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Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: Holly Oaks WWTP
County: Duval
NPDES Number: FL.0023621
State Permit Expiration Date: 31 May 1993
Toxics éampling iﬁspection (XSD
Date Sampled: 28 July 1992
Results: Organic constituents in the effluent included low amounts of

aliphatic hydrocarbons. The metals detected in the effluent above quantitation
limits included aluminum (78 pg/L), iron (23 pg/L), and zinc (47 pg/L). These
values are within Class III standards.

60mpliance Biomonitoring Inspection (CBI)
Date Sampled: 28 July 1992
Results: The full strength effluent sample was acutely toxic to the
water flea, Ceriodaphnia dubia, killing 85% of the water fleas within 48 hours.
This is a violation of 17-302.510(3)p) FAC, 17-302.500(1)(d) FAC, and 17-4.244(3)(a)
FAC. This same sample of effluent was not toxic to the fish, Notropis leedsi, as
only 10% mortality was observed in that test.

Impact Bioassessment Inspection (1BI)
Date Sampled: 28 July 1992

Results: Measurements of macroinvertebrate community health
indicated that biota at the test site were degraded, as shown by reductions in taxa
richness, Florida Index, and diversity between the reference and test sites. The
dominant organism at the test site was Limnodrilus hoffmeisteri, an oligochaete
tolerant of organic enrichment. Several of the phytoplankton community
parameters examined were indicative of disturbance associated with the Holly
QOaks discharge. The chlorophyll ¢ measured at the test site (58.3 ug/l), was
higher than 95% of other Florida estuaries and streams, suggesting severe
eutrophication. This dramatic increase in algal biomass, coupled with the
observation that 38.0% of the phytoplankton population was made up of a single
organism (Melosira sp.), indicates that “imbalances in aquatic flora” are
occurring in the unnamed tributary to Cowhead Creek, a violation of 17-302.560(29)
FAC.

Water Quality Inspection (WQI)
Date Sampled: 28 July 1992

Results: Under the salinity regime during this sampling, dissolved
oxygen at test site (4.7 mg/L), was low enough to be a violation of the Class III
freshwater standard of 5.0 mg/L. Only ortho-phosphate was analyzed on the
samples. The results suggest that the Holly Oaks facility is responsible for the
deleterious ortho-phosphorus concentrations found in the receiving waters. Fecal
and total coliforms were within Class III standards in the effluent sample and at
the test and reference sites. AGP was above the problem threshold at both sites.

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 Holly Oaks Wastewater
Treatment Plant is a 1.0 MGD (de-
sign flow) domestic wastewater
treatment facility located in Duval
County (see maps in Appendix).
Treatment consists of aeration, di-
gestion, clarification, mixed ligueur
recycling, chlorination, and de-chlo-
rination. The final effluent is dis-
charged through two holding ponds
to a tributary of Cowhead Creek,
which flows to Mill Cove (a part of
the St. Johns River) (see maps in
Appendix). All receiving waters are
Class IT1. The facility does not have
a mixing zone.

State permit himits are as fol-
lows: flow (annual daily average of
1.0 MGD), BOD (maximum of 12
mg/L, annual average of 6 mg/L),
TSS (maximum of 60 mg/L, annual
average of 20 mg/L), TKN (maxi-
mum of 4,0 mg/L, annual average
of 2.0 mg/L), pH (6 to 8.5), fecal
coliform (maximum of 800 organ-
isms/100 mL, average of 200 organ-
isms/100 mL), and chlorine residu-
al (minimum of 0.5 mg/L for disin-
fection, maximum of 0.01 mg/L at
discharge). NPDES permit limits
are similar (see Facility Summary
in Appendix). The wasteload allo-
cation for the Holly Oaks WWTP is
147.8 Ibs/day Ultimate Oxygen De-
mand.

Duringthe past few years, some
problems with the plant have been
documented. These include exceed-
ing limits for BOD, TKN, pH, chlo-
rine residual, and fecal coliform
bacteria. According to the North-
east District Office, the facility staff
have been prompt in their attempts
to correct deficiencies.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biological community
health was made between a reference
site (located in Cowhead Creek) and
a test site (located downstream of the
discharge in a tributary of Cowhead
Creek) (see maps in Appendix). A
habitat assessment was performed in
situ to establish comparability be-

tween sites, Supplemental physical/
chemical data were also collected on
the effluent and study sites. Acute
toxicity bioassays, using Ceriodaph-
nia dubia and Notropis leedsi as the
test organisms, were performed on an
effluent sample (EPA 1988). The of-
fluent was analyzed for metals and
for organic constituents (base neutral
and acid extractables, and pesticide
extractables). Due to a scheduling
problem, limited analyses for nutri-
ents (ortho-phosphate only) were per-
formed on effluent, reference, and
test sites. Additionally, effluent was
analyzed for TKN. Methods used for

Major characteristics of community structure of control and test sites.

Reference

Site Test Site

Number of Taxa 15 11
Florida Index 5 1
Shannon-Weaver Diversity 2.8 2.5
% QOligochaeta 6.4 330
% Diptera 17.3 9.0
% Malacostraca 50.0 46.6
% Polychaeta 22.7 114
% Pelecypoda 1.8 0
% Coleoptera 09 0
% Other 09 0
% Predators 279 259
9% Collector-Gatherers 64.5 72.7
% Collector-Filterers 2.7 0.7
% Scrapers 0.4 0
% Shredders 4.7 0.7
% Parasites 0 0

% Contribution of Dominant Taxon 21.1 38.0
Chlorophyll a (ug/L) 0.00 58.3
Diatom/Diatom + B-G Abundance Ratio 0.87 0.78
% Blue-green 10.5 164
% Green 158 240
% Diatoms 68.4 59.6

% Chrysophyta 5.3 0
52 74
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all chemical analyses are on file at
the Tallahassee DER Chemistry Lab-
oratory.

Benthie macroinvertebrate com-
munities were evaluated at the ref-
erence site and test site. Collection
methods consisted of 3 Ponar grabs
per site (Ross 1990). Phytoplankton
was sampled at the reference site and
at the test site via subsurface grabs
(Ross 1990). Chlorophyll ¢ was also
determined for phytoplankton com-
munities (Ross 1990). Bacterial pop-
ulations were analyzed for total and
fecal coliforms following the methods
of APHA (1989). Algal Growth Po-

tential tests, using Selenastrum cap-
ricornutum, followed Miller et al.
(1978).

Explanation of Measure-
ments of Community Health

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

Index, and chlorophyll o 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) is 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 taxonomic % composi-
tion) is a two step process. First,
the relative proportions of majer
taxonomic groups are calculated for
each site. Then, the lesser of the
two percentages for each discrete
taxonomic group is totaled. A QSI
{for % composition) of 100% means
that the two sites being compared
are identical. This same type of
procedure is used for calculating
the QSI (for functional feeding

groups).

For graphical purposes, the per-
cent differences between the refer-
ence and test site 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 Faircloth,
Russel Frydenborg, Kathleen Lurdi-
ng, Kim Pearce, and Sandy McClure
(Tallahassee Biology Laboratory).



Results and Discussion

The study area consists of two
branches of the tidally influenced
Cowhead Creek, which flows through
a heavily vegetated, marshy swamp
(Appendix). The test site (with 72
points) and the reference site (with
77 points) were very similar regard-
ing habitat quality scores. Surround-
ing land use was predominantly res-
idential. Specific conductance at the
test site {1200 wumhos/cm), was high-
er than that of the reference site (400
wmhos/em). Atlow tide (during sam-
pling}, it is expected that the test site
is dominated by input of the fresh-
water effluent. Dissolved oxygen at
the test site (4.7 mg/L), was lower
than that of the reference site (5.4
mg/L), and was low enough to be a
violation of the Class III standard of
5.0 mg/L for freshwater, While pH
was similar at the two study sites (7.3
to 7.5), water temperature at the test
site (29.6 °C) was higher than the
control (24.6 °C).

The full strength effluent sam-
ple was acutely toxic to the water flea,
Ceriodaphnia dubiz, killing 85% of
the water fleas within 48 hours. This
is a violation of 17-302,510(3)(p) FAC,
17-302.500(1)(d) FAC, and 17-
4.244(3)a) FAC. This same sample
of effluent was not toxic to the fish,
Notropis leedsi, as only 10% mortali-
ty was observed in that test.

Organic constituents in the efflu-
ent included aliphatic hydrocarbons
at 72 pg/l. Metals detected in the
effluent above quantitation limits
included aluminum (78 pg/L), iron
{23 pg/L), and zinc (47 pg/L). These
values are within Class ITI standards.

Due to a scheduling problem,
limited analyses for nutrients (ortho-
phosphate only) were performed on
effluent, reference, and test sites.

The concentration of ortho-phosphate

at the test site (1.3 mg/L) was virtu-
ally the same as the concentration
found in the effluent (1.4 mg/L), while
it was below quantitation limits at
the reference site (0.03 mg/L). The
ortho-phosphorus level at the test site
is higher than that found in 95% of
all other Florida estuaries and
streams (see Appendix). STORET
data from 700 estuary stations and
1617 stream stations, for the period
of 1980 to 1989, have heen compiled
into a percentile distribution (Joe
Hand, personal communication).
Data from this present investigation
were evaluated against this table (in
Appendix). The results clearly indi-
cate the Holly Oaks facility is respon-
sible for the observed ortho-phospho-
rus concentrations found in the re-
ceiving waters. The effluent TKN
result (1.2 mg/L} was not noteworthy,

Results of algal growth potential
tests indicate that waters at both the
test site and the reference site may
be subject to eutrophication effects.
The AGP's measured (7.4 mg dry wt/
L at the test site; 5.2 mg dry wi/L at
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the reference site) were higher than
the 6 mg dry wit/L, “problem thresh-
old”. It has been found that the neg-
ative consequences associated with
nutrient enrichment (.0, depletion,
algal blooms, fish kills) are probable
when the AGP exceeds this 5 mg dry
wt/L level (Raschke and Schultz
1987).

Fecal coliforms were 70 organ-
isms/100 mL in the effluent sample,
220 organisms/100 mL at the test
site, and 500 organisms/100 mL at
the reference site. Total coliformbac-
teria were 800 organisms/100 mL in
the effluent sampie, 2300 organisms/
100 mL at the test site, and 2300 or-
ganisms/100 mL at the reference site.
All these values are within Class III
standards for a single grab sample.

Measurements of macroinverte-
brate community health indicated
that biota at the test site were de-
graded. The figure on p. 2 indicates
the degree of difference between the
reference and test sites. Larger dif-
ferences {that is, higher percentag-
es) correspond with greater degrees
of degradation. The figure on p. 3
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summarizes similarities between the
sites. Smaller similarities (lower per-
centages) generally correspond with
greater degradation,

Taxa richness and Shannon-
Weaver diversity were reduced (by
26.6% and 10.7%, respectively) at the
test site, compared to the reference
site. A substantial reduction in Flor-
ida Index (by 80%) was observed at
the test site when compared to the
control, The dominant organism at
the test site was Limnodrilus
hoffmeisteri, an oligochaete tolerant
of organic enrichment. Corroborat-
ing data, such as the toxicity of the
effluent and low dissolved oxygen at
the test site, suggest that the facility
is largely responsible for the poor con-
ditions of the receiving waters,

Several of the phytoplankton
community parameters examined
were indicative of disturbance asso-
ciated with the Holly Oaks discharge.
Chlorophyll g, the percent contribu-
tion of the dominant taxon, and AGP
were increased by »>100%, 80.1%, and
42.3%, respectively, between the ref-
erence and the test sites. The chlo-
rophyll @ measured at the test site
(58.3 ug/L), is higher than 95% of oth-
er Florida estuaries and streams,
suggesting severe eutrophication,
This dramatic increase in algal bio-
mass, coupled with the observation
that 38.0% of the phytoplankton pop-
ulation was made up of a single kind
of organism (Melosira sp.), indicates
that “imbalances in aquatic flora” are
occurring in the unnamed tributary
to Cowhead Creek, a violation of 17-
302.560(29) FAC. Based upon corre-
lations between the Trophic State
Index and diatom assemblages in
Florida aquatic systems, Melosira sp.
has been categorized as an indicator
of eutrophic conditions (Whitmore
1989). The high dominance of an alga

which is known to be characteristic
of nutrient, polluted waters supports
the interpretation that the test site
suffered from nutrient induced im-
balances.

Conclusions

The full strength effluent sam-
ple was acutely toxic to the water flea,
Ceriodaphnia dubia, killing 85% of
the water fleas within 48 hours, This
is a violation of 17-302.513)p) FAC,
17-302.500(1)(d) FAC, and 17-
4.244(3)a) FAC. This same sample
of effluent was not toxic to the fish,
Notropis leedsi, as only 10% mortali-
ty was observed in that test.

Organic constituents in the efflu-
ent included low amounts of aliphat-
ic hydrocarbons. The metals detect-
ed in the effluent above quantitation
limits included aluminum (78 pg/L),
iron (23 pg/L), and zinc (47 pg/L).
These values are within Class IIl
standards,

Dissclved oxygen at the test site
{4.7 mg/L), was low enough to be a
violation of the Class III standard of
5.0 mg/L for freshwater.

Due to a scheduling problem,
only ortho-phosphate was analyzed
on the samples. The ortho-phospho-
rus level at the test site (1.3 mg/L)
was higher than that found in 95%
of all other Florida estuaries and
streams. These results suggest that
the Holly Oaks facility is responsible
for the deleterious ortho-phosphorus
concentrations found in the receiving
waters,

Results of algal growth potential
tests indicate that waters at both the
test site and the reference site may
be subject to eutrophication effects.
The AGP’s measured were higher
than the 5 mg dry wt/L, “problem

threshold”. It has been found that
the negative consequences associat-
ed with nutrient enrichment (D.O.
depletion, algal blooms, fish kills) are
probable when the AGP exceeds this
5 mg dry wt/L, level {Raschke and
Schultz 1987).

Fecal and total coliforms were
within Class III standards in the ef-
fluent sample and at the test and ref-
erence sites,

Measurements of macroinverte-
brate community health indicated
that biota at the test site were de-
graded, as shown by reductions in
taxa richness, Florida Index, and di-
versity between the reference and
test sites. The dominant organism
at the test site was Limnodrilus
hoffmeisteri, an oligochaete tolerant
of organic enrichment. Corroborat-
ing data, such as the toxicity of the
effluent and low dissolved oxygen at
the test site, suggest that the facility
is largely responsible for the poor con-
ditions of the receiving waters.

Several of the phytoplankton
community parameters examined
were Indicative of disturbance asso-
ciated with the Holly Qaks discharge.
The chlorophyll ¢ measured at the
test site (58.3 ug/L), was higher than
95% of other Florida estuaries and
streams, suggesting severe eutroph-
ication. This dramatic increase in
algal biomass, coupled with the ob-
servation that 38.0% of the phy-
toplankton population was made up
of a single organism (Melosira sp.),
indicates that “imbalances in aquat-
icflora” are occurring in the unnamed
tributary to Cowhead Creek, a viola-
tion of 17-302.560(29) FAC.
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Chemistry summary table for
Holly Oaks WWTP,

Effluent

Refe:?ence

Test Site

Zine

Aluminum 7R A
Arsenic 200
Cadmiam 008U
Copper 7T
Chromium 10U

Iron 23 A
Lead | 3 ¢ R I R
Mercury 01U
Nickel SU
Silver 0.07U
4T A

Habitat Assessment

Ortho-phosphorus 14 A 1.3A
Total phosphorus NR NR NR
Ammonia NR " NR NR
Nitrate+Nitrite NR NR NR
TKN 1.2 NR NR

77 72

D.0. (mg/L) 54 47

pH (8U’s) 8.0 7.3 7.5
Conductivity (umhos/cm) 1049 400 1200
Temperature (°C) 28.8 24.6 29.6

Turbidity (NTU) 5 0.5 5

TSS {(ing/L) 12 1 18

BOD (mg/L) 4 1.2 3.8

Bioassay Fish-Chlorinated Not Toxic
Bioassay Invertebrate-Chlorinated Toxic

Fecal coliform (org/100 ml) 70 500 220
Total coliform (org/100 ml) 800 2300 2300

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

J - Estimated value

T - Value reported is less than the practical quantitation limit

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

NR - Not requested
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY

Facility Name: "~ - SR Coe Date Summary Prepared :

Location (attach detailed map): County District

Federal Permit# ¢ =~ State GMS #and Facility Type: industrial

and expiration date: o State expiration date: Municipal Federal Agricultural
Ty G 9D . _ Other (list): .

Function of facility:

Description of treatment process: -+, . - \ - ; - iy
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Receiving waters: ' Classification: |
Design Flow: Mean Flow: Fiow during survey:

Discharge is: Continuous Intermittent Seasonai  Rainfall dependent
Other (describe)

therefore, the best time to sample is:

I tacility has a mixing zone, give details (size, parameters affected, etc.):

f ' FE R U

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

Parameter Limit {units)




- STATE OF FLORIDA
Page 2 of DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY

~ (Facility)
Description of permitied outiall{s): .. —
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List permit violations (from MOR data or other source) and plant upsets that occurred within past
year; -

Describe previous impact bioassessments, WQBEL’s, and previous or current enforcement actions:

Discuss comparability of MOR results to past DER results and whether there are frends (improving,
declining} in the data set:

Additional information: Staff contributing to this review (signature):
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Fermittee: I.

Philip Heil, Vice President
Holly Oak WWTF

3116P0O0901

Permit/Certification: DO16-148356
Date of Iasue: August 31, 1988

Expiration bate: Méy 31, 1983

D. Number:

SPECIFIC CONDITIONS:

15. The monitoring requirements and effluent limitations for this facility
are as follows: '

PARAMETER EFFLUERT LIMIT MINIMUM FREQUENCY SAMPLE TYPE SAMPLE LOCATION
Plow 1.0 mGp (b) | Continuous Recording Flow | 1pe1nent
Meter
BODe {a) mg/1 Weekly 16-hour composite 1n ey ant/
EBffluent
TSS (a) mg/1 Weekly 16-hour Bf fluent/
composite Influent
TKN {a} mg/] Weekly 16-hour
composite Bffluent
pH units 6.0 to 8.5 Continucus Recording pH Bffluent
meter
Chlorine Min. 0.5 mg/1 Effluent
Reaidual Max. (d) Continuous Recording Clp
Fecal Avg £ 200/100 ml Rffluent
Coliform Max. B00/100 ml | Weekly Grab(c) e

{(a) Limits, Maximoum {mg/1l)

annual monthly weekly ope time grab max
B0Ds 6 7.5 9o 12
TSS 20 30 45 60
TKN 2 2.5 3 - 4

(b)
(c)

{d)

Annual average daily flow shall not exceed value shown.

Grab samples will be collected during periods of minimal treatment facility
pollutant removal efficiencies, or maximum organic loading in the effluent.
By August 22, 1990 the permittee shall complete and have in operation
dechlorination facilities which reduce the total residual chlorine (TRC)
content of the effluent to 0.01 mg/1 or less, as required by FAC Rule
17-3.121{10). This limit which is necessary to prevent toxic effects

from chlorine in the receiving waters does not provide for a zone of mixing
for TRC in the receiving waters. The permittee may apply for & mixing

zone for TRC if the permittee determines such to be & benefit. If a mixing
zone is granted by the Department, the permitttee may request a modification
of the above effluent limit for TRC. -The Department's mixing zones regulations
are contained in FAC Rule 17-4.244. The permittee shall also comply with
all TRC effluent 1imits and dechlorination requirements contained in any

EPA National Poliutant Discharge Elimination system {NPDES) permit for

the facility.

Page / of 8
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD UATA SHEET wenaa s

| HECEWING BODY OF WATER:

SUBMITTING AGENCY CODE; = STORET STATKON HUMBER: | DATE (DA | TIME
SUBMITTING AGENCY NAME; o

REMAAKS: * . LOCATION: I FIELD IO AME ;

.

RIPARIAN ZONE/ANSTREAM FEATURES
Pregominant Surrounding Land-Use (specify relative percent in each category).
Forest | Field/Pasture |  Agricuitural ‘ Residential | Commercial Inoustrial | Other (Spegily; |

i

| Local Watershed Erosion {chack box): None

MOGEraIE Hea\;y ot

Ohvious sources D |

I >
| Local Watershed NP5 Poliulion (check box):  No evidence Some polential sources |44

Samnt-Source Pollution {list location and oescribs);

Estimateg System Width (range, m): |7 : l Estimated Sysiem Depth (rangs, m}i--

tmpounoed [
Channelized

Moaerately Shaded (48-80%):@ Heaviiy Shadea:

| High Water Mark (m above bank)  |[SEiIE N | Veloctty (range, mvs):

| Canopy Cover % . Open :{:  Lighlly Shaded (11-45%):

SEDIMENT/SUBSTRATE _
| Sediment Odors: Normai: @ Sewage

] Chemical:[] Anaerobic:[5] Otner: [T

Seaiment Oils: Apsent: (] Moderate: [ Proiuse: | -
Sediment Depasits: i Sand: ]  Shell:|x3  Other BT |
[ Substrate Tynes method | Substrate Types % coverage |# umes samoled  methee

Rock or Shell Rubbte |[:
4| Sand
Mudvuck
Other: .
S| Other:

MWoodv Debns (Snags)
Leat Packs

Aguatic Vegelation
Submerged Roots
Undercut Banks
WATER QUALITY

[Temp. C): | B.O. (mg/)| pH (SU): ICond. {gmnoiemy] . i : 1Secehi imt]

Top
Mid-geptn

Botiom e :
o 5and Danom, Swamp & Dog  CalCareous i
Stream Type:. sand w/soring tnf  aliuvial misc.  unknown Stream Size |
Warer Odors {chack box): Normal: Sewage Petroleum:[fi],  Chemical

Water Surtace Qils (cneck box): Slick Sheen:

- | Clarity (check box): Clear; m Slightly wrbid:

i

,

Qraque:

‘| Color {check bax): Tannic: 2 Green {algae) QOtner:

Wealher Conditions: .. . o Abundance:  Absen! Common  Abungant
. i _ AT Periphyton & E4 ]
. Fish  fo.otuav g tvai o =
: By ot Aguaiic Macrophytes 3 0
o irorvsullur Bacteria 4 R O
ANALY S!S DATE: ANALYST: SGLATURE:
N i o ' ’ ;




DM D LT LN M
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE:
SUBMITTING AGENCY NAME:

- STORET STATION NUMBER:

DATE (MDY

RECEIVING BODY OF WATER:

REMARKS.

LOCATION:

FIELD IDVNANME:

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Available Cover

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

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

5% to 20% snags,
logs, tree roots,
emergent vegetation,
leaf packs, etc. Less
than desirable
habitat.

8-15 points

Less than 5% snags,
logs, tree roots,

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

0-7 points

Max. observed;

Water Velo Clty Max. observed: »0.3 | Max. observed; Max. observed; <0.05 m/sec, or spate
- m/fsec. but < 1 m/see | 0.1 to 0.3 m/isec 0.05 to 0.1 m/sec oceurring; > 2 m/sec
23-30 points 16-22 points 8-15 points 0-7 points
No artificial Artificially

Artificial Channel/
Flow Alteration

channelization. Little
activity (impervicus
surface) in watershed
which would cause
scouring during
spates.

12-15 points

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

0-3 points

Bank Stability

Stable. No evidence
of erosion or hank
fajlure. Little
potential for future

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

Moderately unstable,
Moderate areas of
erosion, high erosion
potential during

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

Riparian Zone
Vegetation
Quality

consist of native
plants, classified as:
bottomland
hardwoods,
understory shrubs, or
non-woody
macrophytes,

9-10 points

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

6-8 points

25% to 50% of
riparian zone is
vegetated, but one or
two classes of plants
are not represented.

3-5 points

preblems. . floods, 0-2 points
9-10 points 6-8 points 3.5 points

Over 80% of

streambank surfaces Less than 25% of

streambank surfaces
are vegetated. Poor
plant community (e.g.
prass monoculture}
present.

0-2 points

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

TOTAL SCORE

COMMENTS:

‘ R

. .

ANALYSIS DATE:

AMALYST:

SIGNATURE:




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAU/CHEMICAL CHARACTERIZATION FIELD DATA SHEET tvenea

SUBMITTING AGENCY COQE: STORET 5TATION NUMBER: GATE (Dt | TIME I RECEIVING BODY OF WATER: !
SUBMITTING AGENCY NAME: ¢ = L

RAEMARKS: ! . s LOCATION: FIELD IOANAME ; :
RIPARIAN ZONE/INSTREAM FEATURES:
Pregominant Surrounding Land-Use (specily ralative percant in each category). _ :
Forest Field/Pasture Agricultural ‘ Residential | Commercial ‘ inqustnal ‘ Other (Speciiy)
l ' i | ! | [Z: 3 !

Heawvy D : '

Obvious sources |||

Local Watershed Erosion {check box): None

Local Watershed NPS Pollution {check box):  No evidence

| Paint-Source Pallution (lisl locaiion ang describse):

L
'
!

Estimaled System Width (range. mJ:I l Estimated Svstem Depth trange. my{:

Hign Water Marx {m above bankj |85 | Velocity irange, mvs): Channetized

I Canopy Cover % . Open : Lightly Shaded (11-45%) @ Moderately Shaoed (48-80%):(

es
imoounaed 3
.

i

1

SEMMENT/SUBSTRATE
Sediment Ogors:

Normal: [ Sewage:

Seagiment Qiis: Moderae: [z Srotuse: o
'Sediment Deposits: Sand:[}  Sheit:]
| Substrate Types Substrate Types  |% coverage |# bmes samolegt  Melsc |

Woody Debris (Snags)
Leaf Packs

Acuaiic Vegelalion
Supmerged Roots
tUndercut Banks
WATER QUALITY

Rock or Shell Rubble |F

i [Temp. ¢Cy: | 0.0, (mgmy:|  oH (SU): {Cond. (urmhosem): ISeceni 1my|
| Top " T ¢ s
Mid-depth |
Bottom . it i
L 3 Swamp & bog  CRICAreOU3 . .
!Slream Type: sand w/spring inf  allgvial  misc. unknowm: T o Stream Size

| Water Odors {check box): Normai: Sewage: Felroleum:{ii Chemical
Water Suriace Oils {check box): Slick ' Sheen Globs:

| Clarity {cneck box): Clear: [} Slightly twrbid Turbid: f

‘| Color (check box); Green (algae): Clear: {3
wWeather Conditions: .~ . L Abungance:  Abgent Rare Common  Abungani
R B Periptiyton : EE i
) _‘\ L o Fish = |
e Ve Aquatic Macrophyies )i | O ‘
oo irorvsullur Bacleria ) O =N
AMNALYS!IZ DATE: ANMLYET; SignATLAE:

N . LR ) , R N S0 . d




SIALL U LUl A
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUAMITTING AGENCY CODE: el L STORET STATION NUMBER: | DATE {M/IDY): RECGEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: ' .
REMARKS: | LOCATION: . FIELD IDVMAME:
Habitat Parameter _
— Excellent Good Fair Poor

Bottom Substrate/
Available Cover

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

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

5% to 20% snags,
logs, tree roots,
emergent vegetation,
leaf packs, ete. Less
than desirable
habitat.

8-15 points

Less than 5% snags,
logs, tree roots,

emergent vegetation,
leaf packs, etc. Lack
of habitat is chvious.

0-7 points

Water Velocity

Max. cbserved: >0.3
m/sec, but < 1 m/sec
23-30 points

Max. cbserved;
0.1 to 0.3 m/sec

16-22 pointis

Max. observed;
0.05 to 0.1 m/sec

8-15 points

Max. observed;
<0.05 m/sec, or spate
occurring; > 2 m/sec
0.7 points

Artificial Channel/
Flow Alteration

No artificial
channelization. Little
activity (impervious

surface) in watershed _

which would cause
scouring during
spates.

12-15 points

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

0-3 points

Bank Stability

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

9.10 points

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

6-8 points

Moderately unstable.
Moderate areas of
erosion, high erosion
potential during
floods.

3.5 points

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

(-2 points

Riparian Zone

Over 80% of
streambank surfaces
consist of native
plants, classified as:

50% to 80% of
riparian zone is

25% to 50% of
riparian zone is

Less than 25% of
streambank surfaces
are vegetated. Poor

Vegetation bottomland vegetated, but one vegetated, but oneor |\ L0 o
Qual |ty herdweods, class of plants is not | two classes of plants Zrass monocultu);‘e} &
understory shrubs, or | represented. are not represented. resent
non-woody 6-8 points 3.5 points g :
macrophytes. : -2 points
9-10 points

Adjustments

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

TOTAL SCORE

COMMENTS: ., oy

B

0

ANALYSIS DATE:

ANALYST:

SIGNATURE: -




DER Biology Section — Acute Bioassay penci arneet

Sample Source: LLvQQL/ Oob, L P Sample Collection: Date 7-2€ =92 Time_1 050
Address/Clty: Test Beginning: Date 2 /2 Time_ /3¢ ¢
County: _ Test Ending: Date 7/31 i?Z«Time 9 25
Contact/District: SCOTT _RULGRIN /E Test Organism: M‘J@aﬂ;‘_@dﬂq
NPDES Permit # FLQQ Outfal! #: Life Stage/Age: __ £ 2\ ha,
TestNumber: [ of 2= TestTy (S—i@@g | Definitive 92 . TUL 29 - 19 & 38249
atig] S enewal | Flow-through
Remarks:
. ‘ X instrument Calibrations;
'X( wh:jf /"’A BN W%‘-w
; pH Lo Temp Coend
}/1fﬁ?—ﬁ\?’ g pif d/kczg(}

0hr 72, 1 Lle §e2ye  Ahoelo GESUC ok

2ahr 20 /0,00 RTUWC  AgRedaie 7 aaqyt
N = e #*
a8t Qdronlt  Le2s°c RYleadd e 1%

{91 &

Number Live pH Temp. (°C DO {mail Cond. (umhaosicm)

Cone, Chamber# { 0 24 48 \] 24 48 0 24 48 0 24 45 0 24 48

odh | A 1S 16 [S 8 €. CLy3 Bolegk .1 /56 167
A B |5 1> 45 2.0 ¢3™ g0
Cndiaf | € SEENE S S0
Gt D S 1315 I8 Q4

[oo% | A 515 12 |78 G,.0h23 250069 | 9.1y /0l
seo e | s S ]¢@ q.0 4,2
ool | C s IS [/ 9,0 92
Joo % | D > o) q.! G 3

Measured/Lcaded by: \\P-F b /nh me= /40 MF "49 Me AZP ‘(‘\F W
Recorded by: W W\{—’ﬂ\‘f" ﬂP mo me KP F KP /y‘F" ){‘0

Water-quality Parameters

Investigators' Signature

_ %M Well Water | Cond. Water | Sample | Method | Measured by
ﬂ"“ﬂ‘w - Field Tot. Resid. Cle: 20, |Hach| SR
Aorrs \feance Lab Tot. Resid. Cl: @ 20 | o0l DV | A
Alkalinity: ¢ /2 s 130 lldetd | i~
Hardness: ;30 vis ALY g,_‘[ S
e Total Ammonia: @ o 0.0 .0 Ortonn m}F
L ATaviewer Ammonia Ammonia Salinity

MeterS]ope:‘."_SZL Blank: _ 00 sample: oot



DER Biology Section — Acute Bioassay Bench Sheet

/f,iﬁe’éj Gl oot P

Sample Source:

Sampie Coilectlon:

Date 7-2%-92Time_| 0 SO

Address/City: Tast Beginning: Date_ 2/2 Time_ f2a®
County: _[DU VAL Test Ending: Date 2{31 /42 Time_{9LE
Contact/District: _SCOTT BOLGRIN [/ NE Test Organism: A SiieBn )
NPDES Permit#: FLOOC Outfall #: Life Stage/Age: /Oc)lcuj/
Test Number: Lot 2 Testt e: S€reening” Definitive ; ;
T fatic ygtalic Renewal | Flow-through ‘?Z, j“j 26{ /C{ 38/2({?
Remarks: ’
Instrument Callbrations:
pH 0o Temp Cond
onr Dl tale §S024% 2490240 ALY
24 hr (1,10 85020 R pe2qr N1 o 20y
aghr 23 /o]0 R4Q25< ag2e24l  ffY oayst
Number Live pH Temp. (°C DO {mg/L Cond. (pml?g;:m}
Cone Chamber# | 0 24 48 0 24 48 0 24 48 i) 24 48 0 24 48
F 1o [ S |S |.9]5 5k [238 [2¢0l gy |38 (7.¢]
it § S 1Sl g2 gy Fe 18y | 9.3l 295|249
/0f | 52 | 515 Kal7.ble/ [Vilezonid WMoy €5 23]
o s S (5 |76l 2|6 [33 )3 [ 677 un
necordedd
@ lorng yan
yEN, H %:zgpm
Measured/Loaded by: /hf\}hf" M M /)1“5' ]4)0 m- M ﬁo Mh WP KJO AL /4‘9
Recorded by: WW VI /?IC ;(40 /’\/ ﬁ\f— ]49 /’\I' mf— /{ID /"A I/A )4P

Investigators’ Signatures

Water-quality Parameters

m ) ./ @M Method | Measured by
- Field Tot. Resid. Cla:§ _ Hadk | SR8
s e Lab Tot. Resid. Clzz = @9 ) VPO | hé~
kalinity: yp2. | 67 (20 |k H~
Hardness:  } 30 78 250 [l | Ml
.,-/?;-Lp/ ATotal rlﬂ‘mmonia: 0,0 AU.J _ ad s i f—
“Tigviawer mmonid .. 7 1. mmonia Salinity
Meter Slope: _S__’___ Blank: Cﬂ "9 Sample: oot



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% [ 209% | 30% | 40% | 50% | 60% | 70% 1 80% | 90% | 95% |
STREAMS
(1617 stations)
Phytoplankton
Chlorophvll a .22 0.52 (.94 1.60 3.02 4,863 6.72 987 14.68| 27.35| 4870
Periphyton
Chlorophvll a .31 0.43 0.77 1.04 2.16 2.94 6451 1051 17,001 3951t 60.85
H-D Diversity (.84 2,12 2,48 2.74 2.88 3.09 3.25 3.40 3.52 3.76 3.90
Qualitative Taxa
Richness 9.00| 12.00} 17.00| 20.00] 2200 2450] 26.00| 28.00| 31.00| 37.00| 53.00
H-D Taxa '
Richness 6.00 6.50 0.00] 115071 13.00] 1500] 17.00| 21501 26.00| 29.00| 32.00
TKN .30 0.39 .56 0.73 0.87 1.00 1.11 1.26 1.49 1.93 2.80
Ammonia 0.02 0.02 .04 .05 0.06 0.08 011 0.14 0.20 0.24 0.60
NO2-NO3 . 0.01 0.01 0.03 0.05 0.07 Q.10 0.14 0.20 0.32 (.64 1.05
Total Phosphorus 0.02 0.03 0.05 0.06 0.10 0.13 0.18 0.25 0.39 0.74 1.51
Ortho Phosphorus 001] 0601] 003 004] 005 008 011{ 017[ 027 0591 137
Turbidity (.60 0.50 1.20) 1.45 2,10 2.80 3.60 4.50 6.66] 10.45) 16.30
LAKES
(477 stations)
Phytoplankton
Chlorophvll a 0.80 1.71 2.88 4281 10.06] 13404 20.00} 30.10| 47.20| 6544] 113.90

Dredge Diversity 0711 0971 143( 174| 198] 2121 221] 259| 285| 315] 3.17
Dredge Taxa

Richness 3.00)] 5001 650] 7.00) 9.00] 1000 11.00( 1300( 1500} 17.00] 21.00
TEN 0361 049| 067 083 168f 126] 140]| 151 168 2111 346
NH3+NH4 0.01} 002] 002] 003[ 004} 006] ©08] 012] 015 0211 028
NO2-NO3 000f 000| 00r{ 001 001 0.02] 004] 005] 010 0.14] 023

Total Phosphorus |. 001} 0.02| 002{ 0.03] 005] 0.07 0:09 0110 0.14] 0231 042
Ortho-Phospherus 0.00f 0.01 0.01 0021 003 004 0.05 0.06 008 021 0.32

Turhidity 1.00 1.25 1.55 2.05 2.75 4501 . 6.45 9.60F 14104 26.00| 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophvll a 2141 328] 449 5,13 6.001 693 7.94 8.60| 1240] 17.60[ 2220

Dredge Diversity 1.34 1.53 191 228 2:56 2901 3161 359 4601] 453] 498
Dredge Taxa

Richness 400] 6.00] 9.00] 11.00] 1500] 18501 25.00] 35.00] 41.00f 6200! 950.00
TKN 026 034] 042 050)] 059]| 0621 076 082] 095] 130] 149
NH3+NH4 001] 002 003] 004] 005] 006] 008 009] 013 022] 028
NQ2-NO3 000] 000f 001} 001 @01] 002] 003 005] o008 0l17] 023

Total Phosphorus 001] 0021 006] 007] 010] Q11| 014f 017] 023{ 043 0:59
Ortho-Phosphorus | 0.01] 0.02] 003] 004] 004] 005] 007{ 009| 012| 021] 044
Turbidity 350] 400] 450 506] 540 560] 630] 680] 800| 1140]| 1175

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



Macroinvertebrate taxa list for Holly OQaks WWTP, Duval County, collected
above and below the discharge via 3 Ponar grabs per station on 26 August
1992,

Reference Site Test Site
Coleoptera
Ancyronyx variegata 12 0
Decapoda
Rhithropanopeus harrisii 12 0
Diptera
Chironomus sp. 25 0
Cricotopus bicinctus 12 0
Cryptochironomus sp. 12 0
Glyptotendipes meridionalis 0 12
Glyptotendipes sp. 0 12
Goeldichironomus carus 0 50
Goeldichironomus pictus 0 12
Polypedilum halterale grp. 12 0
Polypedilum illinoense 75 0
Polypedilum tritum 50 0
Rheotanytarsus distinctissimus grp. 12 0
Undetermined dipteran species 0 : 12
Tribelos jucundum 37 0
Malacostraca
Cassidinidea ovalis 399 150
Cyathura polita 274 25
Gammarus sp. 12 0
Hyualella azteca 0 25
Palaemonetes paludosus 0 312
Oligochaeta
Limnodrilus hoffmeistert 87 362
Pelecypoda
Undetermined Pelecypoda 25 0
Polychaeta

Laeonereis culveri 312 125



Phytoplankton taxa list for Holly Oaks Subdivision, collected via surface grab
samples in Cowhead Creek, Duval County, Florida, 28 July, 1992.

Reference Site Test Site
Diatoms
Achnanthes sp. 76 -
Cocconels sp. 76 -
Melosira sp. 101 18,701
Navicula sp. 25 —
Nitzschia sp. - 10,614
Synedra sp. 51 —
Chlorophyta
Ankistrodesmus sp. - 4,549
Characium sp. - 168
Chlorococcum sp. - 168
Coelastrum sp. - 367
Kirchneriella sp. — 1,011
Scenedesmus sp. 76 5,391
Tetraedron sp. - 168
Chrysophyta
Synura sp. 25 -
Cyanophyta

Chroococcus sp. 51 8,087
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