry 1993 e/ 10O rm
May, 1992 e OO/ 100 M\
Decemmber 1992 543/100m| \

ling technque ancl for lalcora‘k‘om Cortamimaion were lided ag
potsi bliirs e exceedence o varmt pacemdors, .

Describe previous impact bicassessments, WQBEL’s, and previous or current enforcement actions:
Wawring L el sertt Puou 72,1993 add ressed Several problems doserved
rdaieras acled were  seveah MoR_ ot suboiled tothe.
of residuals to

durric g & R vnspedtion. 1
D@@,,@t\\@ requied Srnousl, of Teme | I props dis {

R&“SW% il L&hﬂd‘%uj f‘ﬁqu]r&ﬁl k= e eorsth Prooess r@P r'tfi. on Corredh on OP NOC -
St onal defciencies not provided to the ];ga low chart recorder nast epenst-
onal mnad TRC matdc nol b@(ng calloeter) @ach;larj‘ < @ Fac.drh,( _reg,‘pdpt
A3 om Eroust 13,1993 bttadd ESE ench provlem st L and -Proutdt-'“‘) XY
- \mﬁm/sdwﬁom R @ problem . The Sepl. 37,1993 nepech on ook
AW prodoms <t r@m}wfr\j Thace problems ware addresseoh oy the plant
on Qatobe™ B 1993, . '

Discuss comparability of MOR results 1o past DER results and whether there are trends {improving,
declining) in the data set:

Pagy MOR detta &0 nst appesr T indicshe any Faor Problems
St e Paaﬁt. Prodems that were osted Aurine nspections
appeared "o be addressad quiddy and C,o-op@ﬁi%j\,@\t{.

Additional information: 1r¢e C’H\AEQ Arreem Cove Staf_f contributing to this re ierw (s nature.):ESI
59@33 ‘r\ir@ b@@f‘_\ﬁ% Ocsxmﬂ qusd@’\u{ L\ﬁdx{‘ P&,{.r\@ \ d:@\dwf@m?@;m)
we Quality tEOTeHNg o e St Nne, . : No \ongery £

River n Ahe discharge o, Resuhs Scatt Bulgrin (ST ) inapeton
e wnciudad Tinere C\;Ro ol appay o (Engineer)

e Sy vhusoal-e@ fesalts. ( )




311000851

DO10-20£280

March 16, 1992
March 16, 1997

PERMITTEE: I.D. Number:
Permit Number:
Date of Issue:

Expiration Date:

Mr. Richard C. Fellows, City Manager
Green Cove Springs (Harbor Road) WWTF

12, The monitoring reguirements and effluent limitations for this plant are as follows:

!  PARAMETER ' EFFLUENT LIMIT | MINIMUM FREQUENCY ! SAMPLE TYPE ! SAMPLE LOCATION !

! ! ! ! ! Influent or !

! Flow (mad) ! 0.95 7 ! Continopus ! (b) ! Effluent !

) ; ! ! B-hour ! Influent (¢) !

ICBODg _(mg/1) ! (3) -~ t__ Heekly ‘Composite (e)t & Effluent (d) !

! ! { ~ B-~hour ! Influent (¢) !

! 7SS (mg/ly ! (a) 7~ { Weekly 'Composite (e)! & Effluent (d) !

! Organic-N ! ! ! B-hour ) !

[ (mg/1) ! report I Quarterly 'Composite (e)! Effluent (d) !

! ! ! ! 8-hour ; !

! NH3=N_ (mg/1) ! report | Quarterly 'Composite (e)! Effluent (d)

T ! ( ! 8-hour ! [

[ TKN (mg/1) ! report | Quarterly 'Composite (e)! Effiuent (&)

! NOp+NO3-N ! ! ! 8-hour ! !

! (mg/1) ! report I _Quarterly 'Composite (e)! Effiuent (d) !

! : i . ! ! 8-hour ! !

{Total P {mg/1)! report I Quarterly [Composite (e)! Efflyent (d) !

! ! ! I 8~hour ! !

Orthp-P {(mg/1)! report | __Quarterly Composite (ed! Effluent (d) !
~.!Total Chlorine! 0.5 min. (f) ! Daily, 5/week ! ! o

Residual{ma/1)!  0.01 max (@) ! KWeekly (h) ! Grab ! Effluent () (g)!
Ul ' 6.0 minimum ! ! ! !

! pH Units '_8.5 maximum ' Daily, 5/week ! Grab P Effluent (d)

! Dissolved ! ! ! ! !
~-) Oxygen (mg/1! 5.0 minimum ! Daily. 5/week | Grab ! Effluent (d) !
~_‘Fecal Coliform! ! ! ! !

' no./100 (m1) ! 200 (43 ! Weekly ! Grab ! Effivent (d) !

! Stream ! !

! _Monitoring ! See Specific Condition Ho. 14 !

' Toxicity ! !

! Monitoring ! See Specific Condition No. 15 !

(a)

[ ANNUAL 1 MONTHLY P WEEKLY ! ONE TIME MAXIMUM !

CBODs_ ! 20.0 ! 30.0* | 45.0* ! 60.0* !

ss ! 20.0 ! 30.0* I 4k.0* ! 60.0* !
* _Rule 17-600.740, FAC

(b) Recording flowmeter and totalizer required.

(c) Influent samples shall be collected so that they do not contain digester

supernatant or returned activated sludge, or any other plant process waters.

(d) Effluent samplies shall be collected after final treatment at the nearest

accessible point prior to discharge to the St. Johns River.
DER Form 17-1.201(5) Effective November 30, 1982 Page 6 of 11
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GREEN COVE SPRINGS
Water Quality Monitoring Results

Maonitoring Results for 06-30-23

Test Site cBOD NOZNQO3 | TKN mg/L Temp. C onduct.
mg/L mg/L mhos/cm
1 7.7 .37 459 30 1270
2 8.7 12 .382 31.1 1200
3 8.0 .01 <0.05 32.3 1150
4 2.7 .02 <0.05 31.6 1170
b <1.0 .02 473 29.3 1100
Monitoring Results for 02-25-93
Test Site cBOD NO2NO3 | TKNmg/l. | Temp. C onduct,
mg/L mg/L gmhos/cm
1 8.4 .61 1.18 17.3 320
2 8.4 .50 77 15.1 316
3 16.0 .25 .90 15.2 546
4 4.8 24 <0.50 15.2 571
5 8.0 21 1.18 15.0 568
Maonitaring Results for 11-24-92
Test Site cBOD NO2NO3 | TKN mg/L Temp. C onduct.
mg/L mg/L mhos/cm
1 4.9 A9 53 22.3 448
2 5.3 1.30 .68 21.8 689
3 8.3 .35 YA 22.1 729
4 6.8 .30 1.72 22.2 731
5 5.8 .28 1.77 22.3 701
Monitoring Results for 08-25-92
Test Site c¢BQOD NO2NO3 | TKNmg/L | Temp. C onduct.
mg/L my/l. mhos/cm
1 8.3 <.05 1.9 28 545
.2 1.0 <.05 1.1 29.2 778
3 1.0 <.05 0.6 298.6 772
4 <1.0 <.05 <0.b 29.3 804
5 <1.0 <.05 2.5 29.1 895
Monitoring Results for 07-15-82
Test Site ¢BOD NOZNQ3 | TKNmg/L | Temp. C onduct.
mg/L mg/L mhos/em
1 5.b <.05 1.2 29.4 1100
2 3.3 <.05 0.8 29.4 1100
3 7.4 <,05 (.8 29.4 1100
4 8.5 <.05 <0.b 28,9 860
5 2.0 <.05 0.9 29.4 1000

-




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET tversion4)

SLBMITTING AGENGY CODE:%:)’_Q)\;;‘S_L - STORET STATION NUMBER: DATE (M/DrY): TIME RECEIV¥ING BODY OF WATER:
SUBMITTING AGENGY NAME; ¥ 12E. 2 iz Y e o oy - o . p e S e L
RraTata 2005 \4' 2O iephajos ‘45@ \(‘:]D\}@’ RS TN ‘ff"\’.-i"]*x
REMARKS: LE;C}{TION: .'"‘,5—_:{;‘-53\_*,—@? C’}D\J‘fir R C_}E’T\{ FIELD IDMNAME: C J."k L’f ro.&\
s O W ot B2 t.:rldfjﬁ =l G ey g
ooy Mdaey - a(Een Coye SPONTD
RIPARIAN ZONE/ANSTREAM FEATURES ' !
Predominant Surrounding Land-Use (specify relative percent In each category}:
Forest Field/Pasture Agriculturat Residential Commercial Industrial Other (Specify)

1

Heavy

Local Watershed Erosion (check box): None {3 Moderate
Local Watershed NPS Pollution (check box): No evidence % Some potential sources QObvious sources

Point-Source Poliution (list location and describe): \f:ﬁ'ﬁca“ag V\‘]\f X N RCEDTGBH
e

None
Estimated System Width (range, m):

yes

Impounded
Channelized

Heavily Shaded:

Estimated System Depth (range, m)4

Velocity {range, nvs):

High Water Mark {m above bed):
' Lightly Shaded (1 1-45%): Moderately Shaded (46-80%)

Canopy Cover % @ Open

SEDIMENT/SUBSTRATE

Sediment Odors:  Normal: 5 Sewage:
Sediment Oils: Absent: 7] Siight: ] Moderate Profuse
Sediment Deposits:  Sludge: [ Paper Fiber:[: Mud: Sand: [} Shell Other:
Substrate Types % coverage # times sampled] method | Substrate Types % coverage p# times sampled| method
Woody Debris (Snags) Ritfles E
Leaf Packs Sand

Aguatic Vegetation Mud/Muck/Silt
Rock or Shell Rubble Benthic leaf mats
Undercul Banks/Roots] 14
WATER QUALITY

Anaerobic: jiil Other:

Petroleurn: 124 Chemical

Depth {(m): :|Cend. (umho/cm):

Top
Mid-depth
Botlom

_ <§ax{ Sottomad” Swamp & Bog AR
' Sand Botw/ Spring _Calcaraous

Water Odors {checkbox):  Normal:f]
Water Surface Qils (chack box): None:

System Type : Stream

Chemical;

Slick:

Petroleum

Globs: i

Clarity {check box}: Ciear: Slightly turbid: Turbid: Opaque:
Color {check box): Tannic Green (algae):f Clear: Other:
Weather Conditions: d[j Periphy! Abundance: Abs.ent Rare Coon Abundant
TS, ; I~ eriphyton £
= ] _
I \"UL.\ C]O{Ud«{/tp a Fish -

(\Y‘\\d 90\;‘5 Aquatic Macrophytes 4]

lronvsulfur Bacteria

DATE:

EEMPUNG TeAM: 1 SHINATURE: . .____;/. , b
%g_“g&_:, ﬂ@/ ol erme %&r\"&?/ﬂ}%::*ﬂé\ﬂ Fodme S 9/ f11/ e

[




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATICN

FRESHWATER BENTHIC HABITAT ASSESSMENT FELD DATA SHEET

SURMIT TING AGENCY CODE: }-d,l A STORET STATION NUMBER: |DATE IM!DJY) AEGEIVING BODY OF WATER:
SUBMITTING AGENCY NAME; {100 V2 . o m A Y T
RN i(sg"_ﬂ";(‘i"{au [/ ol (1L\lf 1o, Cice¥e
REMARKS: LOC.hTION .1 k(‘/( o \“ " 1 \‘\ Jf FIELD IDYNAME: |’ 'ilil >;_ | d
(kr\\\:" "'“ ) ﬁ’n . \'\v' 1) ' \ "' 8 { ..‘..- T (\ PR r‘ r e <
A I R A IR T S ,\: Gy L ORI AeR
1 3 T
. s
Habitat Parameter .
Excelient Good Fair Poor

Bottom Substrate/
Available Cover

Greater than 40%
snags, logs, tree roots,
emergent vegetation,
leaf paeks, undereut
banks, rubble, or
other stable habitat.

23-30 points

20% to 40% snags,
logs, tree roots,
emergent vegetation,
leaf packs, etc.
Adequate habitat.
16-22 points

5% to 20% snags,
logs, tree roots,

leaf packs, etc, Less
than desirable
habitat,

§-15 points

emergent vegelation,

Less Lthan 5% snags,
logs, tree roots,

emergent vegetation,
leaf packs, ete. Lack
of habitat is obvious,

0-7 points

Water Velocity

Max, observed: >0.3
m/sec. but < 1 m/isec

23-30 points

Max. observed;
0.1 to 0.3 m/sec

16-22 points

Max. observed,
0.05 to 0.1 m/sec

8-15 points

Max. observed;
<0.05 m/sec, or spate
oceurting; > 2 m/sec
0-7 points

Artificial Channel/
Flow Alteration

No artificial
channelization. Little
activity (impervious
surface) in watershed
which would cause
scouring during
spatea.

12-15 points

Artificially
channelized, or
scouring present
during spates because
of excess impervious
surface in watershed.

0-3 points

Bank Stability

Stable. No evidence
of erosion or bank
failure. Little
potential for future
problems.

Moderately stable.
Infrequent or small
areas of erosion,
mostly healed over.

Moderate areas of
erosion, high erosion
potential during
floods.

Moderately unstable.

Unstable. Many raw,
eroded areas. Obvious
bank sloughing.

0-2 points

Riparian Zone

plants, classified as;

riparian zone is

riparian zone is

9-10 points 6-8 points 3-5 points

Over 80% of

streambank surfaces

consist of native 50% to 80% of 95% to 50% of Less than 25% of

streambank surfaces
are vegetated. Poor

Vegeta.tion bottomland vegetated, but one vegetated, but one or plant community (e.g.
Quallty hardwoods, clase of plants is not | two ¢lasses of plants ass monoculture)
understory shrubs, or | represented, are not represented. g:-es;m t
non-woody 6-8 points 3-8 points F g .
macrophytes. 0-2 points
9-10 points

AdJUStments Add 5 points if cross-sectional ares of flow is estimated to be
greater than one square meter during periods of normal flow.

TOTAL SCORE

COMMENTS;
F
ANALYSIS DATE: ANALYST! L2 oy SIGNATURE:
- Jyt f"/ -
: T f"‘-\’;?q_\ o o = L A A =t /—- -
m/( :"M‘?‘ 2 K )“'Pr] £y T J LA 7/ /\ - -

f




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET tvewion 1)

SUBKITTING AGENGY CODE: _{r“j_,__/_l  |STORET STATION NUMBER: | DATE (MID/Y): | TIME RECEIVING BODY OF WATER:
oUBh‘ITTIN(‘ AGENCY NAME: Lo 47 I P LT il (S . ( R
S A VA S S 1 T VAo T S R R A e ooy 0 (e -
REMARKS: L()CATLON e I : FIELD [DYNAMG: 77 b R
) b i R
J,l s \\ B Y - T e |’l. T T e
i Lt S ST I T W AT

RIPARIAN ZONE/ANSTREAM FEATURES
Predommam Surrounding Land-Use (specify relative parcent In each category): |
Forest Field/Pasture Agricultural Residential Commercial Industrial Other (Speciy) §¢r o

I ] 1

Local Watershed [zrosion {check boxj): None [ Moderate Heavy

Obvious sources |
T

VoA,

Some potential sources [%;

Local Watershed NPS Poliution (check box):  No evidence

Point-Source Pollution (list location and describe). ;h'u j J}“iul 1 ur‘w

(Ee o o ros WW

yes
Impounded
Channelized  L:
Heavily Shaded: |

Estimated System Width (raﬂge,;%%) Estimated System Depth {range, m)

High Water Mark (m above bed):
Canopy Cover% :  Open: . nghtly Shaded (11-45%}):

Velocity (range, mvs):

SEDIMENT/SUBSTRATE
Sediment Odors:  Normal:[3 Sewage: Chemical:
Sediment Oils: Absent:[5]  Slight: Profuse:

b sand:[5]  Shell:[F]  Other: Bl Aevmoe
Substrate Types  |% coverage |# times sampled _method
1| Riffles i
Sand
MudMuck/Silt

Sediment Depasits:
Substrate Types % coverage
Woody Debris (Snags) L it
Leaf Packs

TAQUatic Vegetation

Paper Fiber:
# timas sampled

Rock or Shell Rubble Benthic leaf mats
Undercut Banks/Roots Other: !
WATER QUALITY
Depth (m): ] pH (su): | D.0. (mgf): [Cond. (umho/em):
Top T e e
Mid-depth ||
Bottom [

) ! Sand Boftoned > Swamp & Bog Alluviaivh i1y
System Type 'S"eam'.@ariﬂ‘Bot WISpnnq Calcareous Misc.) Lake

Water Odors (checkbox):  Normal:fj&] — Sewage: Petroleum:

Water Surface Qils {check box): None: Sheen: Globs:

Clarity {chack box): Clear: Slightly turbid: Turbid:
Color {check box): Tannic: Green (algae):fij]  Clear: — Qf_ﬁ& \Lf e
Weather Conditions: _ Abundance:  Absent Commen  Abundant
(. Periphyton
—{LM’HU’ i !r;U{{ [ —H‘;)\ Fish
{vaCl Wi S Aquatic Macrophytes
fronvsulfur Bacteria
SAMPLING TEAM: ,____SIGNATUHI: DATE:

A5/

re
i S \ . L - / -
: o e S e et N
—Hf'\u-\ TG A T VI B goer 3}4 e




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SURMITUING AGENCY CODE: Y- 3. 20\~ |STORET STATION NUMBER: |DATE (M/DIY); RECEVING RODY OF WATER:
SUBNITFING AGENCY NAMF_\_\ SR R P —— S A . i .
5\ ASCALE i AR AT S Y Caove e (L (e W
REMANKS: LOGATION; j(w' oA 11L\~1ni, -3‘_\.&." FIELD ICINAME: \'\u . ;
i\ : TS : __C}\ L - b .
\ " '\.:’.1 ‘_; \_I‘;:' [ , \ \\ “ \)[ {_5\ |"" }'_-)‘-'\_~’
Habitat Parameter
Excellent Good Fair Poor

Bottom Substrate/
Available Cover

Greater than 40%
snags, logs, tree roots,
emergent vegetation,
leaf packs, undercut
banks, rubble, or
other stable habitat,

23-30 points

20% to 40% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ete.
Adequate habitat.
16-22 points

5% to 20% snags,
logs, tree roots,

emergent vegetation,

feaf packs, ete. Less
than desirable
habitat.

8-15 points

Less than 5% snays,
logs, tree roots,
cmergent vegetation,
leaf packs, etc. Lack
of habitat is obvious.

0-7 points

Water Velocity

Max, observed: »0.3

Max, observed;

Max. observed,

Max. observed:
<0.05 m/sec, or spate

m/sec. but.< 1 m/sec 0.1 to 0.3 I;rl/sec 0.05 to 01 WS&C Occuwing; = 2 misec
23-30 points 16-22 points 8-15 points 0-7 points
No artificial
N . Artificially
ipe - channelization. Little .
Artificial Channel/ | .ctivity (impervious fﬁfﬁff;ﬁi’sﬁ; .
. . £
Flow Alteration i'fi?l:iigzl‘;iﬁ::ed B —— during spates because
scouring during of excess impervious
spates sutface in watershed.
12-15 points 0-3 points
Stable.’ No evidence Moderately stable. Moderately unstable.
Bank Stabilit of erosion or bank Infrequent or small Moderate areas of Unstable. Many raw,
y failure. Little ) erosion, high erosion |ercded areas. Obvious
. areas of erosion, . . .
potential for future potential during bank sloughing.
problems. mostly pealed over. floods. 0-2 points
9-10 points 6-8 points 3-5 points
Over 80% of
streambanl surfaces "
consist of native 50% to 80% of 25% to 50% of Less than 25% of

Riparian Zone

plants, classified as:

riparian zone is

riparian zone ia

streambank surfaces
are vegetated. Poor

Vegetation bottomland vegetated, but one vegetated, but one or .
B ' g d, lant community {e.g
QU a“ty hardwoods, class of plants is not | two classes of plants P ass monocultuyre) £
understory shrubs, or | repreaented. are not represented. g:_esen ¢
non-woedy 6-8 points 3-5 points P .
macrophytes, 0-2 points
9-10 points

AdeStmentS Add 5 points if cross-sectional area of flow is estimated to be
greater than one square meter during periods of normal flow.

TOTAL SCORE

COMMENTS: Tocarenpl e, e ey T Hosfer, Oy g s =ad@ ¢ ek o) vhe
<Aoo B u(”f"“ e cortlupnee s (qovew mows, ',"‘.:é\f—'ﬁ-\{ )
ARLYSIS BATE: ANALYST: smnmne / :
N R e s A Kl L
Q,‘". 7/ lL__M 4 \’/ <§J N Y ,y I "u:r /)‘ /\ -

( o




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET wersion 4

SUBMITTING AGENCY CODE! \“’Tr ] e STORET STATION NUMBEHM: DATE [MI{JN)‘ TIME RECEIVING BODY Off WATER:
sUB ITTiNQA&&NCYN\AMF AAY o e o . L e
e JooxsO0Aite (D ,),- 2 D [GDver e e C et
REMARKS; LOCATION: y¢ 5 = 3\\ s \,1‘4 ‘ L1 ~y }H - 11" E FIELDIOINAME: ¢ [ '.*;. :
Ay W 24 L..::*\ < U. \\‘ Nasas f_—l.t‘ 5y re N N I
oy Ry e e | Sl R T ARE S R
RIPARIAN ZONEANSTREAM FEATURES o
Predommant Surrounding Land-Use (specity relative percent in each category}:
Forest Field/Pasture Agricultural Residential Commercial Industrial Other (Specity) 1.
Local Watershed Erosion (chack box): Nonhe Moderate Heavy f“"’“’*k“')

Some potential sources Obvious sources

Local Watershed NPS Poliution (check box):  No evidence

Point-Source Pollution {list location and describe): DT ¢ ur.o\;l.:-\'

WA T
Estimated System Depth {range, m

e Coge jL){ O
Estimated System Width (range, m’
High Water Mark (m above bed):
Canopy Cover % :  Open :[¥] Lightly Shaded (11-45%

yes

Impounded
Channelized

Heavily Shaded: |

Velocity (range, nvs):
Moderately Shaded (46-80%}

SEDIMENT/SUBSTRATE
Sediment Odors: Normal: ] Sewage:[] Petroleum: | Other:
Sediment Qils: Absent:]  Slight: |

Sediment Deposits:  Sludge: Paper Fiber:ii; Sand: Shell: [ Other: I3 %<,

| Substrate Types Yo COV@fage f# limes sampiad method | Substrate Types (% coverage |# times sampled| method
Woody Debris {Snags) : Riffles :
Leaf Packs Sand

Aquatic Vegetation Mud/Muck/Silt
Rock or Shell Rubble Benthic leaf mats
Undercut Banks/Roots Other:

WATER QUALITY

:[Cond. {umho/cmy).

Top

Mid-depth
Bottom
(Sand Botlomed. : Swamp & Bog Aﬂuwai)-[a

System Type : Stream B2 (SanaBotwy Spring Calcareous _Misc
Water Odors (check box): Normal:}d]  Sewage

Water Surface Qils (check box): None: Sheen

Chemical:

Slick:

Clarity (check box): Clear Slightly turbid: 2] Opaque:
Color {check box): Tannic: | Green {algae):{i; Clear: Other: _ L .| e 6
itions: Abundance:  Absent Rare Common  Abundant
Wegjher Condltlon§. o Periphyton v
frach o< Aquatic Macrophytes &=
frorvsulfur Bacteria
smPLiNGTEAM , —_SIGNATURE: o o ; P DATE:

- . A e P N P
1’ AN 3‘/ \\*\F fﬂ.'“‘?“f“' S Bﬁw.,"ﬂ“ﬁr"“‘/ Vi“"‘”\/"““ A= T Ly




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITYING AGENCY CODE E‘_;:Ei lL STORET STATION NUMBER: DATE (MDY RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAM ':L,__ i S - e Py
o i 3 1"_1:) i (A NA 7 e U-)’{ Fi/ 05 Gover ooy, CreeYa,
REMAHKS! %moﬂ X \f r‘Lm 14 \1[_)“ = ?\ FIELD IDINAME: =~ l A
« AT U ‘I
sl i \Lu e, YL’*O‘F .
=) Y "J ()( d—/_.- U\I(ﬂ P‘ Jr—_‘_ /_h'r‘{/j(’_‘ }/ C_,]{Q_é“‘ \ ( J )\) e/ ,_“")ﬁl_)( \l'\\()\{‘)

Habitat Parameter

Excellent

Gocd

Fair

Poor

Bottom Substrate/
Available Cover

Greater than 40%
gnags, logs, tree roots,
emergent vegetation,
leaf packs, undercut
banks, rubble, or
other stable habitat.

23-30 points

20% to 40% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ete.
Adequate habitat.
16-22 points

5% to 20% snags,
logs, tree roots,

emergent vegetation,

leaf packs, atc. Less
than desirable
habitat.

8-15 points

Less than 5% snays,
logs, tree roots,

emergent vegotation,
leaf packs, ete. Lack
of habitat is chvious.

0-7 points

Water Velocity

Max. observed: »0.3
m/sec. but < 1 m/sec

Max, observed;
0.1te 0.3 m/sec

Max. observed;
0.05 to 0.1 m/sec

Max. observed;
<0.05 m/sec, or spate
occurring, » 2 m/sec

23-30 points 16-22 points 8-15 points 0-7 points
No artificial e
cpr s channelization. Little f‘;rtlﬁm?”yd
Artificial Channel/ activity (impervious channelized, or
Flow Alteration surface) in watershed scouring present

which would cause
scouring during
spates.

12-15 points

during spates because
of excess impervious
surface in watershed.

0-3 points

Bank Stability

Stable. No evidence
of erosion or bank
failure. Little
potential for future

Moderately stable.
Infrequent or small
areas of erosion,
mostly healed over.

Moderately unstable.

Moderate areas of
erosion, high ercsion
potential during

Unstable. Many raw,
eroded areas. Obvious
bank sloughing.

problemas. 6-8 points floods. 0-2 points
9-10 points P 3-5 points
Over 80% of
streambank surfaces
Rivarian Z consist of native 50% to 80% of 25% to 50% of Less than 25% of
Iparian - one plants, classified as: | riparian zone is riparian zone is are vemetoted. Poor
Vegetation bottomland vegetated, but one vegetated, but one or g .
g plant community (e.g.
Quality hardwoods, class of plants is not | two classes of plants ass monoculture)
understory shrubs, or | represented. are not represented. gf_esen X
non-woody 6-8 points 3-5 points P 2 boi
macrophytes. 0-2 points

9-10 points

AdIUStme nts Add B points if cross-sectional area of flow is estimated to be
greater than one square meter during periods of normal flow.

TOTAL SCORE

COMMENTS;

3
£

ANALYSIS DATE:

9H/9%

_ANALYST:
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FDEP Biology Section — Acute Bioassay Bench Sheet
Sample Source: (9;:’?,6‘{:&) N & ':;P ww—r—p Sample Collection: Date Z-7-=73 Time (1035

Location: Test Beginnlng: Date 9—&—X3_Time__ /2 2
County: ) Test Ending: Date_G-/2-9.53 Time_/ 430
: Organism Batch #: _3¢& _ Diluent Batch #: 425l
Contact/District: Organism Age: () DAvYs
NPDES Permit#: FL0OQ Outfall #: Test Organism: CHWRINELLA- LGEDS/]
G171 a43-Z¢Prg—1Q

Test Type: Screening | Definitive

Static | Static He_newal | Flow-through @;IELL:Q?Q::S: pH  Temperature °C D.O. mg/l.  Conductivity wmhosfem
Test Number: ___%of ___2" meter # 7851 80HO18262 90H0182062 69005?49
Remarks: 0 hr 7/0@7 0o 24,1 @ 24, ] .3 @(31"-/ 7 /009 @ 1,000
0@ 5.0 ?/80@10000@244%
oanr 720@7.0 3.9 @240 &-r @243 \sto @ 1,000
fo@ 7.0, 2800 @ 10,000 @IN-C°C
ashr ZP@ 7.0 @ @ @ 1,000
90090 @ 10.000@ ___°C

UNCORRECTED

] C fom
Number Live pH Temperature {°C) D.0. (mgil.) 6Iond. {umhosicm))

hr | 24h |48k  Ohr | 24h 48h | 0 he| 24n [48h Johr |24h (48h "} Ohr {24 h |48 b

Cone. Chamber #] ©

ool F% 15 15 e 17918 2a029.17.2] 7.7 8.3 |8, |75 250 |22
coftX] i 1S |5 |S 1798284 24, )17.9 8.4 [B.7 |245|as0 250
D004 2SS 1« |5 7,5 7.¢18.0123. 224 |zt 115 o 7.5 17, 2| B0 30,430
/o 0 s s 15 (75179180 24019, 6| 7.5 | 731925430 |53

LAIAEN L4
Cia&z;ﬁéé

{_
HATYGE

e 89295
“an| 1/ J245
“an | 348|425
an |10 | 425

MeasuredILoa;iedby: TR o It | mF |70 L 7 Va2 ahzZZAV A Ve aWiZiVla
Recorded by: /40 T /<9 TR /40 /40 TR | K& J72 B2l Vi }7? A2

investigators’ Signatures Salt Water/ Water Quality Parameters

%MU WCL/ (el Watar | 20% Min Water | Sample | Msthod | Measured by
\_{%, Q /%ﬁ Field Total Residual Cl2: NOT INEL qum
4&@&4 Lab Total Residual Cl2: <=0, &3 | L£o,00 = 149,63 z:,e«xm
M/jl;’\ Akalinity: 2 3oL 73 SATF| AL KG '
L Hardness: /<L) P /1Y /‘/f-’% /{/g
%’_’e’,ﬂ Total Ammonia; 40,00 £d.el? Yol | Qas | N

v Ammonia Ammonia ¢ . Ammonia Control D - sample 0
PPt

WAt ene HOOAD0 Rdas o Cloamas ‘_S"?. ! Mol A U7 Salinite [ [ 1Y



© R 1OL0ZY section — Acute onassay Bench Sheet
Sample Source: C‘JWOF Gfeee=N) Cove EPQJMGJ u)(,k)[f'-) ete O=7-93 tima 1035

Sample Collectlon:
Location: Test Beginning: Date 9 —§ -43 Time_/ 255
. Test Ending: Date_7 7o -3 Time__ /43

c ty:
ounty Organism Batch #: KOS Diluent Bateh S
Contact/Dlstrict: Organism Age: <24 s _
NPDES Permilt #: :
it FLOQ Outfall #: Test Organism: Cé@/@bﬁpﬁﬂf/r‘% bUB{)‘I—
Test Type: Screening | Definitive V71 3-0E-TE- (9

. Static | Static Renewal | Flow-through Instrument .
Callbrations: pH  Temperature °C D.O. mg/L  Conductivity pmhos/cm

Test Number: } “of _?_1“* metor #7851 901018262 90H018262 (9005749
Remarks: ohr 7¢C@ 7.0 24,1 @ 24%./ 5. 5@3!7 /009 @ 1.000
2,00 %.0 7780 @ 10,000 @ 2Ll 2L o0
pdhr 2.0 @70 23.9@2¢0 ¢£.3 @283 tolc @ 1,000
0@ 5.0 GRco @ 10,000 @ 4.5 °C
st 7@ 70 245 @24.5 3 @YY 1003 @ 1,000
G0 90 9770@ 10,000 @ Z5°C
_ UNCORRECTED
Cond. {mmhoes/cm)
Number Live pH Temperature (°C}) DO {mgil) m
Conc. Chamber#) Ohr | 24h |48k | Ohr | 24h [ 48h | O hr| 24h [48h |Ohr [24h (48h | O hr |24 b B h
conbiol] A 1S5 15 | 5185 0 P = 0 = VS R
COY\MO{} @ 5 5 g Qr L)L ) ’WY:;;O : gtﬁ . / 25
conbol | & 151 g |5 54 24,9 8.5 190
oMbl T | S s 13 Sl " 24,2 8.7 /95
(007 | A VS| s |5 |70 54225 250|8.2 g Y 203 gy
107 ) 5 WS 14 1y 8.4 25D S 4 240
/0% o |5 1g |y S\ 249 g ¢ 420
/OO0 o | s Bd 244 .51, Ui

Measured/Loaded by: |/ TE | )\ mF M IE ME| 7| MF I ME M

Recerded by: /ﬁﬂ T}Q f.,\-_,dl/ P XP /%0 el el e J5e R

investigators’ Signatures Salt Water/ Water Quallty Parameters

' W/% %@,@MCQ_- MELQO% Min Water | Sample | Method |Measured by

\_fgfp pu Q _7? (O Fieid Total Rgsidual Cle: 1/ INEAT EEN

s [ s Cab Total Residual C12: <0, 08 | 0.0 | 40,03 | DRI AR
\{\('\r\,_,j/_ﬂ)j S;\,“_ {,QA)},\ Alkalinity: =es '33 /e ? /7/40&_ /Q./O
) Hardness: /&L/ X3 !/ 3’ /7/&;/\_ A~

o~ :
Total Ammonia: /220170 Lol Lol g FY\F—'
Gt Ammonia Ammaonia ) Ammonia Controd O Samp|g O
A . <
Meter #98136 Meter Slope: — 2 | Blank: _5.-_9._&1 Salinity: M0 Salmrty PPt

form updated 7/8/33



Periphyton taxa list and densities (#/mm?2) for Green Cove Springs WWTP,
collected via glass microscope slides, on 29 September, 1993.

Reference site Test A Test B

Diatoms

Achnanthes affinis 53 - -
Achnanthes exigua 15 308 -
Achnanthes hauckiana - 12 ~
Achnanthes hungarica 44 - —
Achnanthes lanceolata - 37 —
Achnanthes linearis 29 - -
Achnanthes lanceolata v. dubia 48 ~ -
Amphora acutiuscula - 1281 557
Amphora birugula 73 - -
Amphora ovalis 5 74 —~
Amphora sabiniana - 37 -
Amphora submontana - 25 -
Amphora veneta - 74 -
Bacillaria paradoxa 174 222 156
Capartogramma crucicula - — 22
Cocconeis placentula 377 505 579
Coscinodiscus sp. 24 148 156
Cyclotella meneghiniana 97 419 201
Cymbella curvirostrum — 185 -
Cymbella lunata 106 - 423
Cymbella minuta 63 382 -
Diploneis ovalis - 136 535
Entomoneis ornata - 197 -
Fragilaria construens - - 22
Fragilaria elliptica 5 - -
Fragilaria intermedia - 12 —
Fragilaria vaucheriae - 12 -
Gomphonema augur 5 - -
Gomphonema gracile 19 185 201
Gomphonema parvulum 19 382 45
Gyrosigma eximium - 12 -
Gyrosigma nodiferum - - 22
Gyrosigma scalprotdes 15 - -
Melosira granulata - 12 -
Melosira sp. 5 - —
Melosira varians - 37 -
Navicula clementis - 160 -
Navicula confervacea 5 - 45
Navicula cocconeiformis 5 - -
Navicula cryptocephala 15 62 -
Navicula hungarica 5 25 22

Navicula minima 24 - —



Navicula odiosa
Navicula pusilla v. jamalinensis
Navicula placentula
Navicula simula
Navicula viridula
Nitzschia amphibia
Nitzschia constricia
Nitzschia gracilis
Nitzschia hantzchiana
Nitzschia palea
Nitzschia romana
Nitzschia stgma
Nitzschia sp.
Pleurosigma salinarum
Stauronets amphtoxys
Stauroneis anceps

Synedra delicatissima v. angustissima

Synedra fasciculaia
Svynedra ulna

Chlorophyta
Ankistrodesmus sp.
Dunaliella sp.
Oedogonium sp.
Scenedesmus acuminatus
Scenedesmus quadricauda
Scenedesmus sp.
Staurastrum sp.
Stigeocolonium sp.
Ulothrix sp.

Unknown chlorophyte flagellate

Chrysophyta
Mallomonas sp.
Unknown Chrysophyta sp.

Cyanophyta
Anabaena sp.
Aphanocapsa sp.
Aphanothece sp.
Arthrospira sp.
Chamaestphon sp.
Chroococcus sp.
Gloeothece sp.
Lyngbya sp.
Merismopedia sp.
Merismopedia tenuissima
Microcoleus sp.
Microcystis sp.

12

25
136
86

25
1256

74
25

12
825

25

25

12
25

12

312
1448

646
111

22
67

2183
267

624
223
45



Nostoc sp.
Oscillatoria sp.

Euglenophyta

Euglena sp.
Eutreptia sp.

Pyrrhophyta

Gymnodinium sp.

Prorocentrum sp.

Total

193

203
10

2877

185

12

8637

735

22

9846



Phytoplankton taxa list and densities (#/ml) for Green Cove Springs WWTDP,
collected via subsurface grabs, on 29 September, 1993.

Reference Site Test A Test B

Diatoms

Achnanthes sp. - 1657 1534
Chaetoceros sp. 61 - -
Cocconeis sp. 123 246 123
Coscinodiscus sp. - - 61
Cyclotella sp. 61 430 430
Entomonels sp. 61 - -
Melosira sp. 675 - -
Navicula sp. 61 246 307
Nitzschia sp. 184 614 307
Plagiotropis sp. 61 - -
Skeletonema sp. 123 6260 2148
Synedra sp. - - 61
Chlorophyta

Ankistrodesmus sp. 675 614 1105
Closterium sp. 61 — -
Coelastrum sp. - 430 -
Crucigenia sp. - 123 -
Dunaliella sp. 61 - —
Gloeocystis sp. 61 - -
Golenkinia sp. 61 — —
Gonium sp. 123 — —
Qocystis sp. — 61 184
Pediastrum sp. — 123 -
Pteromonas sp. 61 - -
Scenedesmus sp. 491 246 614
Tetraedron sp. 5562 - 184
Ulothrix sp. 307 - -
Unknown chlorophyte flagellate - 184 184
Chrysophyta

Mallomonas sp. 61 - —
Synura sp. 184 - -
Cyanophyta

Anabaena sp. - 368 184
Chroococeus sp. 5094 2087 1596
Gloeocapsa sp. 1412 246 552
Gloeothece sp. 491 - -
Lyngbya contorta - 184 246
Lyngbva sp. 184 368 1043

Merismopedia sp. 614 1105 1841



Microcystis sp.
Oscillatoria sp.
Spirulina sp.

Euglenophyta
Euglena sp.

Pyrrhophyta
Peridinium nipponicum
Peridinium brevipes

Total

2210
614

184

246
61

15218

4419
123
123

20257

6260
246
61

19271



Taxa list for Green Cove Springs WWTP, collected via 20 dip net sweeps in the Saint
John‘s River, on 07 November, 1993.

Teost Site 1 Test Site 2 Reference

Site
Acarina
Arrenurus sp. - - 216
Amphipoda
Gammarus sp. 408 1224 -
Hyalella azteca - 360 2856
Balanus eburneus 720 168 —
Coleoptera
Microcylloepus pusillus - — 24
Peltodytes sp. - - 24
Decapoda
Palaemonetes paludosus 336 216 —
Rhithropanopeus harrisit 456 960 -
Diptera
Atrichopogon sp. - - 120
Cladotanytarsus sp. 72 384 -
Cladopelma sp. - - 48
Clinotanypus sp. - - 48
Corynoneura sp. - - 48
Cricotopus bicinctus - 48 -
Culicoides sp. - - 48
Dicrotendipes modestus - - 24
Dicrotendipes simpsont 24 - 24
Endochironomus subtendens 24 - 192
Glyptotendipes sp. B Epler - - 240
Goeldichironomus fluctuans - - 48
Labrundinia neopiloselia - - 96
Larsia decolorata - - 96
Monopelopia boliekae - - 48
Nanocladius sp. - - 24
Odontomesa sp. - = 24
Palpomyia grp. sp. 48 192 1104
Parachironomus carinatus - - 24
Parachironomus directus 24 - 192
Parachironomus sp. 24 48 -
Polypedilum halterale grp. 96 96 -
Procladius sp. - 72 48
Undetermined Dipteran pupae 48 24 360
Tanytarsus sp. 24 - -
Tanytarsus sp. I Epler — 24 48
Tanytarsus sp. G Epler 24 408 -
Tanytarsus sp. T Epler 24 - -

Undetermined Tanypodinae e - 24



Tanypus carinatus
Zavreliella marmorata
Ephemeroptera
Caenis diminuta
Caents sp.

Callibaetis floridanus
Calltbaetis sp.
Hexagenia sp.

Undetermined Ephemeropteran sp.

Gastropoda
Undetermined Ancylidae sp.
Undetermined Hydrobiidae
Littoridinops monroensis
Planorbella duryi
Hemiptera

Belostoma flumineum
Belostoma sp.

Mesovelia mulsanti
Mesovelia sp.

Microvelia sp.

Trepobates sp.

Hirudinea

Helobdella stagnalis

Undetermined Hirudinean sp.

Isopoda

Cassidinidea ovalis
Cyathura polita
Sphaeroma tenebrans
Uromunna reynoldsi
Lepidoptera
Undetermined Pyralidae sp.
Nemertea

Prostoma rubrum
Odonata

Enallagma divagans
Enallagma pallidum
Erythemis simplicicollis
Ischnura hastata
Ischnura ramburii
Ischnura sp.
Pachydiplax longipennis
Oligochaeta

Allonais inaequalis
Aulodrilus pigueti
Bratislava unidentata
Dero lodeni

Dero pectinata

Dero trifida

Haber speciosus

168

72

24
24

192

192

24
408

240

24
24
72

72
2592

288

72

96
48

24
48

96
24

24
48

24
24
24

96
96
24
432
168
96



Haemonais waldvogeli
Limnodrilus hoffmeistert
Nuis communis

Pristina aequiseta
Pristina leidyi

Pristina synclites
Slavina appendiculata
Pelecypoda
Brachiodontes exustus
Mytilopsis sp.
Platyhelminthes
Dugesia sp.
Trichoptera

Ceraclea sp.

Hydroptila sp.

Oecetis sp.
Undetermined Trichoptera pupa

1032
24
168

2928

24

24

72
240
48
96
120

120

312
72

24
24



Taxa list for Green Cove Springs WWTP collected via Ponar grab, on 4 October 1993.
Test Site 1 Test Site 2 Reference

Site
Acarina
Undetermined Oribatidae sp. 12 — -
Amphipoda
Odagammarus sp. 12 - -
Gammarus tigrinus 387 - -
Hyalella azteca 549 - -
Cirripedia
Balanus eburneus 137 - -
Balanus sp. 87 - -
Decapoda
Palaemonetes paludosus 12 — -
Palaemonetes pugio 75 — -
Palaemonetes sp. 12 - -
Rhithropanopeus harrisii 162 - —
Undetermined Xanthidae 187 - —
Dipteia
Ablabesmyia sp. 37 — —
Chaoborus sp. - - 1135
Chironomus sp. 37 112 50
Cladotanytarsus sp. 961 2096 12
Cladopelma sp. — - 75
Clinotanypus sp. - - 225
Coelotanypus sp. 112 37 -
Coelotanypus tricolor 25 - -
Cricotopus bicinctus 50 - ~
Cricotopus/ Orthocladius grp. sp. 12 - -
Cryptochironomus sp. 12 12 12
Dicrotendipes simpsoni 87 - -
Dicrotendipes sp. 12 - -
Djalmabatista pulcher 75 — —
Einfeldia natchitocheae - - 12
Einfeldia sp. 25 - -
Endochironomus subtendens 37 — —
Glyptotendipes sp. 12 - -
Larsia berneri — 100 -
Larsia decolorata 50 - -
Nanocladius sp. 37 — -
Odontomesa sp. 12 - -
Palpomyia grp. sp. 175 25 75
Parachironomus directus 37 - -
Polypedilum fallax grp. - - 12
Polypedilum halterale grp. 25 100 225
Procladius sp. 12 100 262

Paratanytarsus sp. B Epler 12



Undetermined Dipteran pupae
Rheotanytarsus exiguus grp.
Tanytarsus sp. F Epler
Tanytarsus sp. G Epler
Tanytarsus sp. L Epler
Tanypus carinatus
Tanypus neopunctipennis
Tanypus punctipennis
Zavreliella marmorata
Ephemeroptera

Caenis sp.

Callibaetis floridanus
Gastropoda
Undetermined Hydrobiidae
Littoridinops monroensis
Hemiptera

Belostoma lutetium
Belostoma sp.

Trepobates sp.
Trepobates subnitidus
Isopoda

Cyathura polita
Erichsonella floridana
Idotea metallica ?
Probopyrus pandalicola
Mysidacea

Mysidopsis sp.

Odonata

Enallagma sp.
Erythemis simplicicollis
Ischnura ramburii
Oligochaeta

Aeolosomua sp.
Aulodrilus pigueti
Bratislava unidentata
Dero digitata

Dero pectinata

Dero trifida
Undetermined Enchytraeidae
Haber speciosus
Haemonais waldvogeli
Ilyodrilus templetoni
Limnodrilus hoffmeistert
Pristina aequiseta
Pristina longiseta
Pristina synclites
Pristinella jenkinae
Pristinella sp.

Slavina appendiculata

50
12
12
449

87
12

474
37

12
12
87
12

12
12
12
12

12
12
25

25
112
374

25
250
487

25
162

50

75

4429
150

50

25

62

12
87
75
12
299

87

225

337



Spirosperma ferox
Pelecypoda

Anomalocardia cuneimeris
Brachiodontes exustus
Corbicula manilensis

Gemma gemma

Mytilopsis leucophaeta
Undetermined Pelecypoda sp.
Sphaerium or Musculium sp.
Polychaeta

Laeonereis culvert
Undetermined Polychaeta sp.
Streblospio benedicti
Trichoptera

Hydroptila sp.

Undetermined Trichoptera pupa

25

125
37

50

1185
160

200

25
200

487

200
200
75

37
37
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