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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: City of Palatka WWTP
County: Putnam
NPDES Number: FL0040061

State Permit Expiration Date: 22 June 1998
Toxics Sampling Inspection (XS1)
Date Sampled: 22 September 1997

Results: The concentration of silver (0.23 pg/L) in the effluent sample
exceeded the Class III water quality standard of 0.07 pg/L, representing a violation
of Rule 62-302.530(60) FAC. All other metals detected in the effluent complied with

Class III water quality standards.

éompliance Biomonitoring inspection (CBI)
Date Sampled: 22 September 1997

Results: The effluent sample was not acutely toxic to the fish,
Cyprinella leedsi, or to the invertebrate, Ceriodaphnia dubia, during the 48-hour
bioassay.

Impact Bioassessment Inspection (1BI)
Date Sampled: 22 September 1997

Results: The discharge did not appear to negatively effect the
macroinvertebrate communities at the test sites. In ponar samples, taxa richness,
the Florida Index, the EPT Index, and percent contribution of dominant taxa at the
test sites were similar to the reference site. Phytoplankton communities observed
at the St. Johns River study sites were typical of eutrophic waters. Symptoms of]
eutrophication included phytoplankton populations consisting of over 80% blue-
greens and high chlorophyll a concentrations at all three sites. Both test sites
were similar to the reference site with respect to phytoplankton taxa richness,
diversity, algal density, chlorophyll @, and community compesition. Though
adding to the already excessive nutrient concentrations in the river, the Palatka
WWTP discharge did not appear to be contributing any additional stress to the
algal community in the St. Johns River.

~Water Quality Inspection (WQI)
Date Sampled: 22 September 1997

Results: Dissolved oxygen was below the Class III water quality
standard of 5.0 mg/L at both test sites (3.8 mg/L at test site 1 and 4.6 mg/L. at test site
2) (Rule 62-302.530 (31) FAC). The effluent dissolved oxygen (5.4 mg/L) was above
the Class III water quality standard. The mean CBOD; of 5 mg/L, (taken from
Monthly Operating Reports), did not appear to be placing a large oxygen demand
on the system, in spite of elevated nutrients (total phosphorus = 25 mg/L and
nitrate-nitrite = 19 mg/L) in the effluent. The water temperature (near 30° C),
coupled with a river bottom consisting of oxygen-consuming detritus probably
contributed to the low dissolved oxygen. AGP was above the “problem threshold” of]
50 mg dry wt/L at all of the study sites, indicating eutrophic conditions were
present.
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Introduction

The City of Palatka Wastewa-
ter Treatment Plant is a 3.0 MGD
domestic wastewater treatment fa-
cility located in Putnam County
(see maps in Appendix). The con-
ventional non-contact stabilization
treatment system consists of pre-
treatment, chlorine disinfection,
residuals stabilization, and dewa-
tering. The final effluent is dis-
charged through a pipeline to the
St. Johns River, where it enters this
Class I1I waterway near mid-chan-
nel (see map in Appendix).

State permit limits for the City
of Palatka WWTP are listed in Ta-
ble 1. The plant has been in gener-
al compliance with permit limits,
although concentrations of silver
and copper in previous samples
have exceeded Class I1I water qual-
ity standards (see Facility Summa-
ry in Appendix). No enforcement
actions have been brought against
the Palatka WWTP.

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 ref-
erence site (located in the St. Johns
River, approximately two miles
upstream of the discharge) and two
test sites bracketing the tidally in-
fluenced flow from the discharge
(test site 1 was located about 50 m
upstream of the discharge, test site
2 was located about 50 m down-

stream of the discharge) (see maps
in Appendix). A habitat assessment
was performed in situ to establish
comparability between sites. Sup-
plemental physical/chemical data
were also collected on the effluent
and study sites. Acute toxicity bio-
assays, using the water flea, Ceri-
odaphniac dubia, and the fish, Cyp-
rinella leedsi, as test organisms,
were performed on an effluent sam-
ple (Weber 1991). The effluent was
analyzed for metals and for organ-
ic constituents (base, neutral and
acid extractables, and pesticide ex-
tractables). Additionally, nutrient
analyses were performed on efflu-
ent and samples from reference and
test sites, Methods used for all
chemical analyses are on file at the
DEP Central Chemistry Laborato-
ry in Tallahassee.

Benthic macroinvertebrate
comminities were evaluated at ref-
erence and test sites. Invertebrates
were collected using three replicate

petite Ponar grabs at each site.
Phytoplankton was sampled at the
reference site and at the test sites
via subsurface grabs. Chlorophyll
a was determined for phytoplank-
ton communities (Ross 1990). Al-
gal Growth Potential tests, using
Selenastrum capricornutum as the
test organism, followed Miller et ai.
(1978). Sediment from reference
and test sites was analyzed for
grain size and percent organic mat-
ter (Ross 1990).

Explanation of Measurements
of Community Health

Several different measure-
ments of macroinvertebrate and
algal 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 sys-
tem, although moderate nutrient
enrichment may sometimes be cor-
related with increased algal-taxa
richness.

Shannon-Weaver diversity:
This index is specified in the Flori-
da Administrative Code as a mea-
sure of biological integrity. Low
diversity scores are undesirable.
They represent conditions where
only a few organisms are abundant,
to the exclusion of other taxa. Ex-
cessive numerical dominance of a
single type of organism (a high %
contribution of the dominant tax-
on) 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 dura-
tion of disturbance increases. For
example, the Florida Index assigns
points to stream-dwelling macroin-
vertebrates based on their sensitiv-
ity to pollution (see Ross 1990). A
gite with a high Florida Index score
ig considered healthy. Species sen-
sitivity data from other sources,
such as Chang ef al. (1992), Hud-
son et al. (1990}, Hulbert (1990),
Lenat (1993), and Whitmore (19589),
are used as appropriate.

Ephemeroptera/Plecoptera/Tri-
choptera (EPT) Index: This is the
sum of the number of EPT taxa
present. Higher EPT values are
associated with healthier systems.

Community structure: Sub-
gtantial shifts in proportions of
major groups of organisms, com-
pared to reference conditions, may
indicate degradation.

Algal biomass: High algal bio-
mass, algal density, or chlorsphyll
@ implies nutrient stress. A de-
creased diatom to blue-green algae
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Table 1. Efftuent permit limits and summary of chemistry data.
i Effluent ‘ Effluent Reference Test Test
i Limits | Sample Site Site 1 Site 2
Organic Constituents (ug/L)
None detected - - | - | - !
Metals (ug/L)
[Aluminum < 1,500 ** 106 | I - -
[Arsenic <50 ** 40 U - S
(Cadmium S C <20 **¢ 0061 - o B
Chromiuvm T30 % © 10U . - -
Copper s27 % i 291 1 - -
Tron - < 1,000 ** 99 | -
Lead <78 ¥ 031 | T : T
Mercury <0012 * 0,10 U o . -
Nickel <287 **c 7U - - -
Selenium . S50 * 50U - - -
Silver <007 ** 0.23 - - -
7inc €193 *¥¢ 201 . - -
Nutrients (mg/L)
Ortho-phosphate T 240 00U [ 004U [ 084U
Total phosphorus - | 2.5 0.031 1 0033 1 0.041
Ammonia <32 % 0.042 0.013 1 0.043 A 0.048
Nitrate+Nitrite - 19 0.010 "0.040 0.046
TKN - 1.5 1.4 P 1.5
Organic Nitrogen - g 1.5 - . -
General Phys-Chem Parameters

abitat Assessment - - 130 125 ! 126
D.0. (mg/L) >4,0 * 5.4 52 38 4.6
pH (SU) 6.0-8.5 * 6.6 7.1 712 6.9
Conductivity (pmhosfcm) - 895 1281 1286 1255
Temperature (°C) - 212 29.8 29.9 29.6
B.0.D., 5 day (mg/L) T 60 * <2 2 <2 <2
Tot. Suspended Solids (mg/L) <60 * 3 8 6 5
Tot. Residual Chlorine {(mg/L) <001 * - - -

low (MGD) <30 * - - - -
Elairsflnﬁﬁi(mg CaC03) ST 08 - T o
AGP (mg dry wi/L) - 95.8 1.2 9.0 ! £.5

Toxicity

ioassay Fish ] - 1 No Mortality - - -

[Bicassay Invertebrate - No Mortality | - - -
Microbiology (# organisms/100 mlL)

F“ecal Coliforms | <800 * | - | I - -

* Permit limit, one time maximum
#* (llass ITI water quality standard
¢ - Value is calculated based on hardness
A - Value reported is the mean of two or more determinations
1 - Value reported is less than the minimum quantitation limit, and greater than or equal to the

minimum detection limit
J - Estimated value

@ - Sample held beyond normal holding time

U - Material analyzed for but not detected; value reported is the minimum detection limit
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ratic (calculated by dividing the
number of individuals in the Bacil-
lariophyta by the number of indi-
viduals in the Bacillaricphyta +
Cyanophyta) is often indicative of
nutrient-enriched conditions in
flowing streams.

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 Engineer-
ing 1994).

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the
number of taxa, the diversity index,
the Florida Index, the EPT Index,
and the % filter-feeders are mea-
sured as the reference site minus
test site divided by the reference
site. The percent differences be-
tween sites involving algal densi-
ty, chlorophyll a, and algal growth
potential are measured as the test
gite minus reference site divided by
the reference gite.

The following personnel were
involved in this investigation:
Heather Hayek, Tim McKelvey,
and Rob Zammataro (DEP North-
east District) and Lyn Burton-
Hupp, Melva Campos, Roger Caron,
Jennifer Eichelberger, Kenneth
Espy, Marshall Faircloth, Russel
Frydenborg, Maosen Hua, Joy
Jackson, Scott Lashbrook, Eliza-
beth Miller, Urania Quintana,
Kellie Ralston, Johnny Richardson,
Liza Tamburello, David Whiting,
Vicki Whiting, and Steve Wolfe
(DEP Central Biology Laboratory in
Tallahassee). The report was re-
viewed by the Point Source Stud-
ies Review Committee, consisting of
Wayne Magley, Jan Mandrup-
Poulsen, and Michael Tanski, as
well as District representatives.

Table 2.
conirol and test s

Major characteristics of community structure of

ites.

Reference .4 gite 1 Test Site 2

Site

Macroinvertebrate Ponar
[Number of Taxa 18 24 22
Shannon-Weaver Diversity 22 24T 28
Florida Index 6 4 7
[EPT Index 2 2 i 2
% Dominant Taxon 64 55 s
Community Composition
% Diptera - 9 91 83
9% Ephemeroptera 1 T 03
% Isopoda ) 03 6
% Oligochaeta i 1 4 4
% Trichoptera 4 3 2 '
% Other | - 1 4
Functional Feeding Groups ] B
% Predator/Carnivores o 13 11 | Y
% Surface Deposit Feeders 42 40 33
% Scavengers ' 1 o1 i 5
% Shredders 35 30 i 27
% Suspension Feeders 6 5 | 4
% Browser-grazers 1 P01 i 5
Phytoplankton Algae

Number of Taxa 21 25 17
Shannon-Weaver Diversity 32 | 33 30
Chlorophyll a (ug/L) 24.5 194 A 16.6
Algal Density (#/mL) 17,013 8,954 15,081
% Blue-green 85 86 85
% Green T 6 7 7
% Diatoms 9 _ 6 1 g

AGP (mg dry wt/L) 12 ! 9.0 8.5

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

Results and Discussion

The study area (St. Johns Riv-
er) is an unusual river system in
that it originated as a coast-paral-
lel lagoon, is low gradient, very
wide (2,000-3,000 m), and flows
from south to north (Appendix}).
Note that although the St. Johns
River is a predominantly freshwa-
ter system where this study took
place, the flow of the river is affect-
ed by tides up to Lake George and
the river bottom is sufficiently in-

fluenced by saline water that blue
crabs (Calinectes sapidus) and tore-
do worms (Toredo sp.) are found in
the area (personal communication,
FDEP District staff). Although
some of the watershed is used for
residential and agricultural purpos-
es, the majority of the land cover
consists of hydric hammocks, hard-
wood swamps, and pine flatwoods.
All study sites were similar in
terms of habitat-quality scores
(with 130 points at the reference
site, 125 points at test site 1, and
126 points at test site 2) {see Habi-
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Figure 1. Effect of discharge on the benthic macroinvertebrate

community. The left bar for each parameter shows differences
between the reference site and test site 1. The right bar shows dif-
ferences between the reference site and test site 2.

tat Assessment Field Data Sheets
in Appendix).

Most field parameters were
similar at the reference and test
sites (Table 1). Dissolved oxygen
was below the Clasgs III water qual-
ity standard of 5.0 mg/L at both test
sites (3.8 mg/L at test site 1 and 4.6
mg/L at test site 2) (Rule 62-
302.530(31) FAC). Dissolved oxy-
gen at the reference site was 5.2 mg/
L. The effluent pH and dissolved
oxygen complied with permit lim-
its (Table 1).

No organic constituents were
detected in the effluent. Some of
the metals standards are calculat-
ed based on hardness, as indicated
in Table 1. Efftuent hardness was
determined to be 203.2 mg CaCO /
L based on the calcium (52.7 mgflf)
and magnesium (17.4 mg/L,) concen-
trations in the effluent sample. The
following metals were detected in
the effluent at levels that complied
with Class III water quality stan-
dards: aluminum, cadmium, iron,
copper, lead, and zinc (Table 1).
The concentration of silver (0.23 pg/

L) in the effluent sample exceeded
the Class IIT water quality standard
of 0.07 pg/L, representing a viola-
tion of Rule 62-302.530(60) FAC,

The effluent sample was not
acutely toxic to the fish, Cyprinella
leedst, or to the water flea, Ceri-
odaphnia dubia, during the 48-hour
bicassay (Appendix).

Elevated concentrations of to-
tal phosphorus (2.5 mg/L) and ni-
trate-nitrite (19 mg/L) were detect-
ed in the effluent {(Table 1). The
concentration of TKN was 1.5 mg/
L in the effluent and at both test
sites, and 1.4 mg/L at the reference
site. TKN levels at all three sites
were higher than those found in
80% of other Florida streams (see
Typical Values for Selected Param-
eters in Appendix). Ammonia con-
centrations were not elevated at the
reference and test sites or in the
effluent sample.

Algal Growth Potential (AGP)
exceeded the 5 mg dry wt/L “prob-
lem threshold” at the reference site
(7.2 mg dry wt/L), test site 1 (9.0
mg dry wt/L.), and test site 2 (8.5
mg dry wi/L) (Raschke and Schultz
1987). The high AGP of the efflu-
ent sample (95.8 mg dry wt/L) cor-
responded with the elevated nutri-
ent levels found in the discharge.

Measurements of macroinver-
tebrate community health suggest-
ed that biota at the test sites were
similar to those at the reference
site. Figure 1 indicates the degree
of degradation at the test sites
when compared to the reference
site. Larger differences (that is,
higher percentages) correspond
with greater degrees of degradation
at the test sites while negative val-
nes indicate the test sites were
healthier than the reference site
community.
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Macroinvertebrate taxa rich-
ness in the ponar samples was fair-
ly low at all three sites, with slight-
ly higher values at test site 1 (24
taxa) and test site 2 (22 taxa) than
at the reference site (18 taxa) (Ta-
ble 2). Shannon-Weaver diversity
was also slightly higher at test site
1{2.4) and test site 2 (2.8) than at
the reference site (2.2). The EPT
Index was the same at al]l three
sites, with only 2 EPT taxa ob-
served. Florida Index values were
also similar with values of 6, 4, and
7 at the reference site, test site 1,
and test site 2, respectively. The
percent of filter-feeding organisms,
an indicator of good community
health, was low at all three sites,
ranging from 4% to 6%. Glyptoten-
dipes paripes, a pollution-tolerant
midge, was the dominant taxon at
all three sites (Table 2).

Figure 2 represents changes in
the phytoplankton communities at
the test sites when compared to the
reference site. As was noted with
the macroinvertebrate results, larg-
er differences (that is, higher per-
centages) correspond with greater
degrees of degradation. Measures
of algal community health, such as
taxa richness, algal diversity, algal
density, chlorophyll ¢, and AGP,
suggested that the test sites were
very similar to the reference site
(Table 2, Figure 2). Phytoplankton
communities at all three of the St.
Johns River study sites were typi-
cal of eutrophic waters. Symptoms
of eutrophication included phy-
toplankton populations consisting
of over 80% blue-greens and elevat-
ed chlorophyll ¢ levels at all three
sites. Chlorophyll & concentrations
of 16.6 ug/L, at the reference site,
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— Shannan-Weavar Diversity Index _:— 80
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Figure 2. Effect of discharge on the phytoplankton commu-

nity. The left bar for each parameter shows differences between
the reference site and test site 1. The right bar shows differences
between the reference site and test gite 2.

19.4 ng/L at test site 1, and 24.5 pg/
L at test site 2, were greater than
those found in 80 to 90% of other
Florida streams (see Typical Val-
ues for Selected Parameters in Ap-
pendix).

Conclusions

Dissolved oxygen was below the
Class IIT water quality standard of
5.0 mg/L at both test sites (3.8 mg/
L at test site 1 and 4.6 mg/L at test
site 2) (Rule 62-302.530 (31) FAC).
The effluent dissolved oxygen (5.4
mg/L) was above Class III water
quality standards. Neither the
CBOD of the effluent sample tak-
en dur?ng this study (<2 mg/L), or

the mean CBOD of approximately
5 mg/L, (taken from Monthly Op-
erating Reports), appear to have
placed a large oxygen demand on
the system, in spite of elevated nu-
trients in the effluent. The expla-
nation for the low dissolved-oxygen
levels may be the decomposition of
the substantial layer of organic de-
tritus covering the bottom of the
river in this area.

The concentration of silver
(0.23 ug/L) in the effluent sample
exceeded the Class III water quali-
ty standard of 0.07 ug/L,, represent-
ing a violation of Rule 62-
302.530(60) FAC and may have con-
tributed to the low CBOD (<2 mg/
L) of the effluent sample by inhib-
iting microbial activity, All other
metals detected in the effluent com-
plied with Class III water quality

standards.
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The effluent sample was not
acutely toxic to the fish, Cyprinella
leedsi, or to the invertebrate, Ceri-
odaphnia dubia, during the 48-hour
bioassay.

Elevated nutrients were detect-
ed in the effluent and at the test
sites. AGP was above the “problem
threshold” of 5.0 mg dry wt/L at all
of the study sites, indicating
eutrophic conditions were present
throughout the system. Nutrient
concentrations were, in general,
much higher during the current
study than in a previous bioassess-
ment performed in 1992 (FDER
1992). For example, the effluent
AGP in 1992 was 49.0 mg dry wt/L
compared to 95.8 mg dry wt/L mea-
sured in the present study. Simi-
lar increases were seen at the ref-
erence and test sites.

Phytoplankton communities
observed at the St. Johns River
study sites were typical of eutrophic
waters. Symptoms of eutrophica-
tion included phytoplankton popu-
lations consisting of over 80% blue-
greens and high chlorophyll a con-
centrations at all three sites. Both
test sites were similar to the refer-
ence site with respect to taxa rich-
ness, diversity, algal density, chlo-
rophyll ¢, and community compo-
sition. While adding to the already
excessive nutrient load in the St.
Johns River, the Palatka WWTP
discharge did not appear to be con-
tributing any additional stress to
the algal community.

Measurements of macroinver-
tebrate community health did not
indicate degradation attributable to
the discharge. In ponar samples,
taxa richness, the Florida Index,
the EPT Index and percent contri-
bution of dominant taxa at the test
sites were similar to the reference
site. This is in contrast to the bio-
assessment performed in 1992

where the taxa richness and Flori-
da Index were reduced by more
than 25% at the two test sites com-

1992), These results suggest an im-
provement in the Palatka WWTP’s
effect on the macroinvertebrate

pared to the reference site {(FDER community in the St. Johns River.
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STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY

Facilily Name: Date Summary Prepared : _
iy of Polatka. WWTP Alzzla?
Location (attach «detailed map): County District
Pknam Northeast
Federal Permit # State GMS #and 31444 01%3L  |Facllity Type: Industrial
and expiration date: NEYe l ag State expiration date: |, 1o /43 unicip_al Federal Agricultural
FL DOALDL Other (list):

Function of facility:

Tmsdc Ap)mfgh‘c wosdeaneder <h) <pcondone, standacde onm rl{fm }\mr{;c 1o S .?‘I}ahns'Ri\k’y.
Description of treatment process: ) ‘

A 3-0mgo[ wnumhmwﬂ o.chwated ::».luzig;, WP dhat pvbuides P‘H’N{ameﬂ'h chlourng
disinfecion | vesiduals stabilizabum and diwwa k’w’a% wivh dschlninatd wlflasnt

d&schm.%c bo Jhe $4 - Tohae River.

Classification:

Receiving waters:
g SA Tohns River .

Design Flow: Mean Flow: . Flow during survey:
3.0 mad J.Fmgd. g y
Discharge is: @lntermment Seasonal Rainfall dependent

Other (describe)
therefore, the best time to sample is:

If facility has a mixing zone,"give'de'tails (size, parameters affected, ete.):

NIA.

Lisi effluent limits (if necessary, attach relevant paperwork)j Describe special permit conditions
and permit modifications:
Parameter Limit (units)
Ot elondly Aol

CAoDdS (ML) e 20 20
s (%] L\ e o i
r-nd L™ A 3L 20 i
o (™l % 5! S
DO U“"—‘m 4.0 4.0 1.0

ol (e o0 200

¢ iy o) T

th’w{;ﬁe d'tg,\ch‘u‘z.o. U'Ndh 05 L
Quanfeviy At stts
R} uUovdesls, Stveasm
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STATE OF FLORIDA

F'«'{ge 2 of DEPARTMENT OF ENVIRONMENTAL REGULATION
fibu . Yhlate FACILITY SUMMARY
~ (Facility)

[Fescription of permitted outfali(s):

3.Dmafi‘.,a,uun)ﬂld ovrfalf ok, Bwums ia.nding;wutﬁ dioe/lwugo
4 the St. ohno Hiver.

List permit violations (from MOR data or other source) and plant upsets that occurred within past
year:

No t&’*m"t violatimo n plant upsfafa occrved dtum% the paaicjm&.

Describe previous impact bioassessments, WQBEL’s, and previous or current enforcement actions:
Implct bioascessmert - (BI2A1AZ) wfflisnt vample not asetly furvic o Metropis udac. he
Crvcdaphnia. dubia. bioastiy was inualol dut o AxLessive e:am‘ya(_morfa.fr'
Macssinvertobrats (mmunidiza woe medisalely deprodid ot both botails . Mo netient
Invichmant wao obsused atiks fotcbos, Silven and coppnsample dud exceed
Closs 3 watistandards. _
/(/()\mémcemﬂ;( actiome have hen 1}4.&1-@(* Oga.uwf— e Fhaledba WLWTP.

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

No fend nateol. Faci&ﬁj hao heen an. {qumj Cmfo&cin_w.

Additional information: Staft tributing 10213 review (signature):

(Biologist}

¢
Tﬁ'- (ft.i-tj hao condadcid an anjcttaden anol Y 2 F M ’A‘;r
anfing whedy. - 77\{’4»&:(% jed lang prtienss of H Y, A Lo k! {Inspector)
!

the cotlection sesk 2 an . Coveeriie _
: S AT UL ag-fupu/l- ol alr‘j Engine
pPetiona of the coiteition Systim an boung N blathe | e/ ﬂ‘/" (Englneer)

Np@ud and wecoobra J (




Florida Department of Environmental Regulation
Northeast District * Suite B200, 7825 Baymeadows Way ¢ Jacksonville, Florida 32256-7577

Lawton Chiles, Governor Virginia B. Wetherell, Secretary
PERMITTEE: I.D. Number: 3154M01836
. Peruit/Cert Number: DOS4~229847
Allen R. Bush, City Manager pate of Izsue: June 22, 1993
City of Palatka Expiration Date: June 22, 1998
201 North 2nd Street County: Putnam .
Palatka, Florida 32077 Lat/Longi 29°36'35"N/B1°39702"W

gSaection/Township/Ranges 10 24 26
Project: City of Palatka WWIP

This permit is issued under the provisions of Chapter 403, Florida Statutes, and Florida
Administrative Code Rule(s}_i7¥301, 17-302, 17-4, 17-600, 17-601, 17-602, 17-610, 17-640,
and 17-7. The above named Permittee is hereby authorized to perform the work or operate
the facility shown on the application and approved drawing(s}, plans, and other documents
attached hereto or on file with the Department and made a part hereof and especifically
described as followsa:

To operate a 3.0 MGD conventional activated eludge wastewater treatment plant that
provides pretreatment, chlorine disinfection, residuals stabilization and dewatering with
the final treated effluent dechlorinated and discharged to the St. Johns River.

thig facility serves the City of Palatka and is located on Lundy Road, Palatka, Putnam
county, Florida. _ ﬁ

In accordance with application received April 20, 1993 and additional information provided
through June 2, 1993.

DER Form 17-1.201(5) Effective November 30, 1582 Page 1 of 11

Administration 448-4300 Water Facilities 448.4330
Water Management 448-4340

Air 448-4310
Waste Management 448.4320 Ko peled a Pupue FAX 448.4366



PERMITTEE: I.D. Humber: 3154M01836
Permit Number: DOS4—-225847

Allen R. Bush, City Manager Date of Issue: June 22, 1993
City of Palatka WWIP Expiration Date: June 22, 1998

17. 1In accordance with Chapter 17-601 FAC, the monitoring requirements and effluent
limitations for this plant are aB follows:

SAMPLE TYPE SAMPLE LOCATION L.

| PARAMETER { EFFLUENT LIMIT ! MINIMUM FREQUENCY

] !
l | 3.00 i { . { Influent or !
i Flow {mgd) { Annual Average ! Continuoug ! A t  Effluent L
l { { { { Influent (cC} !
1CBOD: (mgfYY., 1. (a) ! Weekly ! {b}) I & Effluent {d) |
A i 1 | { Influent (c) !
(_y 7Tss (mg/l) ! (a) ! Weekly ! {b) | & Effluent {d)} !
l ! ! ) ! ! Effluent l
' NH--N_ {mg/l) | {a) ! Weakly 1 {b) | s3] !
| N 1 1 ' ! ! Effluent l
| ON {mg/fl} ! {ay - } Weekly l {b) 1 (d} !
{Ll 1 1 ! t Effluent l
w1 DO (ma/l) ! 4.0 Minimum | Dajly, 7/week { Ingtrument 1 (d} !
l 1 Minimum 6.0 1 ! l Effluent 1
| pH Unitse I Maximum 8.5 l Continuous | Instrument ! {d) I
i Chlorine ! 0.5 Minimum (e}! continuous | Meter or l cce !
|Regidual (mg/iyl Q.01 Max imum | Daily, 7/week { Instrument _!Dechler. Effluent!
iFecal Coliform! ! 1 . 1 Effluent A
| no./100 [(ml) | 200 iy 1 Weekly ! Grab H {d} l
! [} !
| Toxicity l See Specific Condition Number 18 1
{ Nutrient 1 1
{ Monitoring ! See Specific Condition Number 19 !
{ Stream | - !
t Monitoring } gee Specific Condition Numbexr 20 1
! Testing ! !
1 _Methods ! See Specific Condition Rumber 21 !
(a)
! ANNURL ! MONTHLY ! WEEKLY ! ONE TIME MAXIMUM l
CBODg_ | 20 1 - A0* 1 45 1 60* !
TSS | . 20 1 apw ! 45* ! 60 * l
NE3~N 1 20 ! 20 1 24 | 32 {
CN ! 5.0 1 5.0 § 6.0 ! 8.0 l

x+  Rule 17-600.740, FAC
A. Recording flowmeter and totalizer required.

(b} 16—hour minimum flow-proportioned composite sample.

(c) Influent samples shall be collected so that they do not contain digeater
supernatant or returned activated sludge, or any other plant process waters.

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



PERMITTEE: I.D. Number: 3154401836

Permit Numbex: DOB4-225847

Allen R. Bush, City Manager Date of Issue: June 22, 1993
city of Palatka WWTP Expiration Date: June 22, 1998

19.

20.

21.

Monitoring on a quarterly basis shall be performed on the effluent with analyeis by a
certified laboratory and reported to the Jacksonville DER office for the following
parameters:

Hardness TKN

Nitrite and nitrate nitrogen temperature (average of sample time period)
Total Nitrogen Unionized ammonia (calculated}

Total Ammonia Total Phosphorus

Ortho Phosphorue

A 16-hour minimum flow proportioned composite sample is required. sampling shall be
performed on the same day as the normal plant effluent and river monitoring sampling.

In accordance with the approved river sampling program of June 3, 1591, monitoring on
a guarterly basis shall-be performed on the receiving water body (St. Johns River).
The monitoring sites are described as follows:

@—~ 50 yards upstream from discharge, north bank(uﬁ'ﬁk(%%gk)#l)
f7 — 50 yards upstream from discharge, gouth bank . ]
6@- 50 yards downstream from discharge, north banl{dmmﬁﬂﬂm JM{ va#@
2 k

- 50 yards downstream from discharge, south ban
The pafameters +o0 be measured shall include the following:

no, pH, temperature, conductivity, CBODg, TSS, NH3~N, TP, organic Nitrogen,
chlorophyll A. :

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

Field testing, sample collectiocn 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 followe:

ANALYTE RECOMMENDED TARGETS EPA METHOD
MDL PQL
copper 5 25 200.7
Lead i 5 239.2
Nickel 10 50 200.7
Zinc 5 S0 200.7 or
5 25 289.1
D.0O. 100 500 360.1 or 360.2
Total Chlorine Residual 10 10 330.) or
%0 80 330.5

Units are mlicrogram per liter
Equivalent methods are subject to approval by the Department

DER Form 17-1.201(5) Effective Kovember 30, 1982 Pagae 10 of 11



Palatka FYIS - September 22, 1997

Plant Inspection and Facility Summary by Heather Hayek,
Engineer II, Domestic Waste Section.

211 sampling and Field Assesment Data by Tim McKelvey, ES
III, Domestic Waste Biologist, assisted by Rob Zammataro,
Engineer I, Domestic Waste Section.

FIELD NOTES and OBSERVATIONS:

REFERENCE SITE: The reference site (20030334} is as close to
the same reference site as used by Scott Bulgrin and Lindy
Payne for the last FYIB (8/24/92). It is located on the
west bank of the river, approximately 50 yards east (or
downstream) of the marker and is located 100 feet or less
from the bank. This site has a stronger velocity to the
current than either the test sites. This is due to the fact
that there is a point of land at the site versus a bay or
cove location, as in the test sites, the water is deeper
across the channel, and the width of the river is slightly
less. This site was located just outside the main flow of
the current to more closely mimic the flow at the test
sites. The bottom appeared to be covered with more detritus
and some small pieces of shell mixed in with the ''peat"
substrate found at the test sites.

TEST SITE #1: This site #1 (20030322) is located
approximately in the same location as the #6 in-stream
monitoring site as required in specific condition #20 of the
permit. Located approximately 50 yards upstrean (south}) of
the POD and is 100 feet or less from the west bank of the
river. There is located near this site several residences
with canals and what appears to be a few houseboats with
w]iveaboards"” in the canals. There is also what appears to
be a commercial fishermen's and crabber's marina on a canal
closest to the test site #1. Between the shoreline and the
mid—-channel the is a deep slough that parallels the
shoreline. All plume models indicate that the effluent will
flow toward and parallel the shoreline. The test site
locations for both were chosen for this reason, to look for
the area of greatest impact from the POD. This sites ponar
drops bkrought up a heavy peat/detritus with some silt.

TEST SITE #2: This site (20030323) is located approximately
in the same location as the #5 in-stream monitoring site as
required by specific condition #20 of the permit. Located
approximately 50 yards downstream (north) of the POD and is
100 feet or less from the west bank. There are no canals or
residences located as close to this site as in the #1 test
site, but there is not any great distance between the two,
approximately 300 yards. The deep slough mentiocned above
continues into this area also. The ponar drops at this site
yielded about the same peat/detritus mixture as the #1 test

site.



page 2 Palatka FYI5

The riparian zone in all three sites was a natural forested
area as to be expected in a wetland with occasional bluffs
bordering this river.

The areas of erosion noted were from trees blown down by
high winds and erosion from the wakes from boats.



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET 5100q

X ry
SUBKITTING AGENCY COOE, m bl STOAET STATION NUMBER: DATE {WO¥Y): TiHE AECENVING BODY OF WATER:

SUBMITTING AGENCY NaME_VED 2@0302.?;+ q-22-91| 1430 ngcbi-\:\l‘l \8«\“2.\(._'

AEMARKS: COUNTY: LOCATION: CAMNE L MPRKER HZS | 5D YAfDS FIELD IDANAME: _
CAtLuXe TIDE PUTAM, [ERST oF pecer, 00" FEET TRoM weST | PEFERENCE SUTE
BN,

RIPARIAN ZONEANSTREAM FEATURES
Predominant Land-Use in Watershed (spacily relative parcent In each category):

| ForestNatural | Silvicullure | Field/Pasture | Agricuttural Residential | Commercial Industrial  |Other (Specjfy)
[0 1 |l 111 e 1 O [ 1] %R
Local Watershed Erosion (checkbox):  None [ ] Slight [E/ Moderate [:] Heavy [ ]

Local Watershed NPS Poliution {check box}: No evidence [] slght ]E/Moderate potential [:] Obvious sources D

Width of riparian vegetation (m) | List & map dominant Typical Widih (m)yDepth {m) /Velocity (nmsec) Transect

on least buffered side: Z/fm vegeltation on back . - e Eﬂw -

Adificially Channelized [fqno  [J ] o T ANedms) 4 _

sevErD ROME FECOVErY Mmost covered; —_ |

Artificially Impounded [] yes e 1T ore slnuoue 1 . ! e
. - K | ¥

rion water Mans [ o2 ]+ [22 B = o odd V{1 ) s

Canopy Cover % . Open :[Q/ Lightly Shaded (11-45%): [_—_l Moderately Shaded (46-80%): D Heavily Shaded: D

SEDIMENT/SUBSTRATE .

Sediment Ocors: . Normai:[ ] Sewage: (] Petroleum: || Chemical: [ ] Anaerobic: [K] Other: [_]

Sediment Cils: Absent:[¢]  Siight:[_] Moderate:[ ] Profuse:[ ]
Gng) moderale it smothering:udiy e s _Other:

| Sediment Deposition: Siudge:D Sand smothering: gTg savere
Substrate Types % coverage W times sampled | method | Substrate Types [% coverage |# imes sampledi method
Woody Debris (Snags) | 1 |I5and ( I 10
Leaf Packs or Mats | | | Mud/Muck/Silt ]
Aquatic Vegetation | j — j[Other: Pons o0 | 3 OONZN
Rock or Shell Rubble || | [ N |{Other: [ I B
Undercut banks/Roots |{ ] ol lprew aerial view sketch of habltats found in 100 m section
WATER QUALITY| Depth (m): [Temp. £C):| PH (Y D.O. (mgh): S;’ga‘f;n?t;";;g{;im’ gﬁiﬂdfﬂ/ Secchi (m):
Top L Xl I L« i L |
Micdepth |ty 0 #EF Lt s [ J2fl W 6.7 T
Bottom [ 3 | | I | L I |
System Type : Stream{ J( oy 2 orcer i 6ih order .} | ake:[| Wetland:[ ] Estuary: [«J-Other: (]
Water Odors (check box) Normal: [ L}~ Sewage:[____l petroleum: [} Chemical:[ ] otner:{_]
water Surface Oils (check box): None: [y}~ Sheen:[ ] Globs: [ ] Stick:[]
Clarity {check box): Clear:[ ]  Slightly twroid: | Turbid: [ ] Opaque:[_]
Color (check box): © Tannic: [\~ Green (algae):[ ] Clear:[_} other:[ |
Weather Conditicns/Notes: . ) L Abundance: Absent Rare mmon Abundant
ggpp, RN A pﬂ.«,(\f b{ee?# &WNL Periphyton ] @/GOD I
_ Yo N o A | Fish o0 g O [t
Gz 10, I ‘““'9'3“"“"\4 custremd e Hhe Aquatic Macrophytes [J [l {E/ O
Iron/sulfur Bacteria [g/ | (7 M
SAMPLING TEAM: |~ ' - IGNATURET ¢ )y, . DATE:
M MLK\swuf / ((og 2AmsaTre Cmc/éﬁ%
7 ! J



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET (4-22-96)

P THIS

SUBMITTING AGENCY CODE ""‘U":')f STOAET STATION NUKBER:  |DATE (/DY) AECENING BODY OF WATER:
a3 — 2000334 (42297 | Sldorss e
RENMARKS: _ COUNTY: | LOCATION: (CHARBEL MBAKLER 1425 T8 JARDS] FIELD IONAME:
FALLWD G TIDE  msal {BRST OF MRRKEL, 160 Freetr’ ZEFerRENCE STE,
- Weetr @amk, Kk '
Habitat Parameter Optimal Suboptimal Marginal Poor

Substrate Types

Greater than 30%
snags, logs, tree roots,
aquatic vegetation,

16% to 30%.5nags, logs,
tree roots, aquatic
vegetation, leaf packs,

5% to 15% snngs, logs,
tree roots, aquatic
vegetation, leafl packs,

Less than 5% enags,
logs, tree roots,
nquatic vegetation,

& Availabillty leaf packs (partially ete. Adequate habitat. |ete. Less than Jeaf packs, etc. Lack
decayed), undercut Some substrates may | desirable habitat, of habitat is obvious,
banks, rock, or other | be new fall (fresh frequently disturbed | substrates unstable

stable habitat, leaves or 6nags). or removed. or smothered.
$0\9 18 17 16 15 14 13 12 11 10 ¢ B8 7 6 "5 4 3 2 1
. Max. observed ot
Max. observed at Max, chserved at Max. cbserved at typical transect

Water Velocity

typical transect: >0.25

typical transect:

typical transect:

<0.05 m/see, or spate

m/sec. but < 1 mfsec _0.1t00.25 misec. 0.05 to 0.1 m/sec oceurring; > 1 m/sec
(iop wnvesxe) 20 1918 1716 G5)14 13 12 11 109878 5 4.3 2.1
. No artificial May have been Channelized, Artificially
Artificial channelization or channelized in the past | somewhat channelized, box-cut
Channelization | dredging. Stream (>20 yrs), but mostly racovered, but > banks, straight,
with normal, sinucus | recovered, fairly good 80% of area affected instream habitat
pattern sinuous pattern highly altered
Goyaie 17.16 15 14 13 12 11 10 9.8 7 8 5 4.3 2 1
: Smothering of 50%- Smothering of
. Habitat Less than 20% of 20%-50% of 80% of habitats with | 80% of habitets
E:Il:;taoissﬁ{:-ecwd e ::::itzts aﬁe.cwd by sand or silt, pools with sand or silt, a
shallow, frequent severe problem,

H

accumulation

2 a1 B 17 16

accurmulation

TEN4 13 12 14
R

sediment movement

.9 3.7 8

pools absent
E 4 3 2 1

_Bank Stability

—

i

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

20 1918 17 16

Moderately stable.

Infrequent or semall
areas of erosion, |
mostly healed over.

6514 13 12 11

Moderately unstable.
Moderate areas of
erosion, high ercsion
patential during floods.

4698 7 6

Unstable. Many (60%-
BO%) raw, eroded
areas. Obvious bank
sloughing.

5 43 2 17

Riparian Buffer
Zone Width

"

Width of native
vegetation (least
buffered side)
greater than 18 m

(201918 17 16

Width of native
vegetetion (least
buffered side} 12 m to
18m

15 14 13 12 i1

Width of native
vegete..‘n’cm 6to 12 m,
human activities stil]
close to system

0.9 8 7 6

Less than 6 m of
native buffer zone
due to intensive
hurnan activities

h 4 3.2 1

Riparian Zone
Vegetation
Quality

.‘2.0

Over 80% of riparian
surfaces consist of native
plants, including trees,
understory shrubs, or
nen-woody racrophytes.
Normal, expected plant
community for given
sunlight & habitat
conditions.

(2071918 17 16

50% to 80% of riparian
zone is vegetated, and/or
one class of plants
normally expected for
the sunlight & habitat
conditions is not
represented. Some
disruption in
community evident.

15 14 13 12 11

25% to 50% of riparian
zone is vegetated,
and/or one or two
expected classes of
plants are not
represented. Patches
of bare goil or closely
cropped vegetation,
disruption obvious.

10 9 8 7 6

Lese than 25% of
streambank surfaces
are vegetated andfor
poor plant community
(e.g. grass monocculbure
or exotics) present.
Vegetation removed to
stubble height of 2
inches or less.

5 4 3 21

Add 5 points if cross-sectional area of flow is estimated

Comments [ &Ry preves a Rerdd

to be > one square meter during periods of normal flow. 1. mﬂ, V{jj“”‘ & oo s 2 3
50| TOTAL SCORE ot et ol
ANALYSIS DATE: ANALYST: S RE !
e T MV ey W M Wby
/J Y 7

- o



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PRYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (51050 _
SUBMITTING AGERCY CODE: STOAET STATKON NUMBER: DATE (M/D TIME RECEWIP\G BODY OF WATER:
SUBMITTING AGENCY NAME: S;%éﬁ% Qﬂg ZDDbO%L’Z, q zLG] {"POD . -_JOWS YZK\[F/?Z
FIELD ID/NAME: 725-7— SITE #l

LCO‘\TJON

e W @",\%M G H’ @ﬂ CU(’E.M?@ N,

RIPARIAN ZONEANSTREAM FEATURES
Predominant Land-Use in Watershed (spedfy relative percent in each category):

ForesYNatural | Silviculture | Field/Pasture | Agricultural | Residential | Commercial Industrial  |Other {Specify)
[ P 1] | |1 NIzl |
Local Watershed Erosion (checkbox):  None [ ] stight [ Moderate [ | Heavy []

Local Watershed NPS Pollution (check box): No evidence [] Stignt[ ] Moderate potential [] obvious sources L__]

Width of riparian vegetation {m) List & map dominant
on least butfered side: vegeraﬁon oh back

Artificially Channelized [dno  [] o
raceni, severe some recaya TN
Adificially Impounded [J yes Y ot sinolis

High Water Mark: 5 1+PR4a |=[pBsAagy

{m nbeve presenl waler kevel]  (present dopth in mi {m Bbows bed]

Ganopy Cover%:  Open : [} Lightly Shaced (11-45%): [ ] Moderately Shaded (46-80%): [} Heavily Shaded: ]

SEDIMENT/SUBSTRATE S
Sediment Odors: Normal: [ | Sewage: [ ] Petroleum: || Chemical:aerobic?&] Other:{ ]

Sediment Oils: Absent: [}~ Slight: [ ] Moderate:[ ] Profuse: [ ]

Sediment Deposition: Sludge: [ | Sand smothering: gight moderaie gjit smothering: gt medarald’ ey,

Substrate Types % coverage [ times sampled | method | Substrate Types (% coverage {# times sampled method

Woody Debris {Shags) 1 J _ }sand { ] !

Leaf Packs or Mats | | lMudfMucka|lt/P€a;r*| 2o

Aquatic Vegetation 1l [ ]I ]oter { ]

Rock or Shell Rubble || | | ] ][Other: 1N ]

Undercut banks/Roots || it R |Draw aerial view sketch of habitats found in 100 m section

WATER QUALITY| Depth (m): |Temp. («C): | pH (sU): | D.O. (mgn): 3"3&5%“}23{‘;’;”" ShLavry Secchi (m):
Top | I [ I |
Mid-depth [ 4.5 ][ 2993 JLT1{ 2.k 125 0.7 IT’) 1
Bottem i | !

System Type : Stream:l:](13~°’r‘d"24’}‘f1 gigg;m) Lake:[ ] Wetland:[] Estuary: E—o’her

Water Odors {check box): Normalzg’ Sewage:[ |  Petrotleum:[ | Chemical:[ | Other:{ "]

Water Surface Qils (check box): None:[g/ Sheen:D Globs:[:] SIick:D
Clarity (check box): Clear:[ ]  Slightly turbid: [}—"Turbia:[ ]~ Opaque:[_]
Color {check box): Tannic: [t} Green (algae): ] Clear [] Other:[]
Weather Condmonstotes Abundance: Absent Rare Common Abundant
M (, M hoed o Periphyton O & O [
PO Fish O O 0O _ &
o tid ~|—uﬂmw~l&m v’\’“ S Aquatic Macrophytes [ ] O B O
frorvsulfur Bacteria 11— [} ! []

SAM PLING TEAM:

oty | Yoo Zuwwses %m@dﬁxy%&?’ =




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET (4-22-96)

Puaten FHIS

SUBMITTING AGENCY GODE ’Eg,é { STORET STATION NUMBER:  |DATE (WDY): | RECEIVING BODY OF WATER:
SUBMNTING AGENCY NAME: 20050222 ai /2 ﬂ? ST, JOHNS R VEC
REMARKS: COUNTY:  |LOCATION: L3y A0S UPSTREA oF- 90D FIELD IDNAME:
F&U.,ltd(rﬂDE ?UTMAM toe FEET o OASEST BANK 4 WS‘IE #{
Habitat Parameter Optimal Suboptimal Marginal Poor
?gater than 30% 16% ta 30% 'sna"' ,Jogs, | 5% to 15% snags, logs, | Less than 5% snags,
haga_10g3,-ttEe roots, 08 If ¢ - tree roots, aquatic logs, tree roots,
Su bstra_t e T.y.pes -—aquatic vegetation, getatio ?‘ vegetation, leaf packs, | aquatic vegetation,
& Availability  [“eatpacks (partis)] - Adequate t. |ete. Less than lesf packs, ete. Lack
decayed)undercut Some substrates may | desirable habitat, of habitat is obvious,
@f_nf{@rock, orother | benew fall (fresh frequently disturbed | substrates unstable
E stable habitat. leaves ar snags). or removed. or smothered.
20 1918 16 15 14 13 12 11 10 9 8 7 8 5 4 3 2 1

Water Velocity

Max. observed at

Max, observed at

Max. observed at

Max. observed at
typical transect

Bank Stability

erosion or bank failure.
Little potential for

Infrequent or small
areas of erosion,

Moderate areas of
erosion, high erosion

It%f'picalbtr'ansecrtlij>0.25 typical transect: typical transect: <(.05 m/sec, or spate
sec. but < 1 m/sec 0.1 tp 0.25 m/sec 0.05 to 0.1 m/sec occurring: > 1 m/fsec
(jwm_ [SAsERE) | 20 1916 17 16 15704 43 12 11 109876 5432 1
. No artificial May have been Channelized, Artificially
Artificial channelization or channelized in the past | somewhat channelized, box-cut
Channelization | dredging. Stream (>20 yrs), but mostly recovered, but > banks, straight,
with normal, sinuous r(leoovered, fairly good 80% of area affected | instream habitat
patiern sinuous pattern highty altered
Bdy1016 17 16 15_14 13 12 11 10 9 8 76 5 4.3 2 1
Smothering of 50%- Smothering of
Habitat Less than 20% of 20%-50% of 80% of habitats with | >80% of habitats
. habitats affected by habitats sffected by ) ° :
Smothering sand or silt gand or silt sand or silt, pools with sand or silt, a
accumuiation accumulation shallow, frequent severe problem,
E sediment movement pools absent
20 191817 48 1514@?11 10 9 8 7 B 5 432 1
Stable. No evidence of | Moderately stable. Moderately unstable. | Unstable. Many (60%-

80%) raw, ercded
areas. Obvious bank

Riparian Buffer
Zone Width

.

vegetation (least
buffered side)
greater then 18 m

vegetation (least
buffered side) 12 m to
18m

vegetation 6 to 12 m,
human activities still
close to system

future problems. mostly healed over. | potential during floods. [ sloughing.
20 1918 17 16 @4131211 10 9 8 7 B 5 4 3 2 1
Width of native ~Width of native Width of native Less than 6 m of

native buffer zone
due to intensive
human activities

Riparian Zone

surfaces consist of native
plants, including trees,

zone is vegetated, and/or
one class of plants

zone is vegetated,
and/or one or two

@‘19181716 15 14 13 12 11 i0 9 8 7 6 5 432 1
Over 80% of riparian 50% to 80% of riparian | 25% to 50% of riparian | Less than 25% of

streambank surfaces
are vegetated and/or

5

5|1 ¢

to be > one square meter during periods of normal flow.

Vegetation understory shrubs, or normally expected for expected classes of poor plant community

Qu ality non-woody macrophytes. | the punlight & habitat |plants are not {e.g. grass monoculture
Normal, expected plant | conditions is not represented. Patches | or exotics) present.
community for given represented. Some of bare soil or closely | Vegetation removed to
sunlight & habitat disruption in cropped vegetation, stubble height of 2

= conditions. community evident. disruption obvious. inches or less.
20)1918 17 16 15 14 13 12 1§ 10 9 8 7 6 543 2 1
Add § points if cross-sectional area of flow is estimated Comments

TOTAL SCORE
ANALYSIS DATE: ANALYST: 8 TURE i
&‘f—-l’&"]”l T M Keve ?&m‘f% R M Vel
LY [ /




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET 1008

SUBTTTRG AGEnCY GO0t L 0 51 STORET STATION NUMBER: | DATE paDn): | TIME RECEVING BODY OF WATER:
SUBMITTING AGENCY NAME__pJ 0D ~ IPK 20020223 3.2247 1315 ST Jonns, ANEA
FIELD IOMAME:

REMARKS: FﬂLL\I\bb' TOE

COUMNTY:

Hrrma

LOCATION: 53 s DOvspSTEAMS (- Pob
o7 EET RO WEST QR

TEST SUTE 3,

RﬁHIAN ZONEANSTREAM FEATURES

Predominant Land-Use in Watershed  (spadify relative percant in each calegory):

1 Forest/Natural | Silviculture | Field/Pasture Agricultural Residential | Commercial industrial  {Other {Specify)
LLQQJFJFJFJf]FjF]W@;
Local Walershed Erosion {check box):  None [] Slight m/ Moderaie D Heavy [ ]

Local Watershed NPS Pallution {check box):

No evidence | |  Slighl B/Moderate potential [_] - Obvious sources ]

widlh of riparian vegetalion (m)
on least butiered side: 7{{m

List &m

ap dominant

vegelation on back

.(_...

Arificially Channelized [0
Artificiatly Impounded [ yss

[

O]

Feoenl, stvers aome FRCOVEry moslly recnvered
mare sinuous

T T
1
1

High Water Mark:

. 25

y [1=¥_] = [&&es]

ksCron [Ho s el el berved] (o oo anl Deoth n my

™ Aorven Deed)

|J.£) mdeep] _ Wﬂ X;-‘deeﬂ

Typlcal Widlh {m)/Depth {m) Veloclty {(m/sec) Transect
SPL m wide
-—- -

Ol B

m/s

{mn

Canopy Cover % :  Open :[\]/Lightly Shaded {11-45%}: [:I Moderately Shaded (46-80%

y: [ ] Heavily Shaded: DJ

SEDIMENT/SUBSTRATE

Sediment Odors:

Normal: [ | Sewage: [ ] Petroleum: || Chemical: [] Anaerobic: Y other: [ ]

—

Absent; [ b~ Slight: [ ] Moderate: [ ] Profuse:[_]

Sediment Qits:
Sediment Deposition: Siudge:{ | Sand smothering: R modordl® Silt smothering: i ”;%‘fferrag Other:
 Substrate Types |% coverage # imes samplad mothod | Substrate Types |% coverage [# imes sampled meathod
Woody Debris (Snags) || 1l | T |Band C 1 [ 1L i
Leaf Packs or Mats [ 1| [ ] ] [MudMucksSilt C I 1
Aquatic Vegetation [ o Ul [|Cther: \-€at™ L /G0 T = [ |[[pere
Rock or Shell Rubbie 11 |[Other: [ |
|Undercut banks/Roots |[__ [ | ]praw serlal view sketch of habltals found In 100 m section J
LWATER QUALITY| Depth (m): [Temp. («C): | pH (L) | D.O. (mah): Ocrosnggn%“zggfim.} Subayy Secchi (m):
Top [ 1l - L ; [ 0 i
vgaen T L a0as Lkar 1 &se | jzvs 1 o 0 .9
“horom A 7 l = I | —
|System Type : g”eam:D(gsrid-_Q;\lﬁ order_Sih; Gt > ) Lake:[ ] Wetland:[_] Estuary: Eﬁher: ]

Water Odors (check box):

Normal: [g;fszwage: []

petroleum:|[_] Chemical:|_|

other:[_]

water Surface Oils {check box): None: []/

sheen:[ |

Globs:[_] Stick:[_]

Clarity (check box)!

Clear:[_}

Slightly turbid: E/cfurbid: |:|

Opaque:| |

Color (check box):

Tannic: [E/Green (algae): [ ]

Clear: D

Other: D

lostmia v ant Jﬁ&wd o
i due 0 Jegao ke

R, vy 1

lron/sulfur Bacleria

Aquatic Macrophytes [ ] 4

:

veather Condilicns/Notes: - Abundance: Absent  Rare Common Abundant
S\-)NW[ LA Periphyton O] P
Fish ] ]

]
]
E/
1

FD@E

 I—

SAMPLING TCAM:

T A

ML'K@Ldf»vI /@“% Zm«m/l’!ﬂ—ﬁo

' (}D/.‘ré‘[ |
7
sl

bl A Wt
g



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET (4-22-96)

Pt LS

e 2y
SUBMITTING AGERCY COOE- AU STORET STATION NUMBER: | DATE MO/ RECENING BODY OF WATER:
SUBKITTING AGENCY NAME___ N ED =JIAK | 702022 D O‘,Zz_q’l <. DONDS @ wefl

REMMAKS {ﬂ'LLIUG DL COUNTY: LOCATION: 40 WAKDS DOusISTEERRL OF- VoD } FIELD I0amE:
onsenend GoD. [Pumaed | 100 FEET BRom EST 8K, EsT SITE #Z
Habitat Parameter Optimal Suboptimal | Marginal Poor

Substrate Types
& Availability

70

Greater than 30%
snags, logs, troe roots,
equatic vegetation,
lea{ pagke (partially
decayed), undercut
banks, rock, or other
stable habitat.

Ao oie 17 16
R

16% to 30% snaps, logs,
tree roots, aquatic
vegetation, leaf packs,
etc. Adequate habitat.
Some substrates mny
be new fall {fresh
Jeaves or snage).

15 14 13 12 11

5% to 15% enags, logs,
iree roots, aquatic
vegetation, leaf packs,
etc. Less then
desirable hobitat,
frequently disturbed
or removed.

0 9 8 76

Less than 5% snags,
logs, tree roots,
aquatic vegetation,
leal packs, ete. Lack
of habitat ie obvious,
substrates unstable
or smothercd.

5 4 3 2 1

Water Velocity

[ ]

Max. observed ot
typical transect: >0.25
m/see. but < 1 m/scc

Monx. observed at
typical transect:
0.1 to 0.25 m/sec

Max, observed at
typical transect:
.05 to 0.1 mfeec

Max. ohserved nt
typical transect
<005 m/sec, or epate
occurring; > 1 m/sec

Artificial
Channelization

20 1918 17 16 15@131211 109 8 7 6 5 4.3 2 1
No artificial May have been Channelized, Artificially
channelization or channelized in the past | aomewhat channelized, box-cut

dredging. Stream
with normal, sinucus
pattern

{(>20 yrs), but mostly
recavered, fairly good
sinuous pattern

rocovered, but >
£0% of nrea affected

banks, straight,
instrearn habitat
highly altered

[ 15 ]

accumulation

21 191 R 17 16

accumulation

ih 1441312 11

(GOyo 18 17 18 15 1413 12 13 10 9 876 5 4.3 2 1
_ Smothering of 50%- Smothering of
i Less than 20% of 20%-50% of ) > ] E¢
Habitat habitats affected by habitats affected by | ol of PAMIEa b th | »80% of habitats
Smother]ng sand or Eilt sand or silt sand or Bilt, pools with sand or silt, a
shallow, frequent severe problem,

sediment movement

in.s 8 7.8

pools absent
5 4.3 2.1

_Bank Stability

% ]

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

20 1918 17 16

Lt g
Moderately stable.
Infrequent or small
areas of erosion,
mostly hesled over.

15 (TG 12 11

Moderately unstable.
Moderate sreas of

erosion, high erosion
potential during floods.

10 9 8 7 6.

Unstable, Many (60%-
B0%) raw, eroded
ereas. Obvious bank
sloughing.

5 4 3 2 17 °

Riparian Buffer
Zone Width

Width of native
vegetation (least
huffered side)
greater than 18 m

éh 191817 18

Width of native
vegetation (least
buffered cide) 12 m to
18m

15 14 13 .12 11

Width of native
vegem_.‘:i'on 6 to 12 m,
human activities still
close to system

10 9 8.7 6

Less than 6 m of
native bufler zone
due to intensive
human activities

5 4 3 2 1

Riparian Zone
Vegetation
Quality

[ 7o

Over §0% of riparian
surlzces consist of native
plants, including trees,
understory shrubs, or
non-woody macrophytes.
Normal, expected plant
community for given
sunlight & hahitat
conditions.

(2% 1918 17 16

50% to 80% of ripanan
zone i6 vegetated, and/or
ane class of plants
nonmally expected for
the sunlight & habitat
conditions is not
represented. Some
disruption in
community evident.

15 14 13 12 11

25% to 50% of riparian
zone is vegetated,
and/for one or two
expected classes of
plan:s are not
represented, Patches
of bare soil or closely
cropped vegetation,
disruption obyious.

Less then 25% of

streambank surfaces
are vegetated andlor
poar plant community
{e.g. grass monoculiure
or exotics) present.
Vegetation removed to
stubble height of 2
inches or less.

10 9 8 7 6

5 4 3 2 1

—_

[ 5 ]

Add & points il cross-sectionzl area of flow is estimated
to be > one square meler during perieds of normal flow.

[ {2L_| TOTAL SCORE _

Comments |
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FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: Q '\YU Sax DCK\('\LSV\(OV Sample Collection: Dateci?c')\al\ Time_ HCO
County: P{A{“{\CLW‘\ Test Beginning: Date ;E % Time_330
Contact/ District: 1\ o W\L\Kt\wu/\\czﬁr\\ms% Qshndg, anT:;f:gf?,f Djag mﬁ t;"‘“i Li){)ﬂ
NPDES Permit #: FL.OO 460 G\ v gOrganism Age': 14 t;f;liinﬁ meh ¥
s le #: . — . -
LIMS Sampe & 15\939"1‘;[1\:15.101;#. Il= Sep 23 15 Test Organism! (L{[){ N—\\Cx ¢ C”(\gJ
sample g Instrument
Test Type: @?&_@Dehnmve Calibrations: pH  Temperature °C D.O. mgﬂ_. Conductivity pmhos/cm
. fait | Static Renewal | Flow-through meter #7851 90H018262 90H018262 GY005749
emperallre range: :2ombamrmb » ot 12 @70 24. a2l T Bk @5 Soe 1651 @ 10l b
Test Number: _}___ | é~ a0 @OI O G99 @03 eold ¢
Remarks: D = dead, M = missing 2atr 7Y @70 b oY% 2 @55c A3 @ L] 5
Goefc /055 @/005 @RS o
ssre WWe70 250 edst i eddlec s0hlae fol
49 e0_ 1990 @ /005 @255 °C
UNCORRECTED
Number Live pH Temperature {*C) D.O. {mg/L} %%‘:1%‘(&%%}
Gonc. | Chamber#| Ohr | 24h [48h { Ohr |24h [ 48h | O hr| 24h [48h Ghre |24h |48h | Ohe [24h |48h
TR CL 2 515 s 52 R b elzssiaal 11 [es o Ml 1205 S
SAGTCo 1= 13% 5 1ss sk |58 wizs2ipolnl 6.7 [ed POU 1255 U0
cxyy G [ C3 SIS 1S |g2 18453 B 1252 BT .8 WS S0 255 S
,_(‘*\D L‘*\ TOS [ Ylss (gilsaoviesoloyly |67 (g 1555 255 1860
OOl G [ Sl7el77q 52 22/9_,%? 23 162 1e-K|s 1725 HIS
OBl ¢ Lo e 1S (76 77714 105 (251 |25 AG 3 68 [ ¥ [120 1935 KD
Ol CO [ 15 519 177041851 2509633 16 7 3RS 930
ool CY 155 (7o | 771aP5 ) 25328460 o€ L¥45 1954 QS

Measurediioaded by VA2 | ND [mF N | 12 mE | aD (R h’\F N | R ME [ND PRk lmE
Recorded by: Ol WETMEIND | MO U G | pb [z B | Mh (el iz | MO |

investigators' Signatures Sait Water Water Quality Parameters e fael by me

/‘4’/ [ Ly {ﬁa f/f‘f_ﬁ Well Water f 20% Min Water | Sample Method | Measured b
. ield Total Residuai Ci2 {mgiL}: 0,04 | — Tim M@ V'?
Lab Total Residual Cl2 (mgi): {0 .05 L0 0.0 TR -

ﬂ\&mﬂ\aﬂ QC&W,W\ Alkafinity (mglL as CaC0g) :__{ 25 99 Moo | ¥
gty 'h{lﬂh.n Hardness (mg/L as CaCOz) - {3 2¢ e 1¢@
) . { ammonia (mg/L as N} . < 0 O T i Co-or 7 o »&D_
j‘:,///, 7 qonia Ammonia g Ammonla Control  ~ \ Sample é opt
reviewer form undated amian - heter #98136 Meler SlOpe ) )_\ le__ Blank: _ 0 QflSahnny — Sahnny



FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: L éuxhb‘\“ PC\\ L‘C\‘¥O~J‘ Sample Collection: Date ] \93 87 Time_ L1080
County:  unciim Test Beginning: Date_"t[23]1 T~ Time_\33()
conact/Oisviot._Tyops ¢ Kelvery [IME Orgariom Baich 8, 3%~ Diert B -1
NPDES Permit #: FLO0O L4000 | Organism Age: AN D )
LIMS Sample #: ; . 9)- scP-p- » . s
samp'l::a Iy -___ﬂ_ M; i‘??ﬂiljms o Instrumentj‘q L—‘b_ Test Organism: Qﬂr\ S C\CL{)I\A Q. d\}&\ =
Test Typ%géz_e’_@l Definitive Calibrations: pH  Temperature °C D.O. mgA.  Conductivity umhos/em
Temperam%%hfagﬁl:zgﬁnewg' | Flow-through meter# 7851 90+018262 90H018262 (9005749
incubator @58 2. e ONr 1@ 70 Mr @Y i edSDC 1D e 1] U
Test Number: 2L of <~ 9o efu GG @ ileS @dS. Peg
Remarks: D = dead, M = missing sahr 78 @ 7.0 LUb @) L @235 jedle lornd
e 9.0 1005 @ 47t @25,/ °C
ssir 20@70 2% @282 §.1 @2AS9ec fo%.2 @ b
Goelo 100k _@ 005 _@ 25,5 °C
: UNGORRECTED
Number Live pH Temperature (°C) D.O. (mg/l) %‘;’:&(%
cone. lChamber#| ohr | 2anj4ah | ohr | 24nh |[48h | 0 hr | 24h [48h |ohr [24h 48D | Ohr 24 R {48 h
4\ A STs]S |z S 24.2 | A AN7.0 % liss 50
(H 0 SIS = 8. ST G¥ %S
(¥ C 15 |5 i3 It "5 185
i D [ F |5 1% 5.0 ms LA ES
1o A 'S8 Jze L0 |2k 7 4A| 6.4 -V |0 g50
00 by e SIs |y %.0 a4 ! ‘DS
(¢ o C IS |5 %0 a1 1.0 00
o'y | O T2 05 6.0 24 - L4 3T
Measured/Loaded by: | A £ | MU ImF~ | ~b my ] vD mElAaD v | »e e
Recorded by: o/ TN M VD e ~p vlgqaD ¥ iz§ ~D FE-
Investigators' Signatures Salt Water Water Quality Parameters ¢ el ﬁy nE
Ky 7473 QMtJ\—/ well Water | 20% Min Water | Sample | Method | Measured by
o 2 _Field Total Residual CI2 (mgy:_ ' 0.HA | —  [Tim Mchobey
R, ab Total Residual C12 (mglL: 0.y 1005 1000 | ¥5
Mes, had/ :ﬁt«k(,&ﬁ\ Alkalinity (mg/l. as CaCQg) : 10 %5 [Haoh | ¥
Am\n Kmh,\ Hardness (mg/L as CaCOg} - 50 AW | Hach Kiz.
o _4? otal ammonia (mgiL as N} - LA.CiT <007 Qs on | D
mmonia Ammonia Ammonia Control _ Sample \

= L
e et -—';‘_//

ravigwer torm updated 4/01/86 ™

ppt

R t
Meter #95136 Meter Slope:ﬁ Blank: io'_OQSalinl!y: C/ PP Salinity:



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

Chlorophyll a 022] o0s2] o094 1.60| 3.02] 4.63| 6721 9.87] 14.68| 27.35] 48.70
Periphyton

Chlorophyll g 031| 0431 077 104| 216{ 294 645]| 10.51} 17.00| 39.51| 60.85
H-D Diversity 08a| 2121 248] 274] 2.88] 3.09| 3.25{ 340} 352 3.76| 3.90
Qualitative Taxa

Richness 9.00| 12.00{ 17.00] 20.00| 22.00] 24.50| 26.00] 28.00] 31.00] 37.00| 53.00
H-DI Taxa Richness

6.00f 650 9.00| 11.50| 13.00] 15.00} 17.00] 21.50| 26.00| 29.00| 32.00

TKN 030) 039 056] 0731 087 1001 1.11 1.26] 149 193 280
Ammonia 0.02F 002] o0.04] 0050 0.06[ 008! 013 014] 020] 034] 0.60
NO2-NO3 001} ©001] 003] 005i 007/ 0.10] 014 0204 32| 0.64) 1.05
Total Phosphorus 0.021 003 00s5] 006] 010] 0.13]{ 0.18] 0251 639 074} 1.51
Ortho Phosphate co1] o001| 0.03] 004 005] 0.08{ ¢i11| 0171 027| 059| 137
Turbidity 0.60] o050 120] 145 210] 2.80] 3.60) 4.50] 6.65] 10451 16.30
LAKES ‘

(477 stations)

Phytoplankton .
Chlorophyll g 080 1.71| 2.88] 4.28] 1006] 13.40] 20.00| 30.10| 47.20; 65.44)113.90
Dredge Diversity 0.711 0971 143 174 198) 212 221} 259 285} 3.15{ 3.17
Dredge Taxa

Richness 300 5001 650 7.00] 9.00] 10.00] 11.00] 13.00| 15.001 17.00| 21.00
TKN 036f 049 067| 083} 1.08] 126| 140j 151 1.681 2.11[ 346
NH3+NH4 0011 002] 0.02] o003f 004 006 0081 012] 0.15{ 021| 028
NO2-NO3 000t 000 001 001{ 001] 002] 004f 005 0.10] 0.14] 023
Total Phosphorus 001 002] 002] 003] 005] 007{ 008 0.11 0.14{ 023} 042
Qrtho-Phosphate 0001 o0.01f 00t} o002] 003] 004] 005 006f 008 021} 032
Turbidity 1.00| 1251 155t 205 275] 4.50] 6.45| 9.60] 14.10( 26.00] 40.00
ESTUARIES

(690 stations)

Phytoplankton

Chlorophyll a 2.14| 328 449 5131 600] 693 7941 9.60| 12.40] 17.60| 22.20
Dredge Diversity 1.34 1,53 191 2281 2.56] 290 3.15] 359 401| 453} 498
Dredge Taxa

Richness 400l 600| 900| 1.00| 15.00] 18.50f 25.00| 35.00{ 41.00| 62.00] 90.00
TKN 0.26] 034| 042f 050] 059 0691 076 082| 095 1301 1.49
NH3+NH4 0.01] 0021 003 004] 005! 006] 008] 009| 0.13; 022] 0238
NO2-NO3 ool o000l oo0i] o01] oot} 0.02] 003] 005 008y 0.17] 023
Total Phosphorus 0.01| 0021 006] 007] 010] 0.11] 0147 017 0231 043} 059
Ortho-Phosphate 001 0021 003| 004] 0040 005] 007] 009 0.12] 0.21] 0.44
Turbidity 350| 4.00] 4.50| 505{ 5.40] 566} 630] 6.80] 800| 1140 1175
Units:

Phytoplankton Chlorophyll a (ug/L), Periphyten Chlorophyll a {m g/m?), Nutrients (mg/L}), Turbidity (NTU}, Taxa
richness and diversity values are for macroinveriebrates



" Benthic macroinvertebrate taxa list for the City of Palatka WWTP, collected
via Ponar grab samples in the St. John’s River, on 22 September, 1997.
Densities, in number/m2, represent the mean of three replicates.

Reference Site Test Site1 Test Site 2

Acarina

Piona sp. 14 42 250
Unionicola sp. - 42 -
Amphipoda

Gammarus mucronatus - — 500
Gammarus sp. 69 - 1083
Diptera

Ablabesmyia mallochi - - 250
Ablabesmyia rhamphe grp. 278 1569 1569
Ablabesmyia sp. - - 111
Cladotanytarsus sp. 194 83 500
Coelotanypus sp. 264 167 1153
Dicrotendipes modestus - — 250
Dicrotendipes simpsoni - - 250
Glyptotendipes paripes 9931 9236 24569
Glyptotendipes sp. 194 125 1333
Goeldichironomus holoprasinus - 83 111
Goeldichironomus natans — 1056 1625
Goeldichironomus sp. 14 500 1472
Palpomyia/Bezzia grp. 42 42 -
Polypedilum halterale grp. 417 208 222
Polypedilum scalaenum grp. - 42 -
Procladius sp. 583 167 3139
Tanytarsus sp. 125 42 444
Tanytarsus sp. G Epler 347 125 250
Tanytarsus sp. L Epler 1306 1431 1958
Tanytarsus sp. T Epler - 42 —
Undetermined Chironomidae 833 458 3250
Zavreliella marmorata — 42 -
Ephemeroptera

Caenis sp. 222 167 167
Gastropoda

Undetermined Gastropoda 97 - -
Undetermined Hydrobiidae - 42 250
Hirudinea

Gloiobdella elongata - - 83
Isopoda '

Corophium lacustre - - 167

Cyathura polita 319 42 3167



Oligochaeta

Aulodrilus pigueti
Bratislavia unidentata
Haber speciosus
Limnodrilus hoffmeisteri
Undetermined Oligochaeta
Trichoptera

QOecetis inconspicua cmplx.
Oecetis sp.

Undetermined Leptoceridae
Undetermined Trichoptera

111

431
14
125

42
500
42
42

375
125
83

1917

83

583
250
83
83



Phytoplankton taxa list and densities (#mL) for the City of Palatka
WWTP, collected via subsurface grabs in the St. John’s River, on 22

September, 1997.

Reference Site

Bacillariophyceae
Coscinodiscus sp.
Cyclotella sp.
Fragilaria sp.
Melosira sp.
Nitzschia sp.
Undetermined Pennales
Chlorophyceae
Ankistrodesmus sp.
Chodatella sp.
Coelastrum sp.
Cosmarium sp.
Crucigenia sp.
Dictyosphaerium sp.
Elakatothrix sp.
Kirchneriella sp.
Oocystis sp.
Pediastrum sp.
Scenedesmus sp.
Schroederia sp.
Tetraedron sp.
Tetrastrum sp.
Undetermined Chlorophyceae
Cryptophyceae
Chroomonas sp.
Cryptomonas sp.
Cyanophyceae
Anabaenopsis sp.
Aphanocapsa sp.
Aphanothece sp.
Chroococcus sp.
Cylindrospermopsis sp.
Dactylococcopsis sp.
Gloeocapsa sp.
Gloeothece sp.
Lyngbya sp.
Lyngbya contorta
Merismopedia sp.
Microcystis sp.
Oscillatoria sp.

42
672
504
252

84
42
42
84
42

42

546

126
42
42

630

3151
4579
378
42
1008
1680
1932
1050

Test Site 1

96
264
168

48

24

24
24

48

24
48
48

312
24

72

24

24
72
96
48
840
2472
264
24
643
1080
936
936
264

Test Site 2

84
504
252
294

84

798

378

2394
5251
294

672
1176
1764

840
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Remarks

L e e e e e e

3
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