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Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: Holiday HarborWWTP
County: Duval
NPDES Number: FL0023531

State Permit Expiration Date:

Toxics éampling Inspection (XSI)
Date Sampled: 14 January 1992

Results: Organic constituents in the effluent included low amounts of
aliphatic hydrocarbons. The only metal detected in the effluent above quantitation
limits was tron (34 pg/L). This value is within Class III standards.

Compliance ‘Biomonitoring Inspection (CBI)
Date Sampled: 14 January 1992

Results: The full strength effluent sample was acutely toxic to the
water flea, Ceriodaphnic dubia, and to the fish, Notropis leedsi. This is a violation
of 17-302.510(3)(p) FAC, 17-302.500(1)(d) FAC, and 17-4.244(3)(a) FAC.

Impact Bloassessment Tnspection (IBI)
Date Sampled: 14 January 1992

Results: Measurements of macroinvertebrate community health
indicated that biota at Test Site 1 were degraded, as indicated by large reductions in
taxa richness and Shannon-Weaver diversity, compared to the control. The
reduction in diversity is a violation of 17-302.560(9) FAC. Biological recovery was
seen at Test Site 2. Of the phytoplankton community parameters examined, only
chlorophyll a levels indicated a disturbance associated with the discharge. The
chlorophyll @ measured at Test Site 2 was higher than approximately 70% of other
estuaries, suggesting moderate eutrophication.

Water Quality inspection (WQI)
Date Sampled: 14 January 1992

Results: Fecal and total coliform standards were violated both in the
effluent sample and at Test Site 1. These are violations of 17-302.560(6) FAC. The
discharge was responsible for the severe nutrient enrichment observed in the
receiving waters. The concentrations of ammonia, TKN, nitrate-nitrite, and
phosphorus species at Test Site 1 were virtually the same as those found in the
effluent. These levels were much higher than those found in 95% of all other
Florida estuaries. The TKN of the effluent exceeded the facility’s permit limit. The
unionized ammonia in the effluent, which was an order of magnitude higher than
the Class III freshwater standard, probably contributed to the toxicity observed in
bioassays, and to the biological degradation at the near-field test site.. The AGP
measured at Test Site 1 was double the 5 mg dry wt/L, “problem threshold”, above
which the negative consequences associated with nutrient enrichment (D.O.
depletion, algal blooms, fish kills) are probable.

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



Introduction

The Holiday Harbor Wastewa-
ter Treatment Plant is a 1.25 MGD
domestic wastewater treatment fa-
cility located in Duval County (see
maps in Appendix). The treatment
system consists of two 0.5 MGD
complete mix activated sludge
units, one 0.25 MGD contact stabi-
lization unit, a denitrification la-
goon, an oxidation lagoon, tertiary
filters, and chlorination. The final
effluent is discharged through a
ditch to a tributary of Hogpen
Creek, and then to the Intracoast-
al Waterway, all Class III waters
(see map in Appendix). The facili-
ty does not have a mixing zone.

State permit limits are as fol-
lows: flow (maximum of 1.25
MGD), BOD (maximum of 10 mg/
L, annual average of 5§ mg/L), TSS
{maximum of 60 mg/L, annual av-
erage of 20 mg/L), TKN (maximum
of 10.4 mg/L, annual average of 5.24
mg/L}, pH (6 to 8.5), fecal coliform
{maximum of 800 organisms/100
mL, average of 200 organisms/100
mL), and chlorine residual {mini-
mum of 0.5 mg/L for disinfection,
maximum of 0.01 mg/L at dis-
charge). NPDES permit limits are
similar (see Facility Summary in
Appendix).

During the past two years, nu-
mercus problems with the plant
have been documented, including
chronie violations of the BOD and
TKN limits, and violations of both
chlorine residual and fecal coliform
limits. Enforcement action by the
Northeast District Office is under-
way. The facility was recently ac-
quired by the City of Jacksonville,
which is currently attempting to
correct deficiencies,

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biclogical community
health was made between a reference
site (located in Sombrero Creek, a
tributary of the Tolomato River) and
two test sites (one located down-
stream of the discharge in a tribu-
tary of Hogpen Creek, and the other
located farther downstream of the
plant in Hogpen Creek) (see mapsin
Appendix). A habitat assessment

was performed In situ to establish
comparability between sites. Supple-
mental physical/chemical data were
also collected on the effluent and
study sites. Acute toxicity bicassays,
using Ceriodaphnia dubia and Not-
ropis leedsi as the test organisms,
were performed on an effluent sam-
ple (EPA 1988). The effluent was
analyzed for metals and for organic
constituents (base neutral and acid
extractables, and pesticide extract-
ables). Additionally, nutrient analy-
ses were performed on effluent, ref-
erence, and test sites. Methods used
for all chemical analyses are on file
at the Tallahassee DER Chemistry
Laboratory.

Mugjor characteristics of communily structure of control and test sites.

Refer- Test Site Test Site
ence Site 1

Shannon-Weaver Diversity . 25

% Polychaeta 774 344

% Tanaidacea 0 0 534
% Diptera 0 34.1 0

% Malacostraca 3.2 18.2 9.3
% Hirudinea 0 . 114 0
% Qligochaeta 0 29.5 0

% Others 19.4 2.3 29

% Predators 6.3 18.2 354

% Collector-Gatherers 76.1 64.8 63.6
% Collector-Filterers 16.0 0 0
% Shredders 0 17.1 0

% Scrapers

1.6 0 1.0

% Contribution of Dominant Taxon 19.0 13.5
Chlorophyll a (ug/L) 35 29 9.0
Diatom/Blue-green Abund, Ratio 1.0 098
% Blue-green 0 1.4

% Pyrrophyta 1.7 54

% Diatoms 86.2 74.3

% Green 12.1 6.8

% Others 0 122

Yo 3.5 10.3 18
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Benthie macroinvertebrate com-
munities were evaluated at the ref-
erence site and both test sites. Col-
lection methods consisted of 3 Ponar
grabs per site (Ross 1990). Phy-
toplankton was sampled at the ref-
erence site and at Test Site 2 via sub-
surface grabs (Ross 1990), Chloro-
phyll ¢ was also determined for phy-
toplankton communities (Ross 1990).
Bacterial populations were analyzed
for total and fecal coliforms follow-
ing the methods of APHA (1989).
Algal Growth Potential tests, using
Selenastrum capricornutum for
freshwater samples and Dunalielle

tertiolecta for the saline samples, fol-
lowed Miller et al. (1978) and EPA
(1974), respectively.

Explanation of Measure-
ments of Community Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed.
Many of these, such as the number
of taxa, Shannon-Weaver Diversity

Index, and chlorophyll ¢ are well
known. Others are briefly ex-
plained here. Excessive numerical
dominance of a single type of organ-
ism (a high % contribution of dom-
inant taxon) 1s usually associated
with disturbance. A decreased di-
atom to blue-green algae ratio (cal-
culated by dividing the number of
individuals in the Bacillariophyta
by the number of individuals in the
Bacillariophyta + Cyanophyta) is
often indicative of nutrient en-
riched conditions, The determina-
tion of the Quantitative Stability
Index (for taxenomic % composi-
tion) is a two step process. First,
the relative proportions 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
(% compaosition) of 100% means that
the two sites being compared are
identical. This same type of proce-
dure is used for caleulating the QSI
(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,
and the diatom to blue-green algae
ratio are measured as the reference
site minus test site divided by the
reference site. The percent differ-
ences between sites involving the
percent contribution of dominant
taxon, chlorophyll ¢, and algal
growth potential are measured as
the test site minus reference site
divided by the reference site.

The following personnel were
involved in this investigation: Scott
Bulgrin (DER Northeast District),
and Lyn Burton, Marshall Fair-
cloth, Russel Frydenborg, Kathleen
Lurding, Kim Pearce, and Sandy
McClure (Tallahassee Biology Lab-
oratory),



Results and Discussion

The study area is a Cladium and
Juncus dominated, tidal estuary (Ap-
pendix). Both the Hogpen Creek
test sites (with 63 and 69 points) and
the Sombrero Creek reference site
(with 76 points) were similar regard-
ing habitat quality. It should be not-
ed that low salinity conditions pre-
vailed at Test Site 1 (conductivity was
1100 pmhos/cm), while both the ref-
erence site (34,900 umhos/cm) and
Test, Site 2 (23,000 pmhos/em) were
more saline, The input of the fresh-
water effluent was probably respon-
sible for the low salinity at Test Site
1. Other parameters were fairly con-
sistent between sites, except that dis-
solved oxygen at Test Site 1 (6.0 mg/
L), was 3 to 4 mg/L lower than the
other sampling stations.

The full strength effluent sam-
ple was acutely toxic to the water flea,
Ceriodaphnia dubia, and to the fish,
Notropis leedsi, killing all the water
fleas and 60% of the fish within 48
hours, This is a violation of 17-
302.510(3)p) FAC, 17-302.50001)d)
FAC, and 17-4.244(3)(a) FAC.

Organic constituents in the efflu-
ent included aliphatic hydrocarbons
at 46 ug/L. The only metal detected
in the effluent above quantitation
limits was iron (34 pg/L}. Thig value
is within Class III standards.

Coneentrations of ammonia (18
mg/L), TKN (22 mg/L), nitrate-nitrite
(0.65 mg/L), and phosphorus (ortho
= 4.4 mg/L, total = 4.8 mg/L) mea-
sured in the effluent were particular-
ly elevated. This TKN level exceed-
ed the facility’s permit limit. An
unionized ammonia concentration of
0.21 mg/L was caleulated for the ef-
fluent. This unionized ammeonia,
which is an order of magnitude high-
er than the Class III freshwater stan-

dard, probably contributed to the ob-
served toxicity.

The concentrations of ammonia,
TKN, nitrate-nitrite, and phosphorus
species at Test Site 1 were virtually
the same as those found in the efflu-
ent. These levels were much higher
than those found in 95% of all other
Florida estuaries (see Appendix).

. STORET data from 700 estuary sta-

tions, for the period of 1980 to 1989,
have been compiled into a percentile
distribution (Joe Hand, personal
communication). Data from this
present investigation were evaluat-
ed against this table (in Appendix).
Nutrients at Test Site 2 were much
reduced from the concentrations
found at Test Site 1, yet nitrate-ni-
trite was still above the 95th percen-
tile, and ammonia was above the
70th percentile, In contrast, nutri-
ents detected at the reference site
were low or typical of estuary sys-
tems,

Results of algal growth potential
tests indicate that waters at Test Site
1 may be subject to eutrophication
effects. The AGP measured at Test
Site 1 (10.3 mg dry wt/L) was double
the § mg dry wt/L, “problem thresh-
old”, ahove which the negative con-
sequences associated with nutrient
enrichment (D.Q. depletion, algal
blooms, figh kills) are probable (Ra-
schke and Schultz 1987).

Feecal coliform standards were
violated both in the effluent sample
(1,100 organisms/100 mL) and at
Test Site 1 (13,100 organisms/100
mL). Similarly, standards for total
coliform bacteria were violated in the
effluent (160,000 organisms/100 mL)
and at Test Site 1(30,000 organisms/
100 mL). These are violations of 17-
3062.560(6) FAC.

Measurements of macroinverte-
brate community health suggested
that biota at Test Site 1 were degrad-
ed. The figure on p. 2 indicates the
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degree of difference between the ref-
erence and test sites. Larger dif-
ferences (thatis, higher percentag-
es) correspond with greater degrees
of degradation. The figure on p. 3
summarizes similarities between
the sites. Smaller similarities (low-
er percentages) generally corre-
spond with greater degradation.

Taxa richness and Shannon-
Weaver diversity were greatly re-
duced at Test Site 1, compared to
the control. This station was dom-
inated by organisms tolerant of or-
ganic enrichment, including oli-
gochaetes and Chironomus sp. The
reduction in diversity at this test
site is a violation of 17-302.560(9)
FAC. One confounding factor in-
volved in this analysis was the large
differences in salinity between the
sites. -However, corroborating data,
such as the toxicity of the effluent
and high ammonia at the test site,
suggest that the facility is largely
responsible for the poor conditions
of the receiving waters. Biological
improvement was seen at Test Site
2, shown by an increase in taxa
richness and the presence of epi-
benthic crustaceans (considered
more pollution sensitive). The rel-
atively low diversity (2.5) at Test
Site 2 was influenced by large num-
bers of Leptochelia rapax, an organ-
ism which is not generally associ-
ated with polluted conditions (Gra-
ham Lewis, Northwest Florida
Water Management District, per-
sonal communication).

Phytoplankton were evaluated at
Test Site 2 and the reference station,
Of the phytoplankton community
parameters examined, only chloro-

phyll ¢ levels indicated a disturbance
associated with the discharge. The
chlorophyll @ measured at Test Site
2 was higher than approximately
70% of other estuaries, suggesting
moderate eutrophication.

Conclusions

The full strength effluent sam-
ple was acutely toxic to the water
flea, Ceriodaphnia dubia, and to
the fish, Notropis leedsi, killing all
the water fleas and 60% of the fish
within 48 hours, This is a viclation
of 17-302.510(3)(p) FAC, 17-
302.500(1)(d) FAC, and 17-
4.244(3)(a) FAC,

Organic constituents in the ef-
fluent included low amounts of ali-
phatic hydrocarbons. The only
metal detected in the effluent above
quantitation limits was iron (34 pg/
L). This value is within Class III
standards.

The discharge was responsible
for the severe nutrient enrichment
ohserved in the receiving waters.
The concentrations of ammonia,
TKN, nitrate-nitrite, and phospho-
rus species at Test Site 1 were vir-
tually the same as those found in
the effluent. These levels were
much higher than those found in
95% of all other Florida estuaries,

"The TKN of the effluent exceeded

the facility’s permit limit. The
unionized ammonia in the effluent,
which was an order of magnitude
higher than the Class III freshwa-
ter standard, probably contributed
to the toxicity observed in bicas-
says, and to the biological degrada-
tion at the near-field test site.

The AGP measured at Test Site
1 was double the § mg dry wt/L,
“problem threshold”, above which
the negative consequences associ-
ated with nutrient enrichment
(D.0. depletion, algal blooms, fish
kills) are probable.

Fecal and total coliform stan-
dards were violated both in the ef-
fluent sample and at Test Site 1.
Thege are violations of 17-
302.560(6) FAC,

Measurements of macroinver-
tebrate community health suggest-
ed that biota at Test Site 1 were de-
graded, as indicated by large reduc-
tions in taxa richness and Shannon-
Weaver diversity, compared to the
control. The reduction in diversity-
is a violation of 17-302.560(9) FAC.
Biological recovery was seen at Test
Site 2, shown by an increase in taxa
richness and the presence of epi-
benthic crustaceans (considered
more pollution sensitive),

Of the phytoplankton commu-
nity parameters examined, only
chlorophyll a levels indicated a dis-
turbance associated with the dis-
charge. The chlorophyll ¢ mea-
sured at Test Site 2 was higher than
approximately 70% of other estuar-
ies, suggesting moderate eutrophi-
cation. '
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Chemistry summary table for
Holiday Harbor WWTP .

Test Site 1

Test Site

Aliphatics
\D‘\

Aluminum
Arsenic 200
Cadmium 007U
Copper 5U
Chromium 10U
Iron 34
Lead 15U
Mercury 01U
Nickel 5U
Silver 0.07U
Zinc 10T

Ortho-phosphorus 0.09
Total phosphorus 0.07 0.11
Ammonia 0.05 0.10
Nitrate+Nitrite 0.65 0.04 0.71 0.86
TKN 22 0.9 23 0.79
Habitat Assessment 76 63 69
D.O. (mg/L} 9.2 6.0 10.2
pH (SU’s) 7.7 7.3 7.7
Conductivity (umhos/cm) 34,900 1100 23,000
Temperature (°C) 12.0 20.0 14.0
TSS (mg/L) 2 16 4 15
BOD (mg/L) 5 1.2 57 0.3
Turbidity (NTU) 1.1 4.0 13 34
Bioassay Fish-Unchlorinated Toxic
Bioassay Invertebrate-Unchlorinated Toxic
Fecal coliform {org/100 ml) 1,100 130 13,000 80
Total coliform (org/100 ml) 160,000 L 230 30,000 130
AGP (mg dry wt/L) 5.7 3.5 10.3 3.8

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

E - Scientific notation
] - Estimated value

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

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

N - Not analyzed for this compound

T - Value reported is less than the practical quantitation limit

U - Material analyzed for but not detected; value reported is the minimum detection limit
Q - Evidence that analyte is present in sample is equivocal

NA - Not applicable
NR - Not requested
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY
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STATE OF FLORIDA

Page 2 of ~___ DEPARTMENT OF ENVIRONMENTAL REGULATION
TR RN (ETL TR VAV & FACILITY SUMMARY
(Facduy)
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Page I-2
Permit No. FL0023531

PART I (CONTINUATION)
EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

The pH of the effluent shall not be less than 6.0 standard units
nor greater than 8.5 standard units.

There shall be no discharge of floating solids or visible foam in
other than trace amounts.

The effluent shall not cause a visible sheen on the receiving
water.

Any bypass of the treatment facility which is not included in the
effluent monitoried above, is to be monitored for flow and
reported on a Discharge Monitoring Report (DMR) Form (3320-1).

INTERIM TOTAL RESIDUAL CHLORINE (TRC) LIMIT: The daily maximum
concentration of TRC in the final effluent shall be reported
heginning the effective date of this permit through the
operational level of the final TRC limit.

FINAL TRC LIMIT: The daily maximum concentration of total
residual chlorine (TRC) in the final effluent shall not exceed
0.01 mg/l and shall be achieved no later than two years from the
effective date of this permit. This limit is included to prevent
toxic effects from chlorine in the receiving waters. This
compliance schedule allows the permittee time to apply for a
mixing zone for TRC from Floride Department of Environmental
Regulation (FDER), if the permitttee determines such to be a
benefit. If a mixing zone for TRC is granted by FDER and
concurred in by EPA, the permittee may apply for a modification
of the above TRC limit from EPA.

Testing for this parameter shall be conducted according to either
the amperometric titration method or the DPD colorimetric method
as specified in Sections 408(C) or (E), Stpndard Methods for the
Examination of Water and Wasterwater, 16% edition. If
chlorine is not detected using one cof these methods, the
permittee shall report on the discharge monitoring report form,
the analytical results for chlorine as being measured at less
than the detection level for the test method selected; the test
method shall also be reported. The permittte shall then be
considered to be in compliance with the above daily maximum
concentration limit fer TRC.




Page I-3
Permit No. FLQ023531

The effluent shall not be chronically toxic to, or produce
adverse physiological or behavioral responses in, aguatic
animals. An effluent no observalbe effect level (NOEL) of less
than 100% will constitute & violation of Florida Administrative
Code (FAC) Section 17-3.061(3)(p) and the terms of this permit.
The testing for this requirement must conform with Part IV of

this permit.



Permittee: I.D. Number: 3116P004B8&
Permit/Certification Number: DO16-137673

H. R. James, President
Holiday Harbor Date of Issue: October 21, 1987
Expiration Date: September 15, 1992
.07
/z__"H'.."

SPECIFIC CONDITIONS:
15. The monitoring reguirements and effluent limitatiens for this plant are

as follows:

SAMPLF

PARAMFETER EFFLUENT LIMIT MTNIMUM FREQUENCY SAMPLE TYPE LOCATION

Flow 1.250 MGD Continuous Recording Influent
meter

BODg (a} mg/l weekly 16-hr.‘ Influent/
compesite Effluent

TSS (a) mg/l weekly lé-hr. Influent/
composite Effluent
composite

pH units 6.0 tc 8.5 daily continuous(d) Effluent

Chlorine Min. 0.% mg/l daily continuous Effluent

Residual Max. (c}

Fecal Avg. 200/100 ml weekly grab(b) Effluent

Coliform Max. B800/100 ml

(a) Limits {mg/l}
annual menthly weekly one time grab max

BODg 5 6.3 7.5 10

TSS 20 ~ 30 45 60

TEN 5.24 6.8 7.9 10.4

(b) Grab samples will be collected during periods of minimal treatment

plant pellutant removal efficiencies, or maximum organic loading in the effluent.

{c) For the pericd from the date of issue until twe yvears from the date
of issue, the maxima for chlorine residual are: Anneal - 1.0 mg/l; monthly
1.3 mg/l; weekly - 1.5 mg/l: one time grab sample - 2.0 mg/l. Beginning two
years from the date of issue of this permit, the permittee shall either:

{1} Complete and have in operation dechlorination facilities which reduce
the total resjdvwal chlorine (TRC) conient of the effluent to below 0.01 mg/1,
or

{2) Apply for a mixing zone for TRC in the receiving stream pursuant
tc the Department's applicable mixing zone regulations. The Department's
mixing zone regulations are contained in Florida Administrative Code Rule Section
17-4.244.

(d) Hourly measurements during period of reguired operator attendence may
be substituted for recording devices, if such devices are not available.

Page 7 of 8

DER Form 17-1.201{5) Effective November 30, 1982
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Interoffice Memorandum

e |
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s, B State of Florida o o

December 19, 1991
TO: Ernest Frey, P.E.

THROUGH: Jerry Owen, P.E.
Charles Houriet, P.E,.

FROM: Deryle Calhounﬁwx

RE: Holiday Harbor WWTP - City of Jacksonville
Proposed Enforcement Action

Attached is the Warning Letter outlining the on-going effluent
violations at the referenced facility. Also, I have attached memos
concerning phase-out and the previous meeting we had with City
representatives for Ernie's review.

The City cbtained this WWTP and the Arbor Pointe facili:ty about November
1990. Soon after, the Arbor Pointe facility was abandoned and its flow
diverted to Holiday Harbor. Effluent violations at Holiday Harbor have
been consistent since January 1991.

Qutlined below are state permit limitations and effluent violations
during the past twelve months for which data is on file (November 1990 -
Cctober 1991). Each percent figure (%) represents one vioclation of a
particular limit and these have been used to calculate a rather large
penalty as cutlined in the Civil Penalty Authorization memec to Secretary
Browner.

Permit Limitations - Weekly sample requirement.

Parameter Annual Monthly Weekly Maximum
BOD, 5 6.3 7.5 10
T8S 20 30 45 60
TKN 5.24 6.8 7.9 10.4
uoD - - - 324.2

Current annual averages for BOD, and TKN, November 1360 - QOctober 1991,
are 8.8 ppm and 9.1 ppm, respec%ively.

November 1990 - MOR from the former private utility. No violations

December 1990 - No data during the first 2 weeks. I assume the private
utility didn’t provide the data to the City or the City operator didn't
want to sign for the data on his MOR. No viclations




Holiday Harbor Memo
December 19, 1991
Page 2

January 1991 -
BOD, max - 130%, 20%
BRoD, menthly - 59%
uoD - 43%, 1l1%

February 1991 -

A PormrTTeE) UMT

BOD, max - 40%, 10%, 20%
BOD, monthly - 75%
UoD - 21%, 49%, 56%
TKN monthly - 10%
March 1991 -
BOD, moenthly - 27%
TKN max - 26%
TKN monthly - 35%
UOD - 38%, 45%, 80%
Rpril 199] -
BOD, max - 20%
BOD5 monthly - 59%
TKN max ~ 16%, 40%, 52%, 79%
TKN monthly -~ 125%
UoD - 67%, 158%, 138%, 184%
May 1991 -
BOD5 max - 80%, 50%, 80%
BOD5 weekly - 120%
BOD, monthly - 122%
TKN max - 61%, 45%, 31%, 31%, 27%
TKN weekly - 101%, 70%
TEN monthly - 112%
UOD - 185%, 147%, 155%, 142%
June 1991 -
BOD, max - 20%
BOD. monthly - 43%
TRN max - 7%
TKN monthly - 48%
Uob - 69%, 37%, 82%
July 1991 -~
BOD5 max - 20%
8005 monthly - 27%
TEN max - 30%, 36%, 17%, 14%, 12%
TKN monthly - 87%
UoDh - 87%, 119%, 109%, 50%, 48%



Holiday Harbor Memo
December 19, 1991
Page 3

August 1991 -
BOD, max - 10%
BOD, monthly - 11%
TKN max -~ 24%, 41%, 38%, 38%
TKN monthly - 107%
U0oD - 92%, 70%, 85%, 94%

September 1991 -
TKN max -~ 32%
TKN monthly - 46%
UoD - 103%, 78%, 34%, 10%

QOctober 1991 -
BOD5 max - 30%
BOD. monthly - 68%

UoD’ - 12%, 7%, 45%, 3%, 69%




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATICN FIELD DATA SHEET wersion 3

SUBMITTING AGENGY GODE:___ = 7 L% |STORET STATION NUMBER: | DATE (MDIY): | TIME RECEIVING BODY OF WATER; ]
SUBMITTING AGENCY NAME: -~ . A
. . - . B i TR
REMARKS: = . . . LOCATION: - o ' . FIELD ID/INAME: 3
_ | | , Tl Holi day Hae bar|
\ A Loy IR

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (specify relative percent in each category):
Forest Field/Pasture Agricultural Residential Commercial

|1

Local Watershed Erosion {check box): None Moderate
Some potential sources |

Industrial Other {Specity)

Heavy

Local Watershed NPS Pollution (check box): No evidence [

Point-Source Poilution (list location and describe): 5 .

Estimated System Width (range, m):{ Estimated System Depth (range, m); 5’95

tmpounded
Channglized

Heavily Shaded:;

High Water Mark (m above bed). : { | Velocity (range, nvs):
Canopy Cover % :  Open : Lightly Shaded (11-45%}): Moderately Shaded (46-80%;):

SEDIMENT/SUBSTRATE

Sediment Odors: Normal: [7] Sewage:
Sediment Oils: Absent: [#]
Sediment Deposits: ~ Sludge:{]  Paper Fiber e =
Substrate Types % coverage # times sampled| method | Substrate Types  [% coverage j# times sampled  methed
Woody Debris (Snags) G Rock or Shell Rubble

Leaf Packs Sand
Aquatic Vegetation Mud/Muck
Submerged Rocts Other: .+,
Undercut Banks AT QOther:
WATER QUALITY
Cond. {umho/cm): Secchi (m):
Top
Mid-depth
Bottom

. Surticial Agquifer Fed  Alluvial
System Type : Stream:[]]( Deep Aquiter Fed _Blackwatar

Water Odors {check box}: Normat: Sewage:

} Lake:

Water Surface Qils {check box): Slick: Sheen:
Clarity (check box): Clear: Slightly lurbid:
Color {check box): Tannic: Green (algae):[7]
dions: - -+ Abundance:  Absent Common  Abundan
WeatherCondftlons 2,00 Periphyton o u a t
| Fish
SV S P S S Aquatic Macrophytes -
Iron/sulfur Bacteria 7

ANALYSIS DATE: ANALYST: SIGNATURE:
| . S U S B




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE____ - ([ . STORET STATION NUMBER: | DATE (WD): RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: o i = .
REMARKS: . LOCATION; - - _ FIELD IMNAME: | |
_ AR vio\i doy Hacker
) ot LI N '
Habitat Parameter .
Excellent Good Fair Poor
Littoral No_ne—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
Al . shoreline. shoreline, but with maostly of riprap and | almest entirely of
terations 9-10 points oceasional riprap. vertical seawalis. verticeal seawalls.
6-8 points 3-5 points 0-2 points
At least four Two or three One community No communities

Community Types

communities observed
from the following

communities ehserved
from those listed.

observed from those
listed.

cbserved from those
listed.

list: mangrove - i 13-25 poin 0-12 points
Observed swamp, mg::sh, oyster 2.6\37 pl()lnts points P
bar, grass bed, reef, ‘j A
saltern, natural Vihota
beach, or tidal creek. | - . ¢
38-50 points '
Tidal Fluctuation |>0.75m. 0.5 - 0.75 m. 0.25 - 0.5 m. <0.95 m.
4-5 points 3 points 2 points 0-1 point

Freshwater Only natural runoff.. | Mostly natural runoff,| Considerable Extensive manmade
Discharges/ 9-10 points but with a few, small |stormwater discharge | discharges, especially
. stormwater sources. |[from local roads, from canals draining
Alterations 6-8 points parking lots, etc. large tracts of land.
3-5 points 0-2 points
Light to moderate Heavy wave action
wave action present sometimeés present
Flow and except under the even during average
harshest weather e —— era——— weather conditions, or

Wave Action

conditions. Flow
unrestricted by
manmade structures.
9-10 points

flow restricted by
manmade structures
so that velocities are
very high.

0-2 points

Sediment Type

Combination of gand,
gravel, and shell,
12-15 points

Primarily sand, with
small areas of mud.

8-11 points

Mixture of sand and
mud, or well-acrated
mud only.

4-7 points

Anaerobic mud.
0-3 points

TOTAL

SCORE

COMMENTS: T \

\. .o [

PR (__ POV \ .

AMNALYSIS DATE:

ANALYST:

SIGNATURE:




UEPARITIMENT UF cMVIHONMEN AL REQULA U
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (version a1

SUBMITTING AGENCY CODE; P LY STORET STATION NUMBER: DATE (M/IVY): TIME RECEIVING BODY OF WATEH:
SUBMITTING AGENCY NAME: . . .

REMARKS: | o LOCATION: .. . _ _ FIELD IEVNAME:

. .
Lo . v

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (specify refative percent in each category).
Forest Fleld!Pasture Agricultural Residential Commercial Industrial Other {Specily}

| || ] BEN

nole o Moderate Heavy
Obvious sources

Loca! Watershed Erosion (check box): Nene

Some potential sources [

{ocal Watershed NPS Pollution (check box): No evidence

Point-Source Pollution {list location and describe): Lo

0

AR o T e Coe .

yes
Impounded
Velocity {range, nvs): Channelized ~ []

Mederately Shaded (46-80%) - Heavily Shaded: ||

Estimated System Width {range, m):|: Estimated System Depth {range, m)|

High Water Mark {m above bed} :
| Cancpy Cover % : Open : Lightly Shaded (11-45%).[L

SEDIMENT/SUBSTRATE
Sediment Odors: Normal: Sewage: [i#] Petroleum: |53 Chemical: Anaerobic:[:] Other:
Sediment Qils: Absent: X Slight: Moderate: [] Profuse: f: ]

Sediment Deposits:  Sludge: [ ] Mud:4  Sand:[4  Shel: Other:
Substrate Types  |% coveragey times sampled| method | Substrate Types  [% coverage [# times sampled, method
Woody Debris {(Snags) Rock or Shell Rubble |1 ;

Leaf Packs Sand
Agquatic Vegetation Mud/Muck

Submerged Reots
Undercut Banks
WATER QUALITY

)1 D.O. (ma/ly:| pH (SU):

Top
Mid-depth

Bottom i B
System Type : Stream:(%zzgligﬁﬁg;f%rege%la;ﬁ‘a’;glr) Lake:fT] Wetland:[T] Estuary:[] Other:[] ~

Water Odors (check box): Normat:[#] Sewage:[[]]  Petroleum:[] Chemical:{i"]  Other:

Water Surface Oils (check box): Slick Sheen:[: ] Globs:{i]
Clarity (check box): Clear: Slightly turbid:[] Turbid:
Color {check boxY: Tannic: Green {algae):§; Clear:
fions: - .. Abundance:  Absent Rare
Weajhgr Conc.h_nons. R Periphyton
[ EE T N _ Fish
oL T s Aquatic Macrophytes
oL Ironvsulfur Bacteria

ANALYSIS DATE: AHALYET: SIGNATURE:




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENGY CODE: i ol STORET STATION NUMBER:  |DATE (M/D/Y): RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME:__ U . L
REMARKS: LOCATION: . - ., N FIELD 1D/NAME:
N . : . N 'Ii"". o .
Habitat Parameter _
Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
Alt ti shoreline. shoreline, but with | mostly of riprap and | almost entirely of
erations 9-10 points occasional riprap. vertical seawalls. vertical seawalls.

6-8 points

3-5 points

0-2 points

At least four
communities chserved
from the following

Two or three
communities observed

One community
observed from those
listed.

No communities
abserved from those
listed.

. from those listed.
Community Types [ .oerove 26-37 points 13-25 points 0-12 points
Observed swamp, marsh, oyster| .
bar, grass bed, reef, VR
galtern, natural VL
beach, or tidal creek.
38-50 points
Tidal Fluctuation [>0.75m. 0.5-0.75 m. 0.25 - 0.5 m. <0.25 m.
4-5 points 3 points 2 points 0-1 point
Freshwater Only natural runoff.. | Mostly natural runoff,|{ Considerable Extensive manmade
Disch arges/ 9-10 points but with a few, small |stormwater discharge cliischarges, esmfci'ally
Alterations stormwater sources. |from local roads, from canals draining

6-8 points

parking lots, ete.
3-5 points

large tracts of land,
0-2 points

Flow and
Wave Action

Light to moderate
wave action present
except under the
harshest weather
conditions, Flow
unrestricted by
manmade structures.

9-10 poinits

Heavy wave action
sometimes present
even during average
weoeather conditions, or
flow restricted by
manmade structures
so that velocities are
very high.

0-2 points

Sediment Type

Combination of sand,
gravel, and shell.
12-15 points

Primarily sand, with
small areas of mud.

8-11 points

Mixture of sand and
mud, or well-aerated,
mud only.

4-7 points

Anaerobic mud.

0-3 points

TOTAL

SCORE

COMMENTS: | - . Vi Yoo AR R - .
1y s Voo . [T
ANALYSIS DATE: ANALYST; SIGNATURE:
Vg . AR L 4
A S \ Viave AN "




DEPARTMENT OF ENVIRONMENTAL REGULATION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET tversion 3
SUBMITTING AGENCY CODE: STORET STATION NUMBER: | DATE (M/DWY): | TME RECEIVING BODY OF WATER: {yac b o (it ]
G AG AME:_Fh %g E,___k _ . Ty R
ST n(%ﬁ&&&'p AT o1 ‘l? {51)\ \ LG Tc‘mé“f?‘._i;ﬁ shed wiedie Conead ]

REMARKS: T durd Crwtds, (Magsh LOCATION: HCCQU-\'\ C.(‘Qﬁ%"f\"\\)qt:»\ru FIELD IEYNAME:
O - Seuan, Tina Tsleech \j )

B sebakied Tanalogonand Quactsy . Ocw s rgoen ¥ A {Or_pisteagsen ke A)
RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (specily relative percant in each category): ' SHUT MARSH
Forest Field/Pasture

Agricultural Residential Commercial industrial Other (Specity)
| el | ]| Cac
Local Watershed Erosion (check box)': None X Moderate Heavy

1 Local Watershed NPS Pollution {check box): No evidence Some potential sources Obvious Sources

Point-Source Pollution {list location and dascrive): {4.\yd o 1 Wewor wwwsT? a5 L vy
S Casidenkiod Cunsth.

V.0oon Ao XMk

Estimated System Depth (range, my} 2, G845 AT ALY YES
: Impounded

High Water Mark (m above bed): [ Velocity (range, mvs): \eveotmiady Channelized

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

SEDIMENT/SUBSTRATE
Sediment Odors: ~ Normal: [3] Sewage:| ] Petroleum: :[:1] Anaerobic:[] Other:

Sediment Qils: Absent: Slight: ey Moderate: Profuse:[ ]
Sediment Deposits: ~ Sludge:fii]  Paper Fiber:[: Mud: Sand:[¥]  Shelt: Other: [ Oadveidur.
Substrate Types % coverage jf times sampledi method | Substrate Types % coverage i# times sampled] methcd
Woody Debris (Snags) ' Rock or Shell Rubble |- .1__ ; :
Leaf Packs Sand

Aquatic Vegetation Mud/Muck
Submerged Roots Other: CysTER B

Estimated System Width (range, m):[i@=

1% R
O ST
[§i¢ Nt

Undercut Banks D || Other: pAash Qeaks [HwieT]
WATER QUALITY
Temp. (°CY: | D.O. (mg,fl):I pH (SU): |Cond. {umho/em). Sy | sy i \ Secchi (m):
Top T T ER L R o
Mid-depth
Bottom e

System Type : Stream:(%égg'i‘cﬁﬁgf?;LgedBlagle;;g‘r) Lakel] wetland:[[] Estuary:[]  Other:[] i%ﬁ,“,?ﬁ

Water Odors (check box): Normal:[)]  Sewage: Petroleum:[:]] ~ Chemical: Other:[] )

Water Surface Ofls {check box); Slick: Sheen:[7] Globs: [i:-] None: [}
Clarity (check box): Clear: Slightly 1urbid: Turbid: Opaque:[&]
’ S\ iy
Color (check box): Tannic: |7 Green (algae):f Clear: [i7] Cther: Eg,?.':,,\;;\\.
itions: o~ . Abundance:  Absent Rare Common  Abundant

Wea:her Conditions: ¢ U(\O‘i,\\\g\\ Periphyton =
@ \ow Yide ook stackesl. | Fish ey [
‘\Omm‘\wy Ot MNockn wivnek. Aquatic Macrophytes . 9&&“‘;“ KlkSism M

) lron/sulfur Bacteria
ANALYSIS DATE: AMALYST: SIGHATURE:

ol {2714 SEETT BOLGAN Dol Qubapin

¢




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE: sS0 .‘% ll
SUBMITTING AGENCY NAME:_ TLR ©

Qecthost Oiakeick

STORET STATION NUMBER:

DATE {(M/D7Y):

o\ 27194

RECEIVING BODY OF WATER: ., Qe Coe aldeilotens o
Yo Lakcacoastol AN wr L

REMATKS: T ol Cowa, Magsh
afann . Seuen o Xstend
Senvadgona ooy,

LOCATION: po(ij Clual o ey
Downskeeopn ¥ X

FIELD IDWNAME:

(Oensteacon Sda ®A)

Habitat Parameter

communities observed
from the following

communities observed
from those listed.

Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting [ Shoreline consisting
Alt ti shareline, shoreline, but with mostly of riprap and | almost entirely of
eralions 9.10 points oceasional riprap. vertical seawalls. vertical seawalls.
6-8 points 3-5 points 0-2 points
At least four Twe or three One community No communitics

observed from those
listed.

observed from those
listed.

Communlty Types list: mangrove 26-37 points 13-25 points 0-12 points
Observed swamp, marsh, oyster| .
: oo : bar, grass bed, reef, Tidkal Coae
saltern, natural Mecan
beach, or t_lda] creek. . Coys fas
38-50 points e S
Tidal Fluctuation j>0.75m. 0.5~ 0.75 m. 0.25 - 0.5 m. <0.25 m.
- - 4-5 points 3 points 2 points 0-1 point

Flow and

Wave Action

wave action present
except under the
harshest weather
conditions. Flow
unrestricted by
manmade structures.

9-10 points

Freshwater Only natural runoff.. | Mostly natural runoft,} Considerable Extensive manmade
Disch arges/ 9-10 points but with a few, small |stormwater discharge | discharges, especially
H stormwater sources. {from local roads, from canals draining
Alterations 6-8 points parking lots, ete. large tracts of land.
3-5 points 0-2 points
Light to moderate Heavy wave action

sometimes present
aven during average
weather conditions, or
flow restricted by
manmade structures
so that velocities are
very high.

0-2 points

Sediment Type

Combination of gand,
gravel, and shell.

12-15 points

Primarily sand, with
small areas of mud.
8-11 points

Mixture of sand and
mud, or well-aerated
mud only.

4-7 points

Anaerobic mud.

0-3 points

TOTAL

SCORE

COMMENTS: o Tk, o Mione o S0 \103

Casiclackial dovadopranly Cassioy. MalsN Aogss Qw\):.)- \-lo\“\c‘mﬁ

bok OO O \g.j e andk Lo Yiowt ). Peek S\iQS' enggho
ooy wwTl Flows inte Tibukay .

MNglets
(‘xk%:?\

ANALY SIS DATE:

ol [ X114

ANALYST:

STV GOLGRIN

SIGNATURE:

<



Sample Source:

oM oivivyy Secuun — Acuie sloassay senchn sheet

40!@4&\1 Hckr\oor- wwT

Address/City:

County:

)}wa—‘{

Contact/District:

NPDES Permit #:

Test Number:

Outfa

l
SCs T B olarin / NE
FLOO Y

! o

il #:

Test Type: g | Definitive
| $tatic Renewal | Flow-through

Sample Collection:
Test Beglnning:

Date {/i4! 92- Time
Date_{/[S] T2 Time_7900

Test Ending: Data LL Time 1’057)
Test Organism:
Llfe Stage/Age: ZU{ 04' G "fﬂ 3

27584

Remarks:
Instrument Callbratlons;
_pH DO Temp Cond
on2@7 799 9.6884 >59023.) 1367623
24 hr q 86 d3SC  Q5022.5%  118%8.X% 3
an 707 902 PI0R3.0¢ 2.4 R .3 1344 62). gwc
Number Live pH Temp. {°C DO (mg/L).. Cond. {nmhos/cm} G‘gs/
Conec.. {Chamber# | 0 24 48 .0 _2;4_ 48 0- 24 48 0 24 a8 - 0 24 48
ETRR 1AM A EN Uit A 7e) 75 ZE > 5 AL BlE
Conktol 70 1S [ 55 (2% Ve ] 0.7 9.5 S 123003703,
(0Q90] 163 1S | 3 [ 374 1824820 30N v Y&
00%4 4% |5 [ 5 a [T4ls 7.8 BT oL li/238 7%
2
(‘#.‘
&
x
o
3
.;5;
£
&
3
g
>
r\.)
Measured/Loaded by: I/} Car f’."\-";‘ MmAVE IMEImADE {_‘JY)FW:’/}?‘ M MEA Y
Recerded by: /}"\f"z/g’ar(f\r*‘ A’Q"”’?}-’/q;\ f}ﬁ" 7/?’/92“ /')Z/ﬂ}.,/qbr-l ﬁ/’),../%.

Ipvestigators’ Signatures

A B .

~2

=

/ﬂﬁviewer

Water-quality Parameters

Sample | Method | Measured by

Field Tot. Resid. C ok HRGR 5‘@__

Lab Tot. Resid. Clz: 9, () Y d. g haln M-
Alkalinity: 137 “10 15 M;H [ar7
Hardness: |30 b L5 [TAMR Yy
Totai Ammonia; ¢ (" A6 T BA s
! Y
Ammenia Ammonia Salinit

Meter Slope: Blank: ‘_CL. Sampliz: ppt




DER Biology Section — Acute Bioassay Bench Sheet

Sample Source: }40 Z[Cﬂa’tf FL‘“’{OOF Sample Colléction: Date rL‘//ql— Time
Address/City: Tast Beginning: Date/ /1‘3/"/3—Time /Yoo
County: DLL’V‘CL/Q - e Test Ending: Date TR 2 Time | 05T
ContactDistrict: .oedl’ MWM\./ / /\)C Test Organism? _C ¢
NPDES Permit #: FLOQO U outfalt #:  LieStage/Age: <=2l s

TestNumber:__;of 2~ Tast T’yﬁ@g | Definitive D) S S q
.I@tic | Static Renewal | Flow-through a8 7

Remarks:
Instrument Caiibrations:
Do - Temp Cond

one 7@ 77@7 1.6893.5 IR BB 126963
2anr %0 (‘% Y c?ﬂ@?if 23RS [32le28te20

48 hr 70 79 8 B30 20BUA | 3py@ @
Number Live pH Temp. ("C DO {mg/L. Cond. (pmhoa/cm) }3‘2—{
Conc., Chember# | O 24 a8 0 24 48 _l) 24 48 0 24 48 0 24 48
Contra 5 1S | Clgl P/ 0 A7 S S 15| V5
O] S 1s | S 2 2.2 7
(‘md’ml 5 15 15 1£.2 ‘ 23
e s (s 151 e I 23
1050 s {5 1 ¢f1s Yo/l kasg. 2/ %9 /72
(L )(_j Dy s IS 1o LA ./
(A0 S 14 | § 71
! 0&) “ S 2 & €6 C}—-,l

e

A R rat

Water-quality Parameters

Measured/Loaded by: ﬂ*j A3 /Z}-/’Y)F Iy
Recorded by: mf’" N\VW-‘W ' %W

Investigators’ Signatures

0

Well Water | Cond. Water | Sample { Methed | Measured by

Fleld Tot. Resid. Clz: e pmmmme K [k (5.6

Lab Tot. Resid. Clz: /#) . . OO ki
awainy: 130 16 5 | UARL TP
Hardnass: i’,{) Q‘S-/ ,z;c:g"‘ !/kA(‘H %/

%// . Total Ammonia: __ ¢/ ) 201 | hodh

4R ower Ammonia Ammonia 0 Salinity
Mnptar Sinnes Blambi-

L PSR P



Typical Values for Selected Parameters in Florida Waters
Adapted from Joe Hand, FDER, personal communication, 1991
(data was collected between 1980 and 1989)

Percentile Distribution

| Parameter | 5% [ 10% [ 20% [ 30% | 40% [ 50% [} 60% | 70% | 80% | 90% | 95% |
STREAMS
(1617 stations)
Phytoplankton
Chlorophvll a 0.22 0.52 .94 1.60 3.02 4,63 0.72 9.87| 1468] 27.35| 48.70
Periphyton :
Chlorophvll ¢ 0.31 (0.43 0.77 1.04 2.16 2.94 6.45| 10511 17.00] 39.51] 60.85
H-D Diversity 0.84 2,12 2.48 2.74 2.88 3.09 3.25 3.40 3.52 3.76 3.90
Qualitative Taxa :
Richness 900 12.00{ 17.00]| 2000| 22.00| 2450} 26.00] 28.00| 31.00]| 37.00| 53.00
H-D Taxa
Richness 6.00 6.50 900 11.50] 13.00| 15.00f 17.00¢ 215001 26.00| 29.00f 32.00
TKN 0.30 0.39 .56 0.73 0.87 1.00 111 1.26 1.49 1.93 2.80
Ammonia 0.02 0.02 0.04 0.05 (.06 0.08 0.11 0.14 0.20 (.34 (.60
NO2-NO3 0.01 [1X03 8 .03 0.05 .07 0.10 0.14 .20 0.32 0.64 1.05

Total Phosphorus 002] 003 005] 006 010] 013 018] 025] 039] 074 1.51
Ortho Phosphorus 0.01 0.01 0.03 (.04 .05 0.08 .11 0.17 0.27 0.59 1.37

Turbidity 0.60 0.90 1.20 1.45 2.10 2.80 3.60 4,50 6.65f 10.45| 16.30
LAKES

(477 stations)

Phytoplankton

Chlorophyll a 0.80 1.71 2.88 428 10.06] 1340 2000| 30.10} 47.20| 6544 113.90

Predege Diversity 0.71 0.97 1.43 1.74 1.98 2121 221 2.59 2.85 3.15 3.17
Dredge Taxa

Richness 3.00] 5.00f 6500 7.001 900] 1000 11.00] 13.00]| 15.00] 17.00| 21.00
TKN 0.36] 049f 067] 083F 1.08] 126 140l 151] 168| 211| 346
NH3+NH4 0.01] 002} 002 003} 004] 006]| 008! 012] 0156] 021| 028
NO2-NO3 000 000] ©001| 001} 001] 002] 004 005] 010 0144 023

Total Phosphorus | 0.01] 0.021 002{ 0.03;} 005| 007| 009] 011} 014 0231 042
Ortho-Phosphorus |  0.00] 001} 001{ 002( 003] 004 005| 006] 0.08] 021] 032

Turbidity 1.00 1.25 1.55 2.05 2.75 4,50 6,45 9.60] 14.10| 26.00| 40.00
ESTUARIES '

(690 stations)

Phytoplankton.

Chlorophyll ¢ 2.14 3.28 4,49 5.13 6.00 6.93 7.94 960| 1240| 17.60]| 2220

Dredge Diversity 1.34 1.53 191 228] 256] 290 315{ 359] 4.01| 4531 4.98
Dredge Taxa '

Richness 4001 6.00| 9.00f{ 1100] 15.00| 1850| 25.00| 35.00| 41.00| 62.00]| 90.00
TKN 0261 034| 042] 050| 059] 069] 0761 082] 095] 130] 149
NH3+NH4 001} 002] 0037 004] 005| 006} 008] 009] 013]| 022] 028
NO2-NO3 0.00¢f 000] 0014 001] 00| o002 003] 005] 008] 017]| 023

Total Phosphorus 001} 002 o006( 007] 010] 011} 014| 017] 023] 043] 059
QOrtho-Phosphorus |  0.01} 0.02] 003 004 0.04] 005; 007] 009) 012]| 021] 04
Turbidity 350 4.00] 4501 5.05] 540| 560| 630] 680] 800 11404 11.75

Units:
Phytoplankton Chlorophyll a (ug/L), Periphyton Chlorophyll a (mg/m2), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates



Phytoplankton taxa list for Holiday Harbor Subdivision, Duval County,
collected 15 January 1992,

Reference Site Test Site
Diatoms
Achnanthes sp. - 75
Amphora sp. 25 25
Asterionella japonica 76 25
Chaetoceros sp. 25 75
Corethron sp. 25 -
Coscinodiscus sp. 25 -
Cyclotella sp. 152 125
Cymatosira sp. - 25
Delphinets sp. - 25
Diploneis sp. 76 25
Ditylum sp. 25 -
Gyrosigma sp. 25 25
Leptocylindrus sp. - 75
Navicula sp. 126 251
Nitzschia sp. - 75
Nitzschia sp. 1 278 -
Nitzschia sp. 2 152 201
Nitzschia sp. 3 25 -
Nitzschia sp. 4 - 25
Rhizosolenia sp. 25 -
Skeletonema sp. - 100
Thalassionema sp. 51 -
Thalassiosira sp. - 151
Unidentified pennate diatom 152 75
Chlorophyta
Unidentified chlorophyte flagellate 177 125
Cryptophyta '
Cryptomonas sp. - 100
Cyanophyta
Chroococcus sp. - 25
Euglenophyta
Euglena sp. - 125
Pyrrhophyta
Gymnodinium sp. - 75

Prorocentrum micans 25 25



Taxa list for Holiday Harbor WWTP, collected on 14 January, 1992, via the
Ponar dredge (3 replicates). The Test Sites were located in Hog Pen Creek
and the Reference Site was located in Sombrero Creek.

Test Site Test Site Reference
1 2 Site

Cumacea

Cyclaspis varians - 12 12
Diptera

Chironomus sp. 187 - -
Gastropoda

Betusa canaculata - - 12
Elysia sp. 1 Farrell — 12 —
llyanassa obsoleta - 12 -
Hirudinea

Mooreobdella tetragon 62 - -
Malacostraca

Acuminodeutopus nagleyi - 37 -
Cerapus sp. 1 Farrell - 12 -
Corophium lacustre - 150 25
Cyathura polita - 50 -
Gammarus tigrinus 12 - -
Grandidierella bonnieroides - 12 -
Hyalella azteca 75 - -
Monoculoides sp. 1 Farrell - 12 -
Sphaeroma tenebrans 12 - -
Nemertea

Amphipora sp. 1 Farrell - 37 —
Tubuliarus sp. 1 Farrell - 12 -
Odonata

Ischnura hastata 12 - -
Oligochaeta

Undetermined marine Oligochaeta 162 - -
Pelecypoda

Abra aequalis - - 25
Chione cancellata - - 25
Mercenaria mercenaria - - 12
Tellina agilis - - 37
Tellina texana - - 25
Polychaeta

Armandia agilis - - 12
Capitella capitata - 25 162
Glycera americana - - 12
Goniada littorea - - 25
Isolda puchella - 25 -
Laeonereis culvert 25 - -
Marphysa sp.1 Farrell - 12 -
Mediomastus ambisetla - 25 87



Neanthes succinea
Paraprionospio pinnata
Podarke obscura
Polydora commensalis
Polydora ligni
Polydora websteri
Scoloplos sp.1 Farrell
Streblospio benedicti
Tanaidacea
Leptochelia rapax

150
12
25

112

561

1584

100
25

12
162



Taxa list for Holiday Harbor WWTP, collected on 14 January, 1992, via the
Ponar dredge (3 replicates). The Test Sites were located in Hog Pen Creek
and the Reference Site was located in Sombrero Creek.

Test Site Test Site Reference
1 2 Site

Cumacea

Cyclaspis varians - 12 12
Diptera

Chironomus sp. 187 - -
Gastropoda

Retusa canaliculata - - 12
Elysia sp. 1 Farrell - 12 -
Hyanassa obsoleta - 12 -
Hirudinea

Mooreobdella tetragon 62 - -
Malacostraca

Acuminodeutopus nagleyi - 37 -
Cerapus sp. 1 Farrell e 12 -
Corophium lacustre - 150 25
Cyathura polita — 50 -
Gammarus tigrinus 12 — -
Grandidierella bonnieroides - 12 -
Hyalella azteca 75 - -
Monoculoides sp. 1 Farrell - 12 -
Sphaeroma tenebrans 12 - -
Nemertea

Amphiporus sp. 1 Farrell - 37 -
Tubuliarus sp. 1 Farrell - 12 -
Odonata

Ischnura hastata 12 — -
Oligochaeta

Undetermined marine oligochaete 162 - -
Pelecypoda

Abra aequalis - - 25
Chione cancellata - - 25
Mercenaria mercenaria - - 12
Tellina agilis - - 37
Tellina texana - — 25
Polychaeta

Armandia agilis - - 12
Capitella capitala - 25 162
Glycera emericana - - 12
Goniada littorea - - 25
Isolda pulchella — 25 —
Laeonereis culveri 26 - -
Marphysa sp.1 Farrell - 12 -
Mediomastus ambiseta - 25 87



Neanthes succinea
Paraprionospio pinnata
Podarke obscura
Polydora commensalis
Polydora ligni
Polydora websteri
Scoloplos sp.1 Farrell
Streblospio benedicti
Tanaidacea
Leptochelia rapax

150
12
25
75

112

561

1584

100
25

12
162
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