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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: City of Orange Patk WWTP
County: Clay
NPDES Number: FL0023922
State Permit Expiration Date: 15 September 1998
"Toxics Sampling lnspection (XSI)
Date Sampled: 9 December 1997
Results: Effluent silver (0.21 pg/L) exceeded the Class III water quality standard

(0.07 pg/L) for freshwater, a violation of Rule 62-302.530(60) FAC. Copper (7.1 ug/L) was
detected in the effluent at a concentration that would have exceeded the Ciass III standard of
(2.9ug/L) for marine waters had the receiving waters been predominantly marine during sampling.

éompliance Bromonitoring Inspection (CBI)
Date Sampled: 9 December 1997

Results; The effluent sample was not acutely toxic to the cladoceran, Ceriodaphnia
dubia, or the fish, Cyprinella leedsi, in 48-hour static bioassays.

Tmpact Bioassessment Tnspection (1BI)
Date Sampled: 9 December 1997

Results: While benthic macroinvertebrate communities appeared  stressed
throughout the study area, there was no direct evidence that the discharge was exacerbating the
atready degraded conditions. Most organisms present at the study sites were pollution tolerant,
Exceptions were the pollution-sensitive amphipod, Corophium sp., found at both the control site
and test stte 2, and the pollution-sensitive dipterans, Rheotanytarsus exiguus, and Thienemanniella
sp., found at test site 1. Phytoplankton communities did not appear to be negatively affected by the
discharge. Most measures of algal community health were comparable at the three sampling
stations. Chlorophyll & was undetected at all three sites, despite the elevated AGP results.
Apparently, other factors, such as water temperature, grazing, light penetration, or elevated copper
levels were limiting algal growth in the receiving waters at the time of sampling.

Water Quality Inspection (WQI)
Date Sampled: 9 December 1997

Results: Nitrate-rnitrite levels at all three sites exceeded the values found in 95% of
other Florida estuaries. Ammonia concentrations at the control site and at test site 2 also exceeded
those found in 95% of other Florida estuaries. The effluent appeared to be directed toward test site
I during sampling, contributing to the moderate increases of nitrate+nitrite and total phosphorus
found there. Algal Growth Potential (AGP) at all three sites exceeded the 5.0 mg dry wt/L
“problem threshold” for fresh waters. AGP at the control site (17.3 mg dry wt/L) was lower than
that of both test sites (36,7 mg dry wt/L. at test site 1 and 21.6 mg dry wt/L at test site 2). While the
elevated AGP’s at all three sites reflect the high nutrient levels throughout this area of the St. Johns
River, the increased AGP at test site 1, relative to the other sites, may have resulted from the
elevated nutrients in the discharge.

These fifth year inspections provide the necessary information to evaltuate the facility’s impact on its
receiving waters and to provide the basis for specific condition recommendations for permit renewal.




Introduction

The City of Orange Park Waste-
water Treatment Plant is located in
Clay County, Florida {see map in
Appendix). Treatment at this 2.5
MGD municipal wastewater treat-
ment facility consists of three con-
tact stabilization plants with a com-
bined dechlorinated effluent dis-
charge into the St. Johns River via
a pipeline. The actual mean efflu-
ent flow during this survey was 1.48
MGD.

The state permit limits for the
Orange Park WWTP are listed in
Table 1. Monthly operating report
data show that the effluent has
passed routine toxicity tests during
the past two years (see Facility
Summary in Appendix). The town
of Orange Park is under an USEPA
Administrative Order (No. 95-038)
that includes rehabilitation of the
town’s eleven lift stations. A con-
sent order was signed November
28, 1995, with the Florida Depart-
ment of Environmental Protection,
that required placing several collec-
tion systems into operation prior to
submitting a certificate of comple-
tion.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biological communi-
ty health was made between a con-
trol site (located 500 m off Manda-
rin Point in Duval county) and two
test sites (located 33 m above and
below the discharge). A habitat
assessment was performed in situ
to establish comparability between
sites. Supplemental physical/chem-
ical data were also collected on the
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effluent and study sites. The efflu-
ent was analyzed for metals and for
organic constituents (hase, neutral,
and acid extractables, and pesticide
extractables). Additionally, nutri-
ent analyses were performed on the
effluent and samples from control
and test sites. Methods used for all
chemical analyses are on file at the
DEP Central Chemistry Laborato-
ry in Tallahassee.

Benthic macroinvertebrate
communities were evaluated at con-
trol and test sites. Invertebrates
were collected using three replicate
petite Ponar grabs. Phytoplankton
were sampled at both control and
test sites via subsurface grabs.
Chlorophyll ¢ was also determined
for phytoplankton communities,
Acute toxicity bicassays were per-
formed on an effluent sample using
the water flea, Ceriodaphnia dubia,
and the fish, Cyprinella leedsi, as
test organisms. Algal growth po-
tential tests used Selenastrum cap-
ricornutum as the test organism.
Sediments from control and test
sites were analyzed for grain size
and percent organic matter., All
field and laboratory biological
methods were carried out following
Biology Section Standard Operat-
ing Procedures (SOP’s). The latest
version of the SOP’s can be viewed
on our web site at: ‘www.dep.state.
fl.us/labs/sops.htm’,

Several different measure-
ments of macroinvertebrate and
algal community health have been
employed to determine the effects
of the discharge. These measure-
ments include; habitat assessment,
taxa richness, Shannon-Weaver
Diversity Index, percent pelecy-
pods, community structure, algal
biomass, functional feeding groups,
and number of polychaete taxa. For
a discussion of each of these mea-
sures, see Explanation of Measure-

ments of Community Health in Ap-
pendix.

For graphical purposes, the per-
cent differences between the control
and test sites involving the number
of taxa, the diversity index, the
number of polychaete taxa, and the
% pelecypods are measured as the
control site minus test site divided
by the control site. The percent dif-
ferences between sites involving the
% tubificids, algal density, chloro-
phyll ¢, and algal growth potential
are measured as the test site mi-
nus control site divided by the con-
trol site.

The following personnel were
involved in this investigation: Tim
McKelvey, and Pat O’Cennor
(Northeast District) and Ken Espy,
Marshall Faircloth, Russel Fryden-
borg, Joy Jackson, Scott Lashbrook,
Elizabeth Miller, Urania Quintana,
Johnny Richardson, Lisa Tambu-
rello, David Whiting, Vicki Whiting,
and Steve Wolfe (DEP Central Bi-
clogy Laboratory in Tallahassee),
The report was reviewed by the
Point Source Studies Review Com-
mittee, consisting of Wayne Mag-
ley, Jan Mandrup-Poulsen, and
Michael Tanski, as well as District
representatives.

Resulis and Discussion

The study area was situated in
a low-galinity portion of the St.
Johns River which typically has low
or fluctuating salinity. During this
investigation, the surface waters
were predominately fresh, Numer-
ous pollution sources are present in
the area, which is subject to tidal-
ly-induced flow reversals. The sam-
pling was performed during an out-
going tide. Habitat quality scores
were similar between all three
study areas, with 55 points at the
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control site, and 53 points at both
test sites. Shorelines at all three
sites consisted mainly of viprap and
vertical sea-walls. All three sites
received “good” scores for commu-
nity types present {(see Marine Hab-
itat Assessment Sheets in Appen-
dix). Physical/chemical parameters
were similar at all three sites, At
the control site, mid-depth pH (7.5
SU), dissolved oxygen (9.3 mg/L),
and conductivity (807 umhos/em)
were slightly higher than those
found at the test sites (Table 1).
Effluent total suspended solids was
less than or equal to the levels
found at the control site (8 mg/L),
test site 2 (7 mg/L}, or test site 1 {4
mg/L).

The effluent sample was not
acutely toxic to the cladoceran, Ce-
riodaphnic dubia, or the fish, Cyp-
rinella leedsi, in 48-hour static bio-
assays.

No organic pollutants were de-
tected in the effiuent sample.

Copper (7.1 pg/L} was detected
in the effluent at a concentration
that would have exceeded the Class
II1 standard of 2.9 ug/L for marine
waters had the receiving waters
been predominantly marine during
sampling. Effluent silver (0.21 pg/
L) exceeded the Class III water
quality standard (0.07 pg/L) for
freshwater, a violation of Rule 62-
302.530(60) FAC. Cadmium and
lead were also detected in the efflu-
ent at non-problem levels (Table 1).

Nitrate+nitrite levels at the
control site (0.27 mg/L), test site 1
(0.68 mg/L), and test site 2 (0.29 mg/
L) exceeded the values found in
95% of Florida’s estuaries. The rel-
ative concentrations suggest that
. the effluent, with a nitrate+nitrite
concentration of 11 mg/L, was di-
rected toward test site 1 during
sampling, contributing to the in-
creased enrichment at this site.

Total phosphorus at test site 1 (0.2
mg/L) was also higher than the con-
trol site (0.096 mg/L) or test site 2
(0.097 mg/L}). This was also proba-
bly related to the discharge, which
had a total phosphoerus level of 3.3
mg/l.. Ammenia concentrations at
the control site (0.4 mg/L) and at
test site 2 (0.42 mg/L) exceeded
those found in 95% of other Florida
estuaries, while ammonia at test
site 1 {0.074 ug/L) was fairly typi-
cal (Table 1).

Algal Growth Potential (AGP)
at all three sites exceeded the 5.0
mg dry wt/L “problem threshold” for
fresh waters, Table 2 shows the
AGP at the control site (17.3 mg dry
wt/L} was lower than that of both
test sites (36.7 and 21.6 mg dry wt/
L at test sites 1 and 2, respective-
ly). While the elevated AGP’s at all
three gites reflect the elevated nu-
trient levels throughout this area
of the St. Johns River, the increased
AGP at test site 1 may be related
to the elevated nutrients in the dis-
charge.

Phytoplankton communities
did not appear to be negatively af-
fected by the discharge (Figure 1).
Algal taxa richness ranged from 31
taxa at test site 1 to 36 taxa at the
control site, while diversity ranged
from 3.8 at the control site to 4.2 at
test site 1. Diatoms, cyanophytes,
chlerophytes, and cryptophytes
were well represented at each sta-
tion. Algal density was relatively
low, with the highest density mea-
sured at the control site (2,208 cells/
mL), Chlorophyll ¢ was undetec-
ted at all three sites.

Sediments at all three sites con-
sisted mainly of mud, muck, and
shell. Sediment particle size was
similar at all three sites, with at
least 80% of the substrate consist-
ing of particles measuring 0.25 mm
and larger.

While benthic macroinverte-
brate c¢ommunities appeared
stressed throughout the study area,
there was no direct evidence that
the discharge was exacerbating the
already degraded conditions. Fig-
ure 2 indicates the degree of differ-
ence between control and test sites.
Larger differences (that is, higher
percentages} correspond with great-
er degrees of degradation. Nega-
tive values mean that the test site
15 better than the control.

As Table 2 indicates, taxa rich-
ness was lowest at the control site
(13 taxa), highest at test site 1 (22
taxa), and intermediate at test site
2 (16 taxa). Shannon-Weaver di-
versity was similar between sites
(3.1 at the control site, 3.2 and 3.5
at test site 1 and 2, respectively).
Due to the low salinity during sam-
pling, polychaete taxa richness was
low at all three sites, with 1 taxon
recovered from both the control site
and test site 1, and 2 taxa from test
site 2. The control site was co-dom-
inated by spionid polychaetes and
pollution-tolerant tubificid oli-
gochaetes, while both test sites
were dominated by oligochaetes.
Limnodrilus hoffmeisteri made up
43% of the test site 1 community,
while 28% of the test site 2 consist-
ed of tubificid worms. Stress-toler-
ant freshwater chironomids made
up 2% of the control site population,
17% of the test site 1 sample, and
11% of the test site 2. Small num-
bers of pelecypods were found at all
three sites. Most organisms
present at the study sites were pel-
lution tolerant, with the exception
of the pollution-sensitive amphi-
pod, Corophium sp., which was
found at both the control and test
site 2 and the pollution-sensitive
dipterans, Rheotanyiarsus exiguus
and Thienemanniella sp., found at
test site 1.
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Table 1. Effluent limits and summary of chemistry data.

Orange Park WWTP Effluent Effluent Conirol Test Site 1 Test Site 2
Limits Sample Site
Organic Constituents (pg/L) . -
Mong detected - - - - -
Metals (pEfL}
Aluminum < 1,500 *+ 80 U - - -
Arsenic 5 5 ¥k 40 U - - -
Cadmium [0 *%c 0.09 I - - -
Chromium O {10 U - - -
Copper £ 2.9 % 7.1 - - -
[ron < 300 ** 10 U - - -
Leagd 2.6 *EC 0.3 1 - - -
Mercury < (.Q12 *x 0.1 U - - -
Nickel < B3 ek 70 - - -
Selenium < 5,0 % 50 U - - -
Silver < (.07 %+ 0.21 - - -
Zinc < B * 10 U - - -
NutrlenlsimE?l.) . -
Ortho-phosphate Report * 2.7 0.044 0.14 0.067
Total phosphorus Report * 3.3 0.096 A (.20 A {1.097
Ammaonia Report * 1.2 0.4 0.074 0.42
Organic Nitrogen Reporl * 1.3 0.4 0.93 0.48
Nitrate+Nilde Report * i1 0.27 .68 {1.29
TKN Report * 2.5 0.8 1.0 A 0,90
General Phys-Chem Parameters )
Habitat Assessment - - 55 53 53
0.0 (mg/L) 4.0 *b 1.4 9.3 8.6 3.4
pH (S} 6.0-8.5 * 6.6 7.5 6.8 6.0
Conductivity (UWmhosfcm) Report *e 621 BO7 704 794
Temperature (°C) Report *e 21.7 14.6 15.3 15,1
C.B.O.D., 5 day (mg/L) 20 *a < 2 < 2 < 2 < 2
T.5.8 (mg/L) 20 *a 4 8 4 7
‘Tot. Residual Chlorine (mg/L) = 05 * < 0.03 - - -
Flow (MGD} 2.5 #g 1,5 - - -
Hardness {mg CaCO,) ~ 85.5 - - -
AGP {mg dry wi/L} - 27.4 17.3 36.7 216
Toxicity - :
Bioassay Fish Report * Not toxic - - -
Bigussay Divertebrate Report * Not toxic ~ - -
Microbielogy (# organisms/100 mL) B
Fecal Coliforms 200 *d - - - -

Total Coliforms

* Permit limit

** Class Il water quality standard
a - Annual average

b - Daily minimum

¢ - Value is calculated based on hardness

< - Monitored weekly
¢ - Monitored quarterly

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 minimum detection limit

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




Conclusions

The effluent sample was not
acutely toxic to the cladoceran, Ce-
riodaphnia dubia, or the fish, Cyp-
rinella leedsi.

No organic pollutants were de-
tected in the effluent sample.

Effluent silver {0.21 pg/L) ex-
ceeded the Class III water quality
standard for freshwater (0.07 ug/L),
a violation of Rule 62-302.530(60)
FAC. Copper was detected in the
effluent at a concentration (7.1 pg/
L} that would have exceeded the
Class 1II standard of 2.9 pg/L for
marine waters had the receiving
waters been predominantly marine
during sampling,

Nitrate+nitrite levels at all
three sites exceeded the values
found in 95% of other Florida estu-
aries. Ammonia concentrations at
the contrel site and at test site 2
also exceeded those found in 95%
of other Florida estuaries. The ef-
fluent appeared to be directed to-
ward test site 1 during sampling,
contributing to the higher concen-
trations of nitrate+nitrite and total
phosphorus found there.

Algal growth potential at all
three sites exceeded the 5.0 mg dry
wt/L “problem threshold” for fresh
waters. AGP at the control site
(17.3 mg dry wt/L) was lower than
that of both test sites (36.7 mg dry
wt/L at test site 1 and 21.6 mg dry
wt/L at test site 2). While the ele-
vated AGP’s at all three sites reflect
the high nutrient levels throughout
this area of the St. Johns River, the
higher AGP at test site 1 (relative
to the other sites) is probably relat-
" ed to the nutrients in the discharge.

Phytoplankton communities
did not appear to be negatively af-
fected by the discharge. Most mea-
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sures of algal community health
were comparable at the three
sampling stations, Chlorophyll
g was undetected at all three
sites, despite the elevated AGP
results. Apparently, other fac-
tors, such as water temperature,
light penetration, grazing pres-
sure, or the high levels of copper,
were limiting algal growth in the
receiving waters at the time of
sampling.

While benthic macroinverte-
brate communities appeared
stressed throughout the study
area, there was no direct evi-
dence that the discharge was
exacerbating the already degrad-
ed conditions, Most organisms
present at the study sites were
pollution tolerant, with the ex-
ception of the pollution-sensitive
amphipod, Corophium sp., found
at both the control and test site
2, and the pollution-sensitive
dipterans, Rheotanytarsus exig-
uus, and Thienemanniella sp.,
found at test site 1.
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Table 2. Major characteristics of community structure of control and test sites.

| ControlSite | TestSitel | TestSite2
Macroinvertelrate Quantitative
Number of Taxa 13 22 16
Shannon-W eaver Diversity 3.1 3.2 3.5
No. Polychaete T'axa i 1 2
Community Composition
% Amphipoda 5.7 0.8 12.8
% Decapoda 2 1.7 2.1
% Diptera 3.8 43.8 19.2
% (astropoda 3.8 2.5 4,3
% Isopoda 11.3 0.0 2.1
% Oligochaeta 32,1 47.1 44.7
% Pelecypoda 7.6 4.1 14.9
% Polychaeta 34 0.0 0.0
% QOther 0.0 0.0 0.0
Functional Feeding Groups
% Browser-grazers 7.6 0.4 0.4
% Burrowing DepositFeeders 321 47.1 44.7
% Predators/Carnivores 6.6 19 10.6
% Scavengers 8.5 1.2 6.4
% Scrapers 3.8 2.5 4.3
% Shredder 0.9 4,1 3.2
% Surface DepositFeeders 17.9 11.2 3.2
% Suspension Feeders 22.6 13.6 16.2
% Unknown 0.0 0.9 2.0
Phytoplankton Algae
Number of Taxa 36 31 32
Shannon-W eaver Diversity 3.8 4.2 4.1
Chlorophyll a (ug/L) 1.0 U 1.0 U 1.0 U
Algal Density (#/mL) 2,208.7 1,389.2 1072.6
% Blue-green 45 18,1 21.5
% Cryptophytes 17.4 3.7 22.1
% Diatoms 16.7 58.5 39.5
% Dinoflagellates 0.4 0.3 0.6
% Green 19.5 19.4 15.9
AGP (mg dry wi/L) : 17.3 36.7 21.6

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

I- Valuereportedisless than theminimum quantitation limit, and greater than or equal
to the minimum detection limit

U- Material analyzed for butnotdetected; value reported is the minimum detection limit
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Typical Values for Selected Parameters in Florida Waters
Adapted from Joe Hand, FDER, personal communication, (991
{data was coltected between 1980 and 1989)

Percentile Distribution

| Parameter | 5% 110% { 20% [ 30% [ 40% | 50% [ 60% | 70% {80% [ vo% | 95% |
STREAMS

(1617 stations)

Phytoplankion

Chlorophyll « 0.22 .52 (1,94 1.60 302 4.63 6,72 9.87| 14.68] 27.35] 48.70
Periphyton

Chlorophyll & 0.31 0.43 0.77 1.04 2.16 2.94 6.45{ 10.51] 17.00] 39.51] 60,85
H-D Diversity (1.84 2.12 2.48 2.74 2.68 3.09 3.25 3.40 3.52 3,76 3.90
Qualitative Taxa

Richness 9,00 12.00) 17.00) 20.00[ 22.00) 24.50} 26.00] 28.00] 31.60] 37.00] 53.00

H-D Taxa Richness
6.00 6.50 9.0G] 11.50] 13.00] 1500 17.00] 21,50} 26,00[ 29.00] 32.00

TKN (.30 0.39 ().56 0.73 .87 1,00 1,11 1,26 1.49 1,93 2.80
Ammonia (.02 0.02 0.04 0.05 0.06 0,08 0,11 0.14 0.20 0,34 (.60
NO2-NO3 0.01 0.01 0.03 0.05 0.07 0.10 0.14 0.20 0.32 0.64 1.05
Total Phosphorus 0.02 (.03 0.05 0.06 (.10 0.13 0.18 0.25 (.39 (.74 1.51
Onrtho Phosphate (.01 .01 0.03 0.04 (.05 (.08 0.11 0.17 0.27 (.59 1.37
Turbidity 0,60 0,90 1.20 1.45 2.10 2.80 3.60 4,50 6,65 1045] 1630
LAKES

(477 stations)

Phytoplankton

Chlorophyll ¢ 0.80 1.71 288 4.28] 10.06f§ 13.40] 20.00] 30.10f 47.20| 65.44)113.90
Dredge Diversity 0.71 0.97 1.43 1.74 1.98 2.12 2.21 2.59 2.85 3.15 3.17
Dredge Taxa

Richness 3.001 5.00] 650 7001 9.00] 10.00{ 11.00] 13.00| 15.00] 17.00] 21.00
TKN 0.36] 049 067 0.83 1.08 1,26 1,40 1.51 1.68 2.11 3.46
NH3+NH4 0.01 0.02 0.02({ 0031 0.04] 0.06] 0.08 012 0.15] 0.21 (.28
NO2-NO3 .00F  0.00{ 0.01 0.01 .01 0.02] 0.04] 0,05 310 0.4 0.23
Total Phosphorus 0.01 0.02 0.02 0.03 0.05 0.07 0.09 0.11 0.14 (.23 0.42
Ortho-Phosphate 0.00 0.01 0.0] 0.02 0.03 0.04 0.05 (.06 0.08 (.21 0.32
Turbidity 1.00 1.25 1.55 2.05 275 4.50] 643 9.60] 14.10] 26.00| 40.00
ESTUARIES :

(690 stations)

Phyioplankion

Chlorophyli ¢ 204 3.28] 449 5.13 600 6.93 794 960 1240| 17.60] 22.20
Dredge Diversity .34 1.53 1.91 2.28 2.56 2.90 3.15 3.59 4.01 4.53 4.98
Dredge Taxa

Richness 4001 6001 9.00{ (1.00] 1500] 1850f 25000 35.00( 41001 62.00] 90.00
TKN 0261 034 042 050] 059 0.69] 076] 082 095 1.30 1.49
NH3+NH4 0.01 0.02] 0.03 0.04] 0G.05 0061 0.08] 009 013 022 0628
NQO2-NO3 0.00]1 0.00f 0.01 0.01 .01 0.02] 0.03] 0.05 0,08 0.17 .23
Total Phosphorus .01 0.02f 0.06] 0.07F 0.10] 0.1l 0.14] 017 0,23 043 0.59
Ortho-Phosphate 0.01 0.02 0.03 0.04 0.04 0.05 0.07 0.09 0.12 0.21 0.44
Turbidity 3.50] 4.00{ 4.50] 5.05] 540f 560f 630 680] R00f iL40] 11,75
Units:

Phytoplankton Chlorophyll ¢ (ug/l.), Periphyton Chlerophyll 2 (mg/m?), Nutrients (mg/L.), Turbidity (NTU), Taxa
richness and diversity values are for macroinvertebrales



Explanation of Measurements of Community Health

Several different measurements of macroinvertebrate and algat community health
have been employed to determine the effects of a discharge. These are briefly discussed
here.

Taxa richness: Stress tends to reduce the number of different types of organisms present
in a system, although moderate nutrient enrichment may sometimes be cotrelated with
increased algal taxa richness.

Shannon-Weaver diversity: This index is specified in the Florida Administrative Code
as a measure of biological integrity. Low diversity scores are undesirable. They represent
conditions where only a few organisms are abundant, to the cxclusion of other taxa.
Excessive numerical dominance of a single type of organism (a high % contribution of the
dominant taxon} is a related measure which is also associated with disturbance.

Numbers of pollution sensitive taxa: Some organisms become rare or absent as the
intensity or duration of disturbance increases. Species sensitivity data from other sources,
such as Chang et al. (1992), Farrell (1992), Hudson et al. (1990), Hulbert (1990}, Lenat
(1993), and Whitmore (1989), are used as appropriate.

Community structure: Substantial shifts in proportions of major groups of organisms,
compared to control conditions, may indicate degradation. In marine systems, an increase
in the % tubificid oligochaetes, a decrease in the % pelecypods, and a decrease in the

number of polychaete taxa are all considered indicators of disturbance (Engel e al. 1994).

Trophic composition/feeding guilds: Disturbance can shift the feeding strategies of
invertebrates. In Florida for example, pollution may be responsible for reducing the
numbers of filter-feeders (FDEP 1994) and shredders (EA Engineering 1994).

Algal biomass: High algal biomass (algal density or chlorophyll @) implies nutrient
stress.
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGU LATION

FACILITY SUMMARY.

Facility Name:

Town OF Drange P&r\i W P

Prepared by: Wathieen W. Gerard.
Date: Decomber 5 19497

Location (attach detailed map): County District
MO0 Ash Street L
Ocange Pock cL C.\ 2 e Noraea T SF st
Federal Permit # (L. 002 3932 |State GMS # and 311.0 M o1 g | [Facility Type: Industrial
and expiration date: State expiration date: nicipal> Federal Agricultural
Segtomber 1§ 144K Septembec 15, 22§ Other (list):

Function of facility:

Lo astewak e Trecﬁ'men‘r P\onT

Description of treatmen! process:

(:CLCL\("%LCAS_

This B moh

Consiats OF “hree Contact stabilizatien P ant S w il
Qemb‘me& dechlorinak e(L QCC ven'¥ O\fbc\\cu’\(je,, Yo a Moo ineh

C-orce o To -the 3w (So'm_'\_s “HNroer.

Other (describe) T

therefore, the best time 1o sample is:

Receiving waters: o, Tola s “Rrovec Classification: Class pi
Design Flow: N.E GID Actual Mean Flow:; ol @ ATESS)
Discharge is: ontinuous intermittent  Seasonal  Rainfall dependent

-~ None -

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

| List effluent limits:

Describe special permit conditions

Parameter

Limit (units)

and permit-modifications:

H “Wefe < Yo atyach rents For
o i Qlvent \“\;mtTS amd_
(%J(Lr“r%\xl S‘AN.P\?L% Orach

Cioer oo -\—cx\\r\g rGCL\J\‘.("@m@vCJ\'S




STATE OF FLORIDA
_Page 2of DEPARTMENT OF ENVIRONMENTAL REGULATION
Town of OrangeLart wwotP FACILITY SUMMARY
(Facility) —
| Descriplion of permitted outfall(s):

Deﬂworwﬂie‘g_ LTl Lot o &cschwﬂe, *‘(\\rOuc}‘\ ab-ineh gorcemm‘u'\_
Todhe 1. Jobhns River.

List permit violations (from MOR data or other source) and plant upsets that occurred within past
year: Qud‘\,\et‘ revtewd oF deata Sommitted. 0a the bTbc\r\w\Se MQQMXQ
li (Re\)or"fs (_DTQKS) VS hede gg‘“‘%f To determine (‘,OmP\Camce_,
; Lot dimitaktons stated. insme Pecmt,

Describe previous impact bioassessments, WQBEL's, and previous or current enforcement actions:
“The eCFluvent Q(‘ONI\ “Wats ?Q—CC\E‘\- ha & ch sSed rOotine. Yoxse ot ld—
Tests o\umr\S e PCL%T Two gears-

Discuss comparability of MOR resuits to past DER results and whether there are trends (improving,
-deciining} in the data sel:

%aﬁ& ek Loas T‘GCO(‘()\GCi On DMRs ts Similac ¥ %P\mp\ﬁag
ce go\ts dotained. by e Drpartment. |

Additional information: -

“i'\(\e_ “ToOuon, Og\: OCOJ\.SG, Pa.r\( 'S vnadec A .5, EPA QAM“ntﬁfm}\_tUQ—‘

DFC\QF NVp. 45-03% ‘-’r\\aﬂ‘ inclodes rehaln il vration o% U‘\‘\Q- *‘D"Dﬂ'
clevean ot station s,
A Consent Ordec Was also %tgr\e(LoO Novewber 281495 w
e bg(’g&r‘l’m@‘d' ?or‘ @\CLCU\S Zoveral collection Systems nto
pporedidh Prior To mPnitiing @ Ceeri Cication of  Comples
1o due Dpr‘hm’m@\—*‘. ‘




YERMITTER: I.D. Number: 3110MO1826

Permit Number: DO10-23240%9

John W. Bowles, Town Manager Date of Issue: September 15, 1993
Town of Orange Park WWTP Expiration Date: September 15, 1998
a. Date of application of the domestic wastewater residuals,
b. XLocation of the residuals application site,
c. hAmount of domestic wastewater residuals applied or delivered,
d. IYdentification of specific areas of the site where domestic wastewater residuals
were applied and acreage of that area,
e, Method of incorporaticn of residuals {(if any),
f. Water table level at time of applicaticn, and
g. Concentration of nitrogen and heavy metals in the domestic wastewater residuals
solids, and date of last analysis.
18. All applications to renew operation permits shall include a detalled operation and
maintenance performance report as described in Rule 17-600.735 FAC.
-19. In accordance with Chapter 17-601 FAC, the monitoring requirementgz and effluent

limitations for this plant are as follows:

1 PARAMETER { EFFLUENT LIMIT ! MINIMUM FREQUENCY ! SAMPLE TYPE ! SAMPLE LOCATION !
! U R 2E80 Y ! 1 ! Influent or !
% Flow (mqd} ! Annual’Average” ! Continuous ! B ! Effluent !
! S ! ! ! Influent {c) !
'CBODq {mea/ly { (&) ! Weekly ! () ! & Effluent (d) !
! ! ! ! { Influent (c) !
i TSS (mg/l)y ! {a} ! Weekly ! {b} | & Effluent {4y I
! ! ) / ! ! Effluent !
{¥D0O_(mgfl): ! %4 D ‘Minimam Y ! «Daily, w7 /week ! Instrument ! {d) !
1 !; ' ! ! Effluent !
Y:pH Units ! ] Continuous B ! Instrument ! {d) !
r«ﬂ 1~Chlorine,- 1;5“3 Hlnlmum {EFY/ Continuous_ B | Meter or ! ccc !
\J & o iRegYaTat{mg/1) ) 0, 01 Maximum oW Daily, 7/ week! | Instrument !Dechlor, Effluent!
+ HRacal  ColsErrm! { ! ! Effluent !
I no./100 (ml) ! r200  (iy ¢ Weekly - ! Grab ! (dy 1
1 ! !
! Troxicity ! See Specific Condition Number 20 t
I Nutrient | !
| Monitoring 1 See Specific Condition Number 21 1
! Stream ! ) !
! Monitoring ! See Specific Condition Number 22 !
! Testing ! ]
| Methods { See Specific Condition Number 23 '
(a)
| ANNUAL ! MONTHLY l WEEKLY | ONE TIME MAXIMUOM !
CBobhg ! 20" ! 30% | 45% ! BO* !
TSS { 20 ! 30 ! 45=* ! 60* !
* Rule 17~600.740, FAC
’. Recording flowmeter and totalizer required.
B. Hourly measurements during the peried of required operator attendance may be
substituted for continuous measurement.
(k) 16-hour minimum flow-proporticned composite sample.

DER Form 17~1.201(5) Effective November 30, 1982 Page 7 of 11



PERMITTEE: I.D, Humber: 3110M01826

Permit Number: D010-232409

John W, Bowles, Town Manager Date of Igsue: September 15, 1993
Town of Orange Park WWIP Expiration Date: September 15, 19§88
{c) Influent samples shall be collected sc that they de not contain digester

20.

{d)

(e}

(L)

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

Effluent samples eshall be collected from the effluent pump station wetwell

following final chlorination. Effluent samples to verify the dechlorination shall

be collected after dechlorination.

“The total residual chlorine content of the effluent at the exit of the chlorine.

contact chambeyx shall at all times not be less than 0.5 mg/fl.

The arithmetic mean of the monthly fecal coliform values collected during an
annual period shall not exceed 200 per 100 ml. &Any one sample shall not exceed
BOC fercal coliform values per 100 ml.

In accordance with Rule 17-302,500({1)}(d)} and 17-302.510(5)(p} FAC, the Permittee
shall initiate the series of tests described below beginning 60 days from the
permit issue date to evaluate wheole reclaimed water toxicity of the discharge from
outfalls. All test species, procedures and guality assurance criteria used shall
be in accordance with Methods for Measuring the Acute Toxicity of reclaimed waters
to Freshwater and Marine Organisms, EPA/600/4-90/027 (4th edition), or the most
current edition. A standard reference toxicant quality assurance test shall be
conducted cencurrently with each species used in the toxicity tests and the
regults submitted with the monthly operating report (MOR). Alternatively, if
monthly OA/QC reference toxicant tests are conducted, these results must be
submitted with the MOR.

The Permittee shall conduct 96-hour acute static renewal screening toxicity tests
using the Ceriodaphnia dubia (water flea) and the Notropig leedsi (bannerfin
shiner}. BAll teste will be conducted on four separate grab samples collected at
evenly spaced (6-hour} intervals over a 24-hour period and used in four separate
tests in order to account for variatione in reclaimed water guality. Results of
the four tests are not to be combined or averaged, but reported separately.

If control mortality exceeds 10% for either species in any test, the test{s)} for
that species (including the control) shall be repeated. BA test will be considered
valid only if control mortality does not exceed 10% for either species. If, in
any separate grab sample test, 100% mortality occurs prior to the end of the test,
and control mortality is less than 10% at that time, that test (including the
control) shall be terminated with the conclusion that the sample demonstrates
unacceptable acute toxicity.

The Toxicity tests specified above shall be conducted using a control (0%
reclaimed water) and one test concentration of 100% final reclaimed water. These
tests are referred to as "routine tests" and shall be conducted once every two (2)
months beginning 60 days from the permit issue date until 6 consecutive valid
bi-monthly tests have been passed, and once every six (6) months thereafter for
the duration of the permit, unless netified otherwise by the Department.

Results from "routine" tests shall be reported according to EPA/600C/4-85/013,
Section 13, Report Preparation (or the most current editicn), and shall be
submitted as an attachment to the menthly operation report.

DER Form 17-1.201(5) Effective November 30, 1582 Page B of 11



PERMITTEE:; I.D. Numbex: 3110M0Q18326

Permit Number: DpO10-232409

John W. Bowles, Town Manager Date of Issue: September 15, 1993
Town of Orange Park WWTP Expiration Date: September 15, 1958
‘£. If unacceptable acute toxicity (greater than 20% lethality in a sample of 100%

reclaimed water to either test species) is found in a "routine" test, the
Permittee shall conduct follow-up definitive tests using four new grab samples
collected at six-hour intervals over a 24-hour period to generate the data
necessary (in an initial set of follow-up tests) to calculate the LCgg valuee with
95% confidence limits. If unacceptable acute toxicity is found in a follow-up
test, additional definitive testing will be performed at three subsequent weekly
intervale, with grab samples cocllected at the time of day and day of the week
which exhibited the highest toxicity (lowest LCgp) in the first set of follow-up
definitive tests. The follow-up tests shall be S96-hour acute, static-renewal,
definitive toxicity tests and shall be conducted on both teat species, using a
control (0% reclaimed water) and test concentrations chosen #o that at least two
concentrations are above and two are below the LCgsg value found in the initial
follow-up definitive test. For these tests, smolution renewal shall be at 48
hcours. The initial follow-up test shall begin within twe weeks of the end of the
failed "routine” test. The sample collection requirements and test acceptability
criteria specified in Sections ‘b’ and ‘c’ above must be met for the tests to be
considered wvalid.

Results from the definitive tests, required due to unacceptable acute toxicity in
the "routine” tests, shall be submitted in a single report prepared according to
EPA/600/4-90/027 (4th edition), Section 17, Report Preparation (or the most
current edition) and submitted within 45 days of completion of the valid
definitive test. Upon review of the definitive toxicity test results, test
concentrations may be modified by the Department to improve the statistical
confidence of the analyses. 1In this case, the Permittee shall be notified and
will have 30 days to comply with such changes.

Should any valid definitive test indicate the characteristic of toxicity, the
Permittee shall prepare a plan of study to identify the cause(s8) or source(s) of
toxicity of the reclaimed water and evaluate feasible methodologies to reduce or
eliminate the toxicity. The plan may include a chemical analysis of the reclaimed
waterincluding priority pollutants (metals, volatile and nonvoclatile organice) and
nonpriority pollutant peaks, along with total and unionized ammonia, nitrate and
nitrite nitrogen, TKN and total and ortho pheosphorus,

The Permittee shall submit the plan of study toc the Department for review and
comuents within 60 days of determination of acute toxicity by the valid definitive
test (outlined in item f above). The Permittee shall implement the agreed upon
plan of study within 30 days of receipt of written Department approval. A
detajled final report shall be submitted to the Department upon completion of the
plan of study including conclusions and recommendations regarding the toxicity of
the reclaimed water and measures to reduce or eliminate it.

DER Form 17-1.201(5) Effective November 30, 1982 Page 9 of 11



P,ERMITTEE I.D. Number: 3110M01826

Permit Number: DO0O10-232409
John W. Bowlea, Town Manager Date of Issue: September 15, 1993
Town of Orange Park WWIP Expiration Date: September 15, 1998

: dur

21. Méritor{HgTon a quartiefly. bas{¢ shall be performed on the effluent with analysis by a
certifiga Tiboratory and, ;;;_gpqgggﬁ,jj;q ‘EhelJackdonville IDER officé for the following

parametersd:
Hardness TKN
Nitrite and nitrate nitrogen temperature (average of sample time period)
Total HNitrogen Unionized ammonia (calculated)
Total Ammonia Total Phoasphorus
Ortho Phoaphorus Organic Nitrogen

A 16-hour minimum flow proportioned composite sample is requlred. Sampling ghall be
performed on the same day a# the normal plant effluent and river monitoring sampling.

35 In accordance with the approved river sampling program of November 5, 1988, monitoring
on a quarterxly basie® shall be performed on the receiving water body (St. Johne River).
The monitoring sites are described asg follows:

#£1 - 500 feet south, 100 feet east of outfall
#2 - 100 feet south, S0 feet east of outfall

#31 - 50 feet weat of outfall

#4 - 100 feet north, 50 feet east of ocutfall

#5 ~ 500 feet north, 100 feet east of outfall

The- parameters to bg.measurediﬁﬁﬁll include the following:

DO, ..PH ' tempera t‘l.J..l'.'E' ' conductivity' _CBODg, TS8S, NHazN, TP, "QWQ_EH" TKN,

fecal c¢oliform, Chlorophyll™A, and Nitrite and Nitrate nitrogen.’

Metered parameters (DO, pH, temperature, conductivity) shall be sampled at the
surface, mid depth and at the bottom. Grab samples at mid depth for the other
parameters is adequate.

23. Field teesting, sample collection and preservation, laboratory testing, including
quality control procedures, and all record keeping shall comply with Chapter 17-160,
FAC. Compliance of reported results shall be in accordance with Rule 17-~4.246, FAC.
Each parameter has an applicable method detection limit (MDL} and a practical
quantitative limit (PQL) as followsa:

ANALYTE RECOMMENDED TARGETS EPA METHOD
HMDL PQL

Silver 0.2 0.2 272.2
Copper 6.0 25.0 200.7
~Lead 1.0 2.0 239.2
Nickel i5.0 10.0C 200.7

Zinc 10.0 25.0 200.7 or
5.0 15.0 289.1

R.0. 100.0 500.0 360.1 or 360.2

Total Chlorine Residual 10.0 10.0 330.1 or

200.0 200.0 330.5

Units are microgram per liter
Equivalent methoda are subject to approval by the Department

DER Form 17-1.201(5) Effective November 30, 1982 Page 10 of 11



GMST36 3110X00008 050053 080082 000530 031616
PARAMETER RESULT TRENDS

0 Y FOR 3110M01826 -~ ORANGE PARK, TOWN OF
SITE NAME - S.T.P. FINAL EFFLUENT - ORANGE PARK
FLOW,MONTH AVG BIOCHEM OXY DEM RES SUSP
RPT DATE 050053 MGD 080082 MG/L 000530 MG/L
07/00/97 1.591 2.2 K 1. L
06/00/97 1.546 2.2 K 4. L
05/00/97 1.437 1.7 3. L
04/00/97 1.430 1.6 2. L
03/00/97 1.404 2.8 K 4. K
02/00/97 1.384 2.0 4. K
01/00/97 1.411 1.0 3. L
12/00/96 1.445 2.5 5. K
11/00/96 1.431 1.5 3. L
10/00/96 1.614 2.6 4,
09/00/96 1.504 1.0 K 2. K
08/00/96 1.588 1.8 K 2. K
07/00/96 1.563 4.0 3.
06/00/96 1.536 2.0 3.
AVERAGE: 1.45803 4.28525 3.57143
STD DEV: 0.13802 2.12609 2.72807

12/05/97
14:16:44

FECAL COLI MF

03161

5

6 #/100
5.2 K
0.2 K
4.7

7.6 K
3.7 K
2.0 K
1.5 K
2.3

2.2

1.4

3.5

6.0

1.0

1.
32.59355
40.62009

XMIT HERE FOR NEXT PAGE



GMST36 3110X00008 900243 900244 12/05/97

PARAMETER RESULT TRENDS 14:17:43
0 Y FOR 3110M01826 - ORANGE PARK, TOWN OF
SITE NAME - S5.T.P. FINAL EFFLUENT - ORANGE PARK
CHLOR RES, MIN CHLOR RES, MAX  NITROGEN (N)KJEL NH3 N TOT
RPT DATE 900243  MG/L 900244 MG/L 000625 MG/L 000610 MG/L
07/00/97 .8 K .01 NO RESULT NO RESULT
06/00/97 .8 K .01 4.300 2.970
05/00/97 .9 K .01 NO RESULT NO RESULT
04/00/97 1.6 L .01 NO RESULT NO RESULT
03/00/97 .9 L .01 NO RESULT NO RESULT
02/00/97 1.4 K .01 NO RESULT NO RESULT
01/00/97 1.2 K .01 NO RESULT NO RESULT
12/00/96 1.3 K .01 NO RESULT NO RESULT
11/00/96 1.0 K .01 NO RESULT NO RESULT
10/00/96 1.0 L .01 NO RESULT NO RESULT
09/00/96 1.8 .01 NO RESULT NO RESULT
08/00/96 .8 K .01 NO RESULT NO RESULT
07/00/96 .6 .01 NO RESULT NO RESULT
06/00/96 .6 K .01 NO RESULT NO RESULT
AVERAGE: 0.67952 0.02540 4.30000 2.97000
STD DEV: 0.30374 0.12861 0.00000 0.00000

XMIT HERE FOR NEXT PAGE



GM5T36 311CX00008 000665 000612 000610 000625 12/05/97

PARAMETER RESULT TRENDS 14:27:42
oY FOR 3110M01826 - ORANGE PARK, TOWN OF
SITE NAME - S.T.P. FINAL EFFLUENT - ORANGE PARK
PHOSPHORUS TOT AMMONIA, UNION NH3 N TOT NITROGEN (N) KJEL
RPT DATE 000665 MG/L 000612 MG/L 000610 MG/L 000625 MG/L
07/00/97 NO RESULT NO RESULT NO RESULT NC RESULT
06/00/97 2.600 .040 2.970 4.300
05/00/97 NO RESULT NCO RESULT NO RESULT NO RESULT
04/00/97 NO RESULT NGO RESULT NO RESULT NO RESULT
03/00/97 NO RESULT NO RESULT NO RESULT NG RESULT
0z2/00/97 NO RESULT NO RESULT NO RESULT NO RESULT
01/00/97 NC RESULT NO RESULT NO RESULT NO RESULT
12/00/96 NG RESULT NO RESULT NO RESULT NC RESULT
11/00/96 NO RESULT NO RESULT NO RESULT NO RESULT
10/00/96 NO RESULT NC RESULT NO RESULT NO RESULT
08/00/96 NQ RESULT NO RESULT NO RESULT NO RESULT
08/00/96 NO RESULT NO RESULT NO RESULT NO RESULT
07/00/96 NO RESULT NG RESULT NO RESULT NO RESULT
06/00/96 NO RESULT NO RESULT NC RESULT NC RESULT
AVERAGE: 2.60000 0.04000 2.97000 4,30000
STD DEV: 0.00000 0.00000 0.00000 0.00000

XMIT HERE FOR NEXT PAGE



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICALUCHEMICAL CHARACTERIZATION FIELD DATA SHEET w0

SUBHITT MG AGENCY GO0t 5030 STORET STATION NUMOER: | DATE (Wovey: | TWAE RECEIHG BODY OF WATER: -
SUBMITTING AGENCY NAMES & ZGD?:U‘J/O'{‘ 447 [ {%4< STt (e

REMAAKS:

COUNTY: LOCATION: ~ £TD ‘1’1’“’-—‘3‘ 0¥ HANIDPR (- FIELD IDMAME:

PVAL | iy @"’VM S5

RIPARIAN ZONEANSTREAM FEATURES
{ Predominant Land-Use in Watershed (specify relative percant in sach category):

ForesUNalural | Silviculture | Field/Pasture | Agricultural | Residential | Commercial Industtial  |Other (Specity)
A I} NN | | J e ]| BN L]
Local Walershed Erosion (checkbox):  None [}~ Siight [*] Moderate [ ] Heavy [ )

Local Watershed NPS Pollution (check box): No evidence [ ] Slight[ ] Moderate potential [_] Obvious sources [ ]

Width of tiparian vegetation (mj | Lis! & map dominant Typlcal Width {m)/Depth (m) Velocity (m/sec lrensect
on least butlered side: £ [ fe vegetation cn back

e e —— >
Arilicially Channelized [Bfo [ [] ) mf 4 m/s T
. N " SEVATR BOMW f#COVE iy recove red, !
Artificially Impounded [J yes i ""’m.’i vinvous | . |
| ¥

High Waler Mark: < ]+ { | = 0 _ ™ des)
g {m abv!rn Drolum w:o! fervol] LL“‘.QM oEom un!nj im l.%cwu bedt I ‘ m deep | m dgep .

Canopy Cover % :  Open : [ Lightly Shaded (1 1-45%): [ ] Moderately Shaded (46-80%): [_] Heavily Shaded: [ ]

SEDIMENT/SUBSTRATE -

Sediment Ocors: __ Normat: [ 1}Sewage: ] Petroleum: [ ] Chermicat: [ ] Anaerobic:| | Other: [ ]
Sediment Oils: Absent: [ (" Slight: [_] Moderate: [ ] Profuse: | ]

Sediment Deposition: Sludge:["] Sand smothering: Nons Mo9%4@e st smothering: £0Ne moderaie oy, .

severe slighl  severs
Substrate Types % coverage | times sampled | method | Substrate Types {% coverage |# imes sampled| method |
Woody Debris (Snags) |[~ T il 1Band [ 1 — ] ]
Leaf Packs or Mats ] 1L ) [MutMuck/Sit ol Lz ) ]
Agquatic Vegetation T T ~ 7 Jjother: T ] ]
!

Rock or@Shel Rubble [ Zo 1| [ ;| forec ] [Other: [ || | |
2 NN

[
{

Undercut banks/Rools { I _)praw serial view skeich of habitals found In 100 m section I
_ 28 : ' .
WATER QUALITY| Depth é): [Temp. (C): | pH (5U): | D.0. tmgn): Erosngi'n}ﬁf?ggfﬁm) :Sm Secchi {m):

P [ — I B I | u |
Mic-depth | 3er. Jf T 1" Taq g7 [ Qo] BN i G
gottom [ 1 I B} il i i i
System Type : Stream:[ U, 2nd order (]j; h-Sthoder 3 Lake: | Wetiand:[ | Estuary: [] Other: []
Waler Odors (check box): Normal:[_}*  Sewage:[ ]  Pelroteur: (] Chemical:[ |  Other:[ |
Walter Surface Qils (check box): None: B’ Sheen:D Globs: E] Slick:[:]
Clarity {check box): Clear: g Slightly \urbid: D Turbid: D Opague: D
: ic: G | : Clear: her:
Color (check box) Tannic; B/ reen {algae) D ear D Other D
Wcalher Condition Noles,» N Abundance: Absent Rare Conﬁy Abundanl
)&q-r-t. (er L, m.&, -%-r (0\71/?\5_ \?j’/,-l«_ e 1{ P‘enph)’IOn 5 = D [!1]}—
;j_it;( 5'&'{(( \'\)VUV? {-—'t{:f,\ Fish
i o Pere e_ou - oy - Aquatic Macrophytes [ ] - O
Irorvsuliur Bacteria | D | |
If;xf.t!fhlw_c;ﬂrr_}\u; . ¢ A ’ SIGNA & - D/\'%
D M lfa.(».nm{ Ve ([ e’ M»\, _ijf'ﬂ&/ A0




DEPARTMENT OF ENVIRONMENTAL REQULATION
MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

C:.\‘ AR r\ }"l

SUBMITT NG AGERCY C00E

ETORET STATION MBI H: | DATE /DY)

RECEN®G BODY OF wATER:

SUBMITTING AENCT M sovisod 171041 gt dovms Qver
A AR(S LOCATYI N S'a) L(ﬂKIDE, M HMJDH’{C}}J FIELD DVNAME >
B Glevemce Sde
Habitat Parameter )
Excellent Good Fair Poor

mcgm«‘

_ittoral

None—-Unaltered

Mostly natural

Shoreline consiztng

Shoreline consieting

: shoreline. shoreline, but with mostly of riprep and | almost entirely of
Alterations 810 _PO"-“L‘ occesional riprap, vertical geeawaslls, vertical seawalls,
6-8 points 3.5 points 0-2 points
At least four Two or three One community No communities

Community Types
Observed

communities observed
from the following

hist

swamp, marsh, oyster

bar,

saltern, novural
besach, or tidal creek.

mangrove

gress bed, reef,

comrnunities observed
from those listed

. lis
26-37 points ?@points

cbserved from those

cbserved from those
listed.

0-12 points

38-50 points
Tidal Flu"tuatlon >0.75 m. . 0.75 m. 0.25 - 0.5 m. <0.25 m.
4-5 points (éoints 2 points 0-1 point
F.I‘EShWETEI’ Only natursl ranof. Mostly netura} runofi,| Considerable Extensive manmade
D:scharg es/ $-10 points but with a few, small | stormwater discherge | discharpes, especially
i sioymweter sources, | from locel roags, from cenzis draining
Alte Ttl Dr_-IS 5 @ hoints oerking lots, etz lprpge Trects of iang.
3-5 poinis 0-2 points
Lignt to moderate Leavy wave aciion
_ wave ACiion present SOmedmes present
rlow and errept Under toe even c&mring sverape
Wave Action wesIher connifions, off
liow Testmirred by
meETmante STDITITES
50 TheD velosiies gTe
very higi
(-2 pomnts
Sadiment Tvpe |Cowimsdions of send, |Primerly send, with | Mizmre of send and | Ansepaniczond
ypP gravel, sng sneil srasl) mress of ud. oL, or well-serzzed | (-3 poimis
12-315 poxds 811 poixts omr oniy.
47 poiais
TOTAL SCOR:=
SOMMENTS: <y /\.Lf»e PenCe p J;: . Sg.., TS - SLL O e feude T SR Gy Streek
TIETNCs G Stane ULM,
MANAYSIS LT ARELYET: 'ﬂ.l} Sl |
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STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET 100

SUBKITTING AGENCY CODE:____J O 5 .E ]
SUBMITTING AGENCY NAME; MNEQ

STOAET STATION NUMBER: DATE ¢l

2 00303 L5 1'2/“? 5):7

TIME RECEIVING BODY OF WATER,

l“o :._f JOH‘:JD E\Aﬂ’\/

REMARKS:

\6d %4 HCTH a(PoD

COUNTY; LOCATION: @ﬁ?ﬁ%&" BDMK ‘?O D FIELD ID/INAME:

Clay | g0

(50 AOCTH TEST I’E:&(

RIPARIAN ZONEANSTREAM

FEATURES

Predominant Land-Use in Watershed (specity relative parcent in each category):

Forest/Natural

Silviculture

Field/Pasture

Agricultural | Residential | Commercial Industrial

Other (Specity)

L1l

L]

L 1] 1N |||

|

Local Watershed Erosion (check box}:  None

[] Shight [~ Moderate [ ] Heavy [ ]

Locai Watershed NPS Poliution (check box): No evidence [ ] Slight[_] Moderate potential [}~ Obvious sources | ]

on least buffered side:

Artificially impounded [ ves

Width of riparian vegetation lém List & map dominant Typical Widih {m}Depth {m} /Veloclty (m/sec Transect_
vegetationonback | o N
Arfificially Channelized [ [J O /s

reoenl, sxvarm Bome recovery modtly mcovered

mare slnuous

Iy
i
|

¥

High Water Mark: | .S I+ |'2_"; |

{m abave prasent warer lavel) {oresont oealh in ) {m above bed)

2o ] {moe)

Canopy Cover % :  Open :{L}~"Lightly Shaded (11-45%):[ ] Moderately Shaded (46-80%): [ ] Heavily Shaded: ]

SEDIMENT/SUBSTRATE

Sediment Odors: Normal: [7] Sewage: [ ] Petroleum: [} Chemical: [} Anaerobic: [« Other: [

Sediment Qils: Absent: [} Slight: [} Moderate: [ | Profuse: [ |

Sediment Deposition: Sludge: [~] Sand smothering: @ ”;%%iﬁg‘eét smotﬂﬂgf/;?qnhﬁ sevaran Other:

Substrate Types % coverage i times sampled | method | Substrate Types |% coverage [#limes sampled| method
Woody Debris {Snags) || T Tl |Band I I 1
Lea! Packs or Mats | 1 _ | IMud/Muck/Sint [ G0 {7 | [ Csnarz
Aquatic Vegetation 0T __ I[Other: I T
Rock or Shell Rubbte 10 1 I T 71 |[Powar. |lOther: i | 1
Undercut banks/Roots | ] [ 1l [Draw aerial view sketch of habltats found In 100 m section
WATER QUALITY| Depth (m): [Temp. (°C): | pH (SU): | D.0. (man): g"gg;nf{;"'(‘:g{ﬁm’ s ’Secchi (m:
Top ! i I |l i IC l U
Mid-depth | 2§ W 5szv L Gt J[ &.5€ | 94y [ oy il L |
Botom [ | I | | | I if

. . st - 2nd order - Bth order
System Type : Stfeam-@(‘sw - 41h order /ffsﬁ%rder or arealer Lake [———] Wetland: D Estuary: D Other: D

Water Odors {check box):

Normal: [g/

Sewage:[ |  Petoleum:[ | Chemical: ] Other:[]

Water Surface Oils (check box): None: [E/ Sheen:[_] Globs:{ ] Slick:[_]

Clarity (check box):

Clear: E/

Slightly turbid:{ | Turbid:[_] Opaque:[ |

Color {check box):

Tannic: [E/ Green (algae):[_]  Clear:[_] Other:[[]

Weather Conditions/Notes: . Abundance: Absent Rare Common Abundant
U@\’Cﬂ-ﬁl’, QLM f,.(n’{ Periphyton [

{ Fish O O i, &
Aquatic Macrophytes [ O 4~ O
ron/sulfur Bacteria [~ [ | []

SAMPLING TEAM:

/2" T @ lerv?'l«'“f

ATURE: |
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DEPARTMENT OF ENVIRONMENTAL REGULATION
MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

(.
SLBMITT NG AGERCY CODE ; Vel STORZT STATION HUMBER. | DATE #LDY): RECENING BODTY OF WATER:

SUBMITYING AGENCY MAME 7.0t '}a’éLw// 11 f‘lf\’( Y. JOK’H‘S Q\MHC

e et ot e (AP [ TETATES L A de FELD o

Q“’“SPMQUD, (o0 fT st sde TR s(TEf |

Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shereline consisting | Shoreline consistng
: ehoreline. shoreline, but with mostly of riprap and | Rimost entirely of
Alterations 8-10 points occasional riprap. vertica) seawalls, vertical seawalls.
A 6-8 points 3§ points 0-2 points
At least four Two or three One community No communities

communities observed| communities observed| observed from those

: from the following from those listed, listg
Community Types list: mangrove 26-37 points loints
Observed swamp, mersh, oyster
g bar (groes hed e,
i s saltern, netural
beach, or tidal creek.

observed from those
listed.
0-12 points

3B-50 points
Tidal Fluctuation {>0.75m. 5- 0.75 m. 0.25 - 0.5 m. <0.25 m.

- — 4-5 points épo'mts 2 points 0-1 point
Freshwater Only natursl runofi.. | Mostly natural runoff,| Considerable Extensive munmade
Dis ChaTQESf 9-10 points but with afew, small |stormwater discherge | mischerges, e;pe:c:_a]]y

: tormwater sources. | from loeal roads, irom cznals draning
Alterations {58 points paciing lots, et large Tracts of iand.
3.5 points 0-2 points
Light wo moderate Heavy wave action
- wave achion present sCIoeiimes present
Flow and except unger the even GITIng average
Wave Aciion n.m'snest westher —_— weather condibions, o

fiow Tesmicted oy
MEMNELE STYROSTTES
50 18T velocitles &ve

M
(-2 pomis

. Combinziion of sxnd, | Primerily sand, with | Mixore of send.and Anaerohicomud.
Sedimenti Type | ) el | omal mess of st |xmnd, or well sersed | 0-3 poiats

12-15 poinis 8131 poimis o oniy.

@-f poInts

COMMENTSS /)y winadnom il /[91_ PN foot 2tls il B Fhe adirg ourec. W“? ad
of ﬂ@"-f:
i

¢ V‘&t i P GO (%) T

ANALYSIS DATE:
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICALUCHEMICAL CHARACTERIZATION FIELD DATA SHEET 10w

suaumwcxcemvcooe-: J?d';”ll STORET STATION NUMBER: | DATE (wDfY): | TIME RECEIVING BODY OF WATER: |

SUBMITTING AGENCY KAME; 200 303 PR /D/“i {4;7 1'1’*{’{ 57 )Cfﬂ‘na > le»n:ﬁ‘C r
REMARKS: {,ﬂ] P('- COUN’TY LOCATION: O‘WE PMK \:b‘D FIELD’I,DT:ME: ]

Cou™ o {op C&w)[ TET 9T #z TEST SaE 2 ‘

RIPARIAN ZONE/ANSTREAM FEATURES

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

ForestNatural | Silviculture | Field/Pasture | Agricultural | Residential | Commercial industrial  {Other (Specify)
Ll L T IS L ] |

Local Watershed Erosion (check box):  None [ | Shight [Lb~ Moderate [ ] Heavy [ ]

Local Watershed NPS Pollution (check box): No evidence [:] Slight D Moderate potential B/Obvious sources D
Width of riparian vegetation {m) | List & map deminant Typical Width (m)/Depth (m} /Veloclty {(m/sec] Transect
on least buffered side: < ¥ vegetation on back
Artificially Channelized ™ [Th®  [] (J

Artificially Impounded [ vas T 10T SV mently mceveres,

maors slnuous
High Water Mark: ¥ + [_% L l

m dee Y mdesp)
33

Open : {L}" Lightly Shaded (11-45%):[ ] Moderately Shaded (46-80%): [_] Heavily Shaded: [ |

=
Im above Dresan waer lovel]  {resen! oopin n m

Canopy Cover % :

SEDIMENT/SUBSTRATE
Sediment Odors: Normal: [ ] Sewage: [_] Petroleum: [] Chemical: [ ] Anaerobic: [G-0ther:[ ]
Sediment Qils: Absent: [}~ Siight:[_| Moderate: [ ] Profuse:[ |

none

moderaze Other:

Sediment Deposition: Siudge: [ ] Sand smothering: Sy "ooerate @ifsmothenng sliaht
Substrate Types % coverage |¢ fimes sampled | methed Substraté Types |% coveragé Wumes sampled| method
Woody Debris {Snags) || B | | [Band [ [{ | !
Leaf Packs or Mats I [ ) | [MudMucksSitt “Go | 2 ] [[Pownr
Aoustic Vegetation T e Gifer e =T
Rock or Shell Rubble [ 1D W [ | il FosAx]|Cther: | il I |
Undercut banks/Roots [I ]l |Draw serial view sketch of habltats found In 100 m section
WATER QUALITY| Denth (.% Temp. (°C): r pH (SU): 1 D.0. (mgn): gosnfli'nﬁ;n(‘;};t;;::m}' SAL ., Secchi (m):
Top [ il I 1l | i I 11
vigdepth [~ P | AR | e et | e Jlea ] -
Bottom [ 4" [ sz €Y s | 79q  J0-% i 0
System Type : Stream: :3rId 24r:ﬁ g;gzi D/Ordselr(;)rrgreéaler ) Lake;D Wetland:[:] Estuary: D Other:D__
Water Odors {check box): Normal:[; )" Sewage:[]  Petroleum:[ ] Chemical:[ ]  Other:[|

Sfick:[:]

Water Surface Oils (check box): None: [} Sheen:[ ] Globs:[_|

Clarity {check box):

Clear:E/ Slightly turbid:[] Turbid:[’

Opaque: D

Color {chack box):

Tannic: [9/ Green (aigae): D Clear: D

Cther:[_]

Weather Condilions/Notes: . : Abundance: Absent Rare Common Abungant
T @ a‘f 2% \\A (GRS C‘)Q-fr{ . | Periphyion ] [+ U
{0 -77C " 7 s [ Fish O 0O B~ O
Aquatic Macrophytes [ O [P 3

ron/sulfur Bacleria [ [7] i O
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DEPARTMENT OF ENVIRONMENTAL REGULATION
MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEE

SUBMITT InG AGENCY CDOE
SUGITT NG AGENCY MAME

ATORCT STATEON Mikdbch;

ZJ (_YO?‘)D 47 }tr

DATZ oY)

j2. 47

AECERVING BODY OF WATER:

ST LR

(Coorr

FEARSTLODET SoUTHE 0F BD
DSt (ARE A w e

C&v\:u"- f0b

Uﬁled f'u».,,('(_ PC) i’)

4.

FIELD OMNAME

TPST E 42—

Habitat Parameter

Excellent

Good

Fair

Poor

Litioral
Alterations

None-~—Unaltered
shoreline.
B-10 points

Mostly natural
shoreline, but with
occasional riprap.
6-8 points

Shoreline consisting
mostly of riprap and
vertical seawalls.

3-5 points

Shoreline consisting
aimost entirely of
vertical serwalls.
0-2 points

Community Types
Observed

At least four
communities cbserved
frem the foliowing
list: manprove
swamyp, mersh, ovster
bar, grass bed, reef,
saltern, natural
beach, or tidal creek.,
38-50 points

Two or three
communities observed
[rom thoee listed.
26-37 points

One community
observed from those
listed.

13-25 points

No communities
observed from those
lisied.

0-12 points

Tidal Fluctuation |»0.75m. 0.5- 0.75 m. 0.25- 0.5 m. <0.25 m.
4-5 points S points 2 points 0-1 point
Freshwater Only natural runoff.. | Mostly natural runoff,| Considerable Exiensive manmade
Disch arg es/ 5-10 points but with a few, smal) | siormwater cischarge { discharges, especially

Alterations

SIOrINWALET sources,

from locel Tomcs,

from censels dreining
ierge mrects of iand.,

6-8 points perking iots, etz
3-5 points 0-2 points
Light to moaerate Heavy wave ertion
- WEVE aCiion present somedmes present
rlow and excrpt unaer the even GInIng avesage
Wave Action nersnest weainer wezTher contibms, oT]
comditions. Flow . fiow Tesirted by
TmresiTicres by TETIMAGS STTRCTTES
TEIITAGE STTOCTITES. 50 ThaT velpcies rre
910 points very hign.
(-2 pomis
Sedimert T Comm:nxnnnufxmﬁ., Prmerily send, with M:.:zn‘E of semt .end :
m m Ype grevel, gnn xhell. smal) srens of rmc. {mroc or well-aermied | -3 poiods
12-15 porors §-11 poixts mad only.
4-7 poInts
TOTAL SCOR=
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Sample Source:
County:
Contact / District:

FDEP Biology Section — Acute Bioassay Bench Sheet

Of'r:\md e p«r- -"‘* LJIAJTf)

Sample Collection: Date f{L-¢ =77 Time_fQ {0

Cind

Test Beginning: Date/»- 7-%7  Time_ss: 3t

Test Ending: Date_/4-//—72__Time S 3¢
Organism Batch #: _4§" Diluent Batch #: S5

Tina “\LkQ\UU}I /No-r‘H\DM‘f’

NPDES Permit #: F1.0025927
LIMS Sample #: 202898 LIMS Job #: 97— DEC~0g ~/is

Organism Age: 2 dip paure

Test Organism: _Cepd nfjb}f‘lw\.’ . CJuwé;k

sample log: L4 X/72 &F Instrument
Test T_ype_:_ | Definitive Calibrations: pH  Temperature °C D.O. mgd. Conductivity pmhosfem
o eri?ml Static F‘enfzwal | Tg‘glhfough meter# 7851 Q0HO18262  9OHO18262 G9005749
ature range: room o2 Ypd 59 . - Sy
P O netbmor 5 s Ohr 20 @70 Z&3 @ 03  §3 @ wr¥°C fon3 @ l23%
Test Number: of Yo @G, 77 _@/F erts oC
Remarks: D = dead, M = missing o4tr 10@70 23¥ @238 €2 @25) °C ¥ G %xz'
4.0e@ 4.0 P9 @ ssS @R50 °C
ashr 1.0070 48 @G B3 L4l cCc joLy @ 7034
el I @ L0e5 @RY-L °C
UNCORRECTED
Cond. (mmhos/cm}
Number Live pH Temperature (°C) D.O. {mgiL) @WM)
Conc. Chamber#] ohr | 24h | 480 | obr | 24h [ 488 | O hr | 24h [48h JOhr |24h [4Bh | Ohr |24h |48h
L A} | S 1S58/ 53 235 23717 % 2.9 |72 /75
crz | £ - 1515 &4 23, 24 /55
Cﬂ C 5 5 5 .4 25,5 2.4 Ao 2
Cr Ji | 5|5 .3 234 2.4 205
/09 %5 4 s |5 [S 122 g3 |29 35175 30 |70 be?
Y20/ S A 53 R3S 2.9 65
=y s |5 15 g3 234 2 ¢6s
7 ) s s |5 §3 23,3 21 L&t ]
{
MeasurediLoaded by: | mg | na IS ) 24 mF | me AmT ] G Vs il F,,,_A
Hecorded by: AR AT Pl o W me | 2 M-t oo =
Investigators' Signatures Salt Water | Water Quality Parameters versful byme
. ____/.-2—-.««—7‘*/'/,4---’-{7“‘ Well Water i20% Min Water | Sample | Method | Measured by
ﬁ\a)\,ﬁ\,_ﬂj fmm Field Total Residuat Cl2 {mglL]:L Mot rnensy rJ.,P o
Lab Total Residual C12 {mg/L): “o.03  KeoD | afson vféz//
Adkalinity (mg/L as CaCOg) - 6C S Hach | mE
Hardness (mg/L as GaCOg) - 0 7S _ ank _ﬂ&____
. Total ammonia (mg/l as Ny ._ AL 0,841 [6Mon me
- // © Ammonia Ammonia Ammonia Control Sample
*-*""A/ < ’ . . . Wi PEC N Yo TP /7 pot p 0 pp!



FDEP Biology Section — Acute Bioassay Bench Sheet
Sample Source: e Pvrii (i TP

County: . lhy

Contact / District: 'T'/'Aq /hc ﬁ’e /dft,v ,/A/DHA?ﬂSf

NPDES Permit #: FL0O0 23922

LIMS Sample #: 202898 LIMS Job #: S DEC 0976

1 - 4
sample |Og M_X.‘LLU ¢

Instrument

Sample Collection:
Test Beginning:

Test Ending:
Crganism Batch #:
Organism Age:

Test Organism:

Date JL~% 97 Time_f9 40

Date_gr- 2~ 27 Time_{§ 30
Date_s/2 /=57 Time_ /.S 3

'Ldn.‘r,

_ 9%  Diluent Batch #: _LJ o/

feadsi

C};fﬂri/‘c,ﬂw

Test Typ | Definitive Calibrations: pH  Temperature °C D.0. mp.  Conductivityumhosfem
; l et atic FirgnewailFlgw through meter #7851 90H018262 90HO 18262 G9005749
emperature range: rog gﬂ -2 .
i ’ incubator ML" Ohr 729 @7.0 i) @2v3 ¥:3 @ ¥ec f0.1 @ 0346
Test Number: __of o @%e f;v @ /00 @ ins o
Remarks: D = dead, M = missing 24bhr 70 @7.0 238 523.8 §2 @as!ec ;‘c’,éj i ?2 .
_@i@_ﬂ 959 @ foes @ Ao °C
agnr 20 @70 428 @284 ¥4 @AY c wlG e fosé
%0 @ %¢ T @IS @2 2°C
UNGCRRECTED
Cond.{mmhaos/
Number Live pH Temperature (°C) DO, (mg/l) ei_Ld'_(_W*rO?‘ {n:lnr:‘ ‘; Z‘:;) .)
Cono. | Chamber#§ Ohr | 24h[48h | 0hr [24h |[48h | O hr | 24h |48k |Ohr {24h (48h | Ohr (24h [4Bh
el | E9 ST S 7y lv4 gy ey lrvr |2ty |29 |78 | 14265 |R69 268
CH L2 &0 | S 1S 79 v ley |2es lsecl2by | 2.8 |7:F 26 | LS |ATS |27
o | &t s 1S 129 [vr oy |zay s gi2e¥| 15 | 77|27 | 255 | 265 Qe
cren| B | [ S 18 {79 |5q08f |2vylasqbas g |78 |27 | 1851260 1267
s/nBA| B |5 ¢ |7 jgolaf levlpysbusizg |06 |28 ero |69 fpo€
oot €1 > | 15 |72 [eolgt bzsoelasalavd ]2y [ 75]|%5 | aro [625 1615
saonc| EUS T | 7S |7 80 g {rrelreslont]rr | 26125 |eo |66 54
sose | Efb < | TS [ | v0lsgy |ecojwstlyo] 20 | 25 9.5 | &ro 422|628
MeasurediLoaded Dy | Jgs |Gt/ | N E | mif METmEL e | ImE | A€ | M0 IME A | ME mE
Recorded by: Do) | ML Ow O mel o [ gy 1\ OF pwr @t/ imi | 2% L Tm
Investiqators‘ Signatures Salt Water Water Quality Parameters e rifoed 5/ M-
2 — Wall Walep| 20% Min Water | Sample | Mgethod | Measured by
I/V\mn,h«w qé'L{/\L(}.d\ Field Total Residual Ct2 (mg/L): r07 MeHS Y W .
Lab Total Residual C12 {mgiL): <7 &3 <o 0z | Orroe | B
Alkalinity (mg/L as CaCOg) :__[*© G5 \Hed | /MF
Hardness (mg/L as CaCO4) - |25 178 THpd MNe
7" Total ammonia (mgiL as N) : £0.817 Q,84L | e ; M
“___ﬁz,-——;ﬁ, Ammonia Ammonia Ammonia Control Sample
F/// Soas . wAnAans KMatas Clamn O SSW [ ] P P Lb 01’] Qalinity: 0 ppt Cafinitee 0 ppt



Phytoplankton taxa list and densities (#mL) for City of Orange Park WWTP, collected via

subsurface grabs in St, Johns River on 9 December, 1997,

Bacillariophyceae
Bacillaria paradoxa
Chaetoceros sp.
Cocconeis sp.
Coscinodiscus sp.
Cyclotella sp.
Cylindrotheca sp.
Funotia sp.
Fragilaria sp.
Melosira sp.
Navicula sp.
Nitzschia sp.
Skeletonema sp.
Surirella sp.
Synedra sp.
Undetermined pennate diatom
Chlorophyceae
Ankistrodesmus sp.
Chlamydomonas sp.
Cosmarium sp.
Crucigenia sp.
Dictyosphaerium sp.
Elakatothrix sp.
Kirchneriella sp.
Oocystis sp.
Pediastrum sp.
Scenedesmus sp.
Schroederia sp.
Selenastrum sp.
Spermatozoopsis sp.
Staurastrum sp.
Tetraedron sp.
Tetrastrum sp.
Undetermined chlorophyceae
Chrysophyceae
Mallomonas sp.
Cryptophyceae
Chroomonas sp.
Cryptomonas sp.
Cyanophyceae
Anabaena sp.
Anabaenopsis sp.
Aphanocapsa sp.
Chroococcus sp.
Cylindrospermopsis sp.
Dactylococcopsis sp.

Control Site

31
23
123
15

15
123

316
69

23

62
38

Test Site 1

14
28
214

186

102

102

Test Site 2

209
28

19
16

35



Gloeocapsa sp.
Gloeothece sp.
Lyngbya contorta
Lyngbya sp.
Merismopedia sp.
Microcystis sp.
Oscillatoria sp.
Dinophyceae
Peridinium sp.
Euglenophyceae
Euglena sp.



Benthic macroinvertebrate taxa list for the City of Orange Park WWTP, collected via Ponar grab

samples in the St. John’s River, on 09 December, 1998. Densities, in number/m?2, represent the
mean of three replicates.

Control Site Test Site 1 Test Site 2
Amphipoda
Corophium sp. 14 - 14
Gammarus sp. 28 - 42
Undetermined Oedicerctidae - 14 28
Decapoda
Rhuthropanopeus harrisii - - 14
Undetermined Xanthidae 14 28 -
Diptera
Chironomus sp. - 28 -
Coelotanypus sp. 14 208 28
Coelotanypus tricolor - 56 -
Cricotopus bicinctis - 28 -
Cryptochironomus sp. . 42 -
Dicrotendipes modestus - 69 -
Dicrotendipes neomodestus - 28 -
Djalmabatista pulcher - - 28
Larsia sp. - - 14
Paralawterborniella nigrohalterale - 56 -
Polypedilum convictum grp. - 14 -
Polypedilum halterale grp. 14 69 42
Rheotanytarsus exiguus grp. - 111 -
Rheotanytarsus sp. - - 14
Thienemanniella sp. - 14 -
Undetermined Chironomidae - 14 -
Gastropoda
Ferrissia sp. - 14 -
Littoridinops sp. 28 14 28
Undetermined Gastropoda - 14 -
Pelecypoda
Mytilopsis sp. - - 28
Rangia sp. 56 69 ' 69
Isopoda
Cyathura sp. 69 - -
Cyathura polita 14 - 14
Oligochaeta
Aulodrilus pigueti - 56 14
Dero pectinata - 14 -
Limnodrilus hoffmeisteri 111 722 97
Undetermined Tubificidae 125 - 181
Polychaeta
Laeonereis culveri 56 - -

Undetermined Spionidae 194 - -
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