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Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: City of St. Augustine Wastewater Treatment Plant #2
County: St. Johns
NPDES Number: FLO021989
State Permit Expiration Date: 28 November 1993
Toxics Sampling Inspection (XS1)
Date Sampled: 25 January 1993
Results: No organic constituents were detected in the effluent sample

above practical quantitation limits. The only metal found above practical
quantitation limits was an innocuous concentration of iron, at 31 pg/L.

(-3ompliance_l-3iomonitoringﬁlnspection (CBI)
Date Sampled: 25 January 1993

Results: The sample of final effluent was not toxic to either the
cladoceran, Ceriodaphnia dubia, or to the fish, Notropis leedsi. No mortality
occurred during the 48 hour bioassays.

fmpact Biocassessment Tnspection (IBI)
Date Sampled: 25 January and 1 February 1993

Results: Benthic macroinvertebrate populations were not degraded, as
demonstrated by high taxa richness and Shannon-Weaver diversity. The
phytoplankton community was not adversely affected by the discharge.
Populations were typical of oligotrophic conditions, and were strongly dominated
by diatoms (mainly Skeletonema sp.). Chlorophyll @ was below detection limits at
all study sites. Total and fecal coliform bacteria were well below Class III
standards in the effluent, and study sites.

Water Quality fnspection (WQI)
Date Sampled: 25 January and 1 February 1993

Results: Phosphorus-containing compounds and nitrate-nitrite were
relatively high in the effluent, but were low or undetected at the study sites. Algal
growth potential results corresponded with nutrient concentrations. Growth of
Selenastrum capricornutum was high in the discharge, but the marine alga,
Dunaliella tertiolecta, indicated no enrichment problems in receiving waters.

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 City of St. Augustine Waste-
water Treatment Plant #2 is located
on Fish Island Road in St. August-
ine, St. Johns County, Florida (see
maps in Appendix). This 1.0 MGD
design flow facility is one of two that
serve the city of St. Augustine, Do-
mestic waste is treated by a complete
mix activated sludge system, with
disinfection, sulfur dioxide dechlori-
nation, and post aeration before dis-
charge to the Matanzas River (Intra-
coastal Waterway).

State permit limits are as follows:
BODj and TSS (maximum of 60 mg/
L, weekly average of 45 mg/L, annu-
al average of 20 mg/L), TKN (annual
average of 14 mg/L), dissolved oxy-
gen (minimum of 5.1 mg/L), pH (6.0
to 8.5), fecal coliforms (daily maxi-
mum of 800 organisms/100 ml, an-
nual average of 200 organisms/100
mL), and total residual chlorine (min-
imum of 0.5 mg/L for disinfecticn,
maximum of 0.01 mg/L at discharge).

During the past year, no permit
violations have been noted, although
a routine inspection in June, 1992,
revealed some minor deficiencies in
sample collection and recording of
data. InJune, 1990, the effluent was
toxic to Mysidopsis bahia (see Facil-
ity Summary in Appendix). Gener-
ally, problems with this facility have
been promptly addressed and solved.

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 the Intracoastal Wa-
terway at Channel Marker 32) and
two test sites bracketing the dis-
charge (see maps in Appendix). A
habitat agsessment was performed in
situ to establish comparability be-
tween sites. Supplemental physical/
chemical data were also collected on
the effluent and study sites. Acute
sereening toxicity bioassays, using
Ceriodaphnia dubic and Notropis
leedsi as test organisms, were per-
formed on an effluent sample (We-
ber 1991). The effluent was analyzed
for metals and for organic constitu-

ents (base neutral and acid extract-
ables, and pesticide extractables).
Additionally, nutrient analyses were
performed on effluent, reference, and
test sites. Methods used for all chem-
ical analyses are on file at the Talla-
hassee DER Chemistry Laboratory.

Benthic macroinvertebrate com-
munities were evaluated at reference
and test sites. Collection methods
consisted of three Ponar dredges per
station. Phytoplankton was collect-
ed via subsurface grabs, Chlorophyil
¢ was also determined for phy-
toplankton communities {Ross 1990).
Bacterial populations were analyzed
for total and fecal coliforms follow-

Major characteristics of community structure of conirol and test sites.

Refer-
ence
Site

Test
Site 2

Test
Site 1

Number of Taxa 62 T 74 66
Shannon-Weaver Diversity 42 4.3 39
% Polychaeta 40.8 64.9 64.0
% Phoronida 18.3 1.0 1.5
% Crustacea 12.6 11.1 134
% Pelecypoda 1.7 13.1 14.4
% Chordata 8.2 0 0
% Nemertina 2.5 3.8 32
% Other 9.9 6.1 - 35
% Surface Deposit Feeders 19.8 28.4 497
% Suspension Feeders 46.8 217 244
% Sub-surface Deposit Feeders 28.1 35.7 154
% Predator/Carnivores 33 7.7 4.7
% Plant Piercers 1.0 5.2 3.4

% Contribution of Dominant Taxon 63.6 594 72.5
Chlorophyll a (ug/L) <05U | <06U | <06U
% Diatoms 100 93.5 978
% Green 0 5.7 0.7
% Dinoflagellates 0 0 14
% Other 0 0.6 0
al O 6.54 0.57 229




ing the methods of APHA (1989).
Algal Growth Potential tests, using
Selenastrum capricornutum as the
test organism for the freshwater ef-
fluent and Dunaliella tertiolecta for
the estuarine study sites, followed
Miller et al. (1978) and EPA (1974).
Sediment from reference and test
sites was analyzed for grain size and
percent organic matter (Ross 1990).

Explanation of Measure-
ments of Community Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed
in this report. Many of these, such
as the number of taxa, Shannon-
Weaver Diversity Index, and chloro-
phyll ¢ are well known, Others are
briefly explained here. Excessive

‘numerical dominance of a single type
of organism (a high % contribution
of dominant taxon) is usually associ-
ated with disturbance. A decreased
diatom to blue-green algae ratio (cal-
culated by dividing the number of
individuals in the Bacillariophyta by
the number of individuals in the Ba-
cillariophyta + Cyanophyta) is often
indicative of nutrient enriched con-
ditions. The determination of the
Quantitative Stability Index (for tax-
onomic % composition) is a two step
process. First, the relative propor-
tions of major taxonomic groups are
calculated for each site, Then, the
lesser of the two percentages for each
discrete taxonomie group is totaled.
A QSI (for % composition) of 100%
means that the two sites being com-
pared are identical. This same type
of procedure is used for caleulating
the QSI (for functional feeding
groups).

For graphical purposes, the per-
cent differences between the refer-

ence and test sites involving the num-
ber of taxa, and the diversity index
are measured as the reference site
minus test site divided by the refer-
ence site. The percent differences
between sites involving the percent
contribution of dominant taxon, chlo-
rophyll a, and algal growth potential
are measured as the test site minus
reference site divided by the refer-
ence site.

The following personnel were
involved in this investigation: Scott
Bulgrin and Lindy Payne (DER
Northeast District) and Lyn Burton,
Marshall Faircloth, Russel Fryden-
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borg, Roberto Ll4dnso, Kathleen Lur-
ding, Elizabeth Miller, Kim Pearce,
Landon Ross, Urania Quintana, and
Greg Wynn (Tallahassee Biology
Laboratory).

Results and Discussion

All three study sites were locat-
ed in fairly high salinity areas of the
Intracoastal Waterway, bordered by
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Effect of discharge on receiving water
(measured as difference between control and test sites).
(Left bar represents comparison between contrel site and test site 1; right bar
represents comparison between control site and test site 2.)



Spartina marsh. The two test sites
were subject to stormwater runoff
from nearby residential areas, as well
as the influence of the wastewater
treatment facility. Habitat scores
were relatively high for all sites, with
84 points for the reference and 72
points for each test site (Appendix).
Dissolved oxygen was adequate at
the three stations (7.7 to 8.5 mg/L),
and temperature ranged from 13,1to
15.6 °C. The pH was similar at all
study sites: 7.6 at the reference site,
8.2 at test site 1, and 8.1 at test site
2. Salinity was lower at the refer-
ence site (19 ppt, compared to 29 ppt
‘at both test sites) (Appendix).

The only organic constituent de-
tected in the effluent sample was
atrazine, at a level below the practi-
cal quantitation limit (0.12 pg/L).
Metals were also largely undetected,
as iron was found at 31 pg/L, and zine
was detected below the quantitation
limit at 8 pg/L.

The sample of final effluent was
not toxic to either test organism, Ce-
riodaphnia dubia or Notropis leedsi.
No mortality occurred during the 48
hour bicassays (Appendix).

Some nutrients were relatively
high in the effluent, particularly ni-
trate-nitrite (8.8 mg/L) and phospho-
rus (1.9 and 1.7 mg/L for ortho and
total phosphorus, respectively). The
effluent did not negatively affect the
nutrient regime of the test sites, since
riutrient compounds there were ei-
ther undetected, below quantitation
limity, or at levels that do not cause
enrichment problems (see Chemistry
Summary Table). A previous water
quality study conducted in this area
of the Matanzas River also conclud-
ed that there were no problems with
nutrient enrichment, probably be-
cause of the rapid dilution in the re-
ceiving waters (Daigle 1892). Asex-
pected, the reference site was also low
in nutrients.
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Effect of discharge on receiving water
(measured as similarity between control and test sites).
(Left bar represents comparison between control site and test site 1; right bar
represents comparison between control site and test site 2.)

Algal growth potential corre-
sponded to the observed nutrient con-
centrations. Growth of Selenasirum

capricornutum was elevated in the

effluent, yielding 77.2 mg dry wt/L.
However, dry weights of Dunaliella
tertiolecta at the test sites (0.57 mg
dry wit/L and 2.3 mg dry wt/L at test
sites 1 and 2, respectively) were sub-
stantially below the “problem thresh-
old” of 10 mg dry wt/I.. Dilution or
rapid assimilation probably accounts
for the low AGP’s adjacent to the dis-
charge. The AGP at the reference site
was 6.5 mg dry wit/L, still below lev-
els expected to contribute to eutroph-
ication,

Total and fecal coliform bacteria
were well within Class II1 standards
in the effluent, and at reference and
test sites (see Chemistry Summary
Table).

Benthic maeroinvertebrate pop-
ulations were healthy and diverse at
all study sites. The figure on p. 2 in-
dicates the degree of difference be-
tween the reference and test sites.
Larger differences (that is, higher
percentages) correspond with great-

er degrees of degradation. Negative
values mean that the test site is bet-
ter than the reference. The figure on
this page summarizes similarities be-
tween the sites. Smaller similarities
(lower percentages) generally corre-
spond with greater degradation, un-
less the test sites are better than the
reference site. The average abun-
dance of each individual taxon ap-
pears in the Appendix.

Taxa richness was excellent at
the reference site (62 species), as well
as at both test sites (66 to 74 species),
being greater than 90% of typical
Florida estuaries. Similarly, Shan-
non-Weaver diversity also indicated
healthy conditions at all study sites
(ranging from 3.8 to 4.3). These di-
versity values exceeded 77% to 85%
of other Florida estuaries (see list of
typical values in Appendix), All sta-
tions were dominated by a rich poly-
chaete fauna (40% to 60% of the pop-
ulation), While 18% of the reference
gite community was composed of
phoronids (Phoronis sp.), only 1% to
1.5% of the test site populations con-
sisted of this taxon. However, all



three stations were quite similar with
respect to the numbers of pollution
sensitive epi-benthic crustaceans
present, ranging from 11% to 13% of
the total community, Taxa consid-
ered sensitive to contaminant stress,
such as Ampelisca sp., Corophium
sp., Cirratulidae spp., and Sthenelais
limicola, were represented at all sta-
tions (Chang et al. 1992), further sug-
gesting the lack of anthropogenic ef-
fects. The relatively minor differenc-
es in macroinvertebrate assemblag-
es observed between the reference
and test sites shown by the Quanti-
tative Stability Indices were proba-
bly related to variations in substrate
or salinity regime.

The phytoplankton community
was composed almost exclusively of
diatoms at the two test sites. Dia-
toms were the only group found at
the reference site. The dominant tax-
on throughout the study area was
Skeletonema sp., a cosmopolitan dia-
tom capable of tolerating a wide
range of environmental conditions
(Livingston and Prasad 1989). Quan-
titative stability indices further dem-
onstrated the close similarity of phy-
toplankton assemblages. Species
richness at the reference site (9) was
a bit lower than the 16 and 17 taxa
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Conclusions

The sample of final effluent was
not toxic to either the cladoceran,
Ceriodaphnia dubia, or to the fish,
Notropis leedsi. No mortality oc-
curred during the 48 hour bioassays.

No organic constituents were
detected in the effluent sample above
the practical quantitation limit. The
only metal found above this limit was
an innocucus concentration of iron,
at 31 pp/L.

Phosphorus-containing com-
pounds and nitrate-nitrite were rel-
atively high in the effluent, but were
low or undetected at the study sites.
Algal growth potential results corre-
sponded with nutrient concentra-
tions. Growth of Selenastrum capri-
cornutum was high in the discharge,
but the marine alga, Dunaliella terii-
olecta, indicated no enrichment prob-
lems,

Total and fecal coliform bacteria
were well within Class III Water
Quality Standards in the effluent,
and at reference and test sites.

Benthic macroinvericbrate pop-
ulations showed no signs of degrada-
tion at the reference site, or in the
vicinity of the discharge. Taxa rich-
ness and diversity were higher than
most typical estuarine systems.

No detrimental effects on the
phytoplankton community were not-
ed in this study. Populations were
typical of oligotrophic conditions,
with very low biomass as chlorophyll
@¢. Diatoms dominated at test sites,
and were the only group found at the
reference site, particularly Skeletone-
ma sp., a very common and cosmo-
politan taxon.
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Chemistry summary table for
City of St. Augustine WWTP Effluent Refg}'&“"e Test Site1  Test Site 2

Cadmium 008U
Copper 5U
Chromium 10U
Iron Nna
Lead 15U
Mercury 010
Nickel 5U
Selenium : 30U

Silver 0.08U

Zine 8T

Ortho-phosphate 1.9 0.031TQ | 00200 0.020U

Total phosphorus 1.7 0.065 0.040T 0048 T
Ammonia 0.051 0:20K 0.020U 0.020U
Nitrate+Nitrite 8.8 0.083 0.056 T 0.050T
TKN 0.90 0.57 036 A 0.31
Habitat Assessment 84 : 72 : 72
D. O. (mg/L,) 6.6 ‘8.5 7.7 8.0
pH {(SU’s) . 1.1 7.6 8.2 8.1
Specific Conductance or Salinity 1280 pmhos/em | - 19pp 29 ppt 29 ppt
Temperature (°C) 18.3 13.1 15.6 15.4
Algal Growth Potential (mg dry wi/L) 772 6.50Q 0.6 2.3
BOD5 (mg/L) 1.0 0.6 0.6 0.5
TSS (mg/L) 2 3 20 19
Bioassay Fish Not Toxic
Bioassay Invertebrate Not Toxic - . :
Fecal Coliform (org/100 mL) | <20 80 * 40 <20
Total Coliform (org/100 mL) 80 80 40 20

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

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

Q - Sample held beyond normal holding time

T - Value reported is less than the practical quantitation limit

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



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

Percentile Distribution

[ Parameter (6% | 10% [ 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 95% |
STREAMS

(1617 stations)

Phytioplankten

Chlorophyll 022] 052| 094| 1601 3.02] 463] 672] 9.87| 1468] 2735} 4870
Periphyton

Chlorophvll a 0.31 0.43 0.77 1.04 2,16 2,94 645] 1051 17.00] 38511 60.85
H-D Diversity 0841 212 248| 274F 2838] 3.09] 325} 340| 352] 3761 3.80
Qualitative Taxa

Richness 9.00{ 1200| 17.00] 2000§ 22.00] 2450]| 26.00] 28.00| 31.00] 37.00] 53.00
H-D Taxa :

Richness 6001 650| 900 11501 13.00] 15.00] 17.00] 21.50| 26.00] 29.00! 32.00
TKN 6.30] 0239 o561 073] 087 100] 1.11] 126] 149] 193] 280
Ammonia 002 0.02] 0040 005] 0.06 008 011] 014] 020] 0341 060
NO2-NO3 01| oo01] 003§ 0o05] 0.07] 010] 014] 020] 032] 084! 105
Total Phosphorus 002 o003 o051 008] 010] 0131 018] 025 039] 0741 151
Ortho Phosphorus | 0.01] 001] 0031 004] 005] 0.08] 011] 017] 027| 053] 137
Turbidity 060 090 120] 145] 210] 280] 360] 450 665] 1045] 16.30
LAKES

(477 stations)

Phytoplankton - '

Chlorophvll a (.80 1,71 2.88 428| 10.06| 13.40] 20.00] 30.10| 47.20| 6544] 113.90

Dredge Diversity 071 097 143 1741 198 212 221| 258] 285 3.15| 3.17
Dredge Taxa

Richness 3.00] 5001 650] 7.00| 9.00| 1000} 11.00| 13.00| 15.00]| 17.00] 21.00
TKN 0361 049] 067 083] 108] 126§ 140] 151| 168] 211| 3.46
NH3+NH4 001{ 002] 002] 003] 004 006} 008| 012| 15| 021] 028
NO2-NO3 000] 0.00] 001] 001] 001] 002} 004] 005 010| 014] 023

Total Phosphorus 001] ©002] 002] 003] 005| 007y 009] 011 014 023] 042
Ortho-Phosphorus | 0.00] 0.01] 001 0.02| 003| 004§ 005| 0061 008] 021] 032

Turbidity 1.00 1.25 1,55 2.06 2,75 4.50 6.45 960 14.10] 26.00] 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll a 214] 328| 4.49 5.13 6.001 6.93 7.94 9.60] 1240]| 17.60] 2220

Dredge Diversity 134 153| 191) 2281 2567 2901 3.15| 359] 401] 4.53] 4.98
Dredge Taxa

Richness 400] 6.00} 900] 11001 1500] 1850] 25.00| 3500} 4100| 62.00| 90.00
TKN 026] 034} 042] 0501 059] 069 076] 082] 095] 130| 149
NH3+NH4 001] 002} 003] 004)] 005] 006] 008| 009 013] 022| 028
NO2-NO3 0.00] 000} 0011 001l o001 0021 003]| 005| 0081 017 023

Total Phosphorus { 0.01] 0.02} 006! 007] 0101 0111 014] 0.17] 023] 043 0:59
| Ortho-Phosphorug | 001 0.02] 003] 0.04] 0.04 0051 007] 009] 012] 021| 044
Turbidity 350} 4.00] 450] b505| b54¢| b560f 630| 6801 800] 1140] 1176

Units: .
Phytoplankton Chlorophyll & (ug/L), Periphyton Chlorophyll a (mg/mz), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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PERMITTEE: I.D. Number: 3155M00811

Permit Number: DO055-154937

City of St. Augustine #2 Date of Issue: November 28, 1988

12.

13.

14.

Expiration Date: November 28, 1993

The monitoring requirements and effiuent timitations for this plant are as follows:

' PARAMETER ! ANNUAL AVERAGE . MINIMUM FREQUENCY . SAMPLE TYPE . SAMPLE LOCATION

T . . . T Influent or .
! Flow (mgd) . 1.0 . Continuous : See A »  Effluent :
. . X . 1b-hour + Influent and .
*B0Dg (mg/1) 20 ! Weekly ! composite . Effluent :
. . . . . 1b6-hour T InfTuent or .
'*TSS {mg/1) . 20 : Weekly ! composite | Effiuent .
T TKN (mg/1) : 14 ! Week 1y ! See B ' Effluent !
' 90 (mg/1) . 5.1 Minimum i Continuous : See B . Effluent E
E pH Units ' 6.0 - 8.5 : Continuous : See B . Effluent E
TChiorine***% . 0.5 Minimum . . . .
'Residual(mg/1). 1.0 Maximum . Continuous : See B P Effluent .
.Fecal Colitorm. . . . .
! no./100 (ml) . 200%** : Weekly ! Grab ! Effluent :

* or 90% removal, whichever is more stringent.

—ANNUAC T WONTRCY T WEERCY 7 ONE TIME MEXIMOM .
BODE 70 T L -5 5O%F 3
S : IoF% j 60** .

20 . 30%*

** Rule 17-6.180

**% Monthly average

*%&% Chlorine residual after dechiorination 0.01 mg/]
A. Recording flowmeter and totalizer required.

B. Hourly measurements during the period of required operator attendance may be
cubstituted for continuous measurement where such devices are not available.

Prior to sixty (60) days before the expiration of this permit, the permittee shall
apply for a renewal of the permit on forms and in a manner prescribed by the
Department, Section 1?-4.99, FAC.

Waste sludge disposal shall be in accordance with Part IV of Chapter 17-7, FAC.
Sludge which has not been analyzed pursuant to FAC Rule 17-7.54{2) shall be disposed
of at permitted or exempted solid waste disposal sites pursuant to FAC Rule
17-7.03(2), or as otherwise provided in FAC Rule 17-7.54(6).

DER Form 17-1.201(5) Effective November 30, 1982 Page 6 of 7
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MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CCDE:
SUBMITTING AGENCY NAME:

L Océd
DT T

=

STORET STATION NUMBER:
27CteR0ON

DATE (M/DYY:

oafo1/93

RECEIVING BODY OF WATER;

Ir\\'mcro..‘{ \‘o.\ wm‘mf t_hm_f}

REMARKS: X \boda 30° er’

Lovepbuel 0917 21 us, ¢

YA

LOGATON: T scastol Uxdasionsy
o Graneed Mokl 32,

FIELD IDVMAME:

CRaCasanae Sibe )

Habitat Parameter

Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
Alt i shoreline. shoreline, but with | mostly of riprap and | almost entirely of
erations 9-10 points occasional riprap. vertical seawalls. vertical seawalls.
; 6-8 points 3-5 points 0-2 points
1 At least four Two or three One community No communities

Community Types

communities observed
from the following

communities observed
from those listed.

observed from those
listed.

observed from those
listed.

Observed Li‘iim“;a;g;‘ro:}? oystef 26-37 points 13-25 points 0-12 points
- bar, gr;ss bed, ’reef,
saltern, natural
beach, or tidal creek.
38-50 points
Tidal Fluctuation [>0.75m. 0.5 - 0.75 m. 0.25 - 0.5 m. <0.25 m.
4-5 points 3 points 2 points 0-1 point
Freshwater Only natural runoff.. | Mostly natural runoff,] Considerabie Extensive manmade
Discharg es/ 9-10 points but with a few, small |stormwater discharge | discharges, especially
Alterations stormwater sources. |from local roads, from canals draining
a 0 6-8 points parking lots, ete. large tracts of land.
" 3-5 points 0-2 points
Light to moderate Heavy wave action
wave action present sometimes present
Flow and except under the even during average

Wave Action

harshest weather
Jeconditions. Flow
unrestricted by
manmade structures.

9-10 points

weather conditions, or|
flow restricted by
manmade structures
so that velocities are
very high.

0-2 points

Sediment Type

Combination of saﬁd;
gravel, and shell.
12-15 points

Primarily sand, with
small areas of mud.

8-11 points

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

4-7 points

Anaercbic mud.
0-3 points

TOTAL

SCORE

COMMENTS: Thyis Sihe was choSen e tha Cﬂy&-SQ-W‘l?M' UoansTR o 2 shiddy as o- Cafefecn. Sike,

Arae. Onimprucked ancl. bigtedly in€loancad. . Mogsh, Derotad ‘neadh aod oyskue\ools prefink

ANALYSIS DATE:

olfot{a3

ANALYST:

Scatt QU GRN

BIGNATURE:




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET varsion 4

SUSMITTING AGENCY CODE: 8( =Y STORET STATION NUMBER: DATE [M/DVY}: TIME RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: ___ L. D&

DooELS T DISToaeT 2710202, {0 a3z 1130 -x("\'\(C'u-C,C{L‘:‘.—\'Q\ W}\’Q&'Lu(rq

HEmn‘fs Lok buda _30‘ T LOCATION: T koL coostol “\&G_g.w-% FIELD ID/NAME:
Lovtifoda. o8 217 45.8" Lmoﬂ“‘:) .
Becn. Fidaly ioflosncd. 4t o Choond Mackar 3% CRofaca 0cy, Siva)
RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (specify relative percent in sach category). M ARS 1
Forest Field/Pasture Agricultural Residential Commercial Industrial Other (Specily

Local Watershed Erosion (chack box): None 51;5\\1\- Moderate [ Heavy
Local Watershed NPS Pollution (check box): No evidence P~ Some potential sources Obvious sources
Point-Sourca Pollution {list location and dascribe): - STAMW RTER Aokt

Deone.

yes

mpounded N
Channelized MY

Heavily Shaded

Estimated System Width (range, m): Estimated System Depth (range, m)E

W

High Water Mark (m above bad) 1] | Velocity (range, mvs):
Canopy Cover % :  Open: %] Lightly Shaded (11-45%)1:| Moderately Shaded (46-80%)
SEDIMENT/SUBSTRATE

A

Sediment Odors: Normai: Sewage: Petroleum: f: Anaerobic: Other:

Sediment Qils: Absent: Slight: 281 Moderate: {

Sediment Deposits: . Mud: Sand: Shell: Other: _

Substrate Types method | Substrate Types  |% coverage # times sampied, method

Riffles

il Sand
Mud/Muck/Silt
Benthic leaf mats

Woody Debris (Snags)
- tLeaf Packs

Aguatic Vegetation
Rack or Shell Rubble
Undercut Banks/Roots
WATER QUALITY

Top
Mid-depth
Bottom

—m (Sand Bottomed Swamp & Bog A
Lil\Sand Bot w/ Spring _Calcareous

Water Cdors (check box): Normal: Sewage:
Water Surface Oils (check bax): None: [

Clarity (check box):

Color (check box): Tannic: . Green (algae): . st (i_!ear ] Other: ]
Weather Conditions: \wu wo D Periphyton Abundance Absent Re
bartly Clevdy - wodvas Couen | Fish T
Sedintly bow ot o waodhnes” Aquatic Macrophytes T
Coxditions lrorvsulfur Bacteria B
[SAMPLING TEAM: CCOTT BULERIN smrua M M»‘
L.\r\d..u chAC\Q, A e L\,J,. , 1'5)’;\’:-

% Q}im\\d MS\A\\ \'\‘5\\@5' endey Oeconed Cot‘al.r\-\oﬂs /\ {/ L

13"‘1\- 1¢/M



MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY coaa:ﬁﬁp EX STORET STATION NLUMBER: | DATE (M/DYY: RECEIVING BODY OF WATER: &G4, p\ga,;\gw‘_ WSTY
SUBMITTING AGENCY NAME: Qe & . " ! o ELfunk dhischadng o
N atast PEARET | 270 ¢ RO olfa5/e3| TR S i e cungg

=)

REMARKS: LL'L\'..\RT‘JLLCI.- 9-.“{ o 5\
ch\vgﬂ-ud_&.- et 18 33"

[ n
RN

LOCATION: ‘lr\‘tﬁ,h(‘.(xu“ud W e
etk o€ ok, Bgurtine w70 A
Ouolhvaa , \Cy Spotiy of SR A

FIELD IMNAME:

CTESTS\TE ®Y)

Habitat Parameter

TTeeoter Excellent Gooed Fair Poor
i None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
ittora shoreli h 1y but with itly of T d | almost entirely of
H Teline. shoreiine, but wi mostly of Tiprap an almost entirely o
Alterations 9-10 points occasional riprap. vertical seawalls. vertical seawalls.

6-8 points

3-5 points

0-2 points

At least four
communities observed

Twa or three
communities chserved

One community
observed from those
listed.

No communities
observed from those
listed,

. from the following from those listed.
Commumty Types list: mangrove 26-37 points 13-25 points 0-12 points
Observed swamp, marsh, oyster
.t bar, grass bed, reef,
saltern, natural
beach, or tidal creek,
38-50 points
Tidal Fluctuation |>0.75m. 0.5-0.75 m. 0.25 - 0.5 m. <0.25 m.
' 4-5 points 3 points 2 points 0-1 point
Freshwater Only natural runoff.. | Mostly natural runoff,| Considerable Extensive manmade
Disch arges/ 9-10 points but with a few, small |stormwater discharge { discharges, especially
: stormwater sources. |from local roads, from canals draining
Alterations 6-8 points parking lots, etc. large tracts of land.
g S 3-5 points 0-2 points
Light to moderate Heavy wave action
wave action present sometimes present
Flow and except under the even during average
Wave Action harshest weather — eom—— weather conditions, or
conditions. Flow flow restriected by
unrestricted by manmade structures
manmade structures. so that velocities are
9-10 points very high.
: 0-2 points
P " | Combination of sand, | Primarily sand, with |Mixture of sand and | Anaerobic mud.
Seq_lment Type graval, and shell. small areas of mud. [mud, or well-aerated |0-3 points
12-13 points 8-11 points mud only.

4.7 points

TOTAL SCORE

COMMENTS: €2 5

) kan on Eost Bewnll of Tabcaconstol wWakatwe

PRI AL 1 AN

Mossh oW 00 Aevg\ofloeak o0 e gonst ook, Cleze o CRAN. Guidan. BCue. -"cl:cm,\\..;

ANALYSIS DATE:

orfrsial

ANALYST:

Secory Aot

SIGNATURE:
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}E-c;tte,ma i~




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET wvemwon 4

SUBMITTING AGENCY CODE: gQ 24 STORET STATION NUMBER: | DATE (WD) { TME RECEIVING BODY OF WATER: & | pw(}-_ Shaa W Ty
SUBMITTING AGENCY NAME:___ £{. DEQ - EECloa o Yres
i o FLOES 27010200 loijag/aalo8us | TR Sidnciay
REMARKS: Lok Aok, 2A° 5\ 58,8 " LOCATON: “Y "k Caloas ol Wakrs w 2004 FIELD IVNAME:
Ldosl’cmhx.. aMOg BLY Nocfln of S4, Augestina. WITO 3 4 . .
Sacngies el on East e of Teus  [OLschenqa, (6o oot & SR I\ CTEST SATE # 1)
RIPARIAN ZONEANSTREAM FEATURES
Predominant Surrounding Land-Use (specily relative percent in each catagory): MAGSH”
Forest Field/Pasture Agricultural Resudenual Commercxal Industriat Other Specnfy)
Local Watershed Erosion (check box): Nene 5\;5\‘.\- Moderate Heavy [}
Local Watershed NPS Poliution {check box): No evigence [ii] ~ Some potential sources Obvious sources ||
Foint-Sourca Pollution (list location and describe): ALse Ancstosion Sonitaty N SOk
C;'\', 0@ S-\' I\\-’D\.J‘\ WG Wwﬂﬂ‘ l 0 1.3*( \g__‘(" LA b O Q\J\JEF ?(‘Om

yes

Cily o€ 9%, hqu\n_qﬂ WTOF | Calooue SR XD (Sothnot saiﬂ SN
' =-{lmpounded _ ] N

Estimated System Width {range, m); ¢ Estimated System Depth (range, m)iQikE:

High Water Mark {(m above bed}: = 10| | Velociy (range, m/s): c:' "{f\‘i}_ RS AT Channelized” & NP
Canopy Cover % :  Qpen E Lightly Shaded (11-45%):{2] . Moderately Shaded (46-80%) - Heavily Shaded: .
SEDIMENT/SUBSTRATE

Sediment Qcdors:  Normal: ] Sewage:| | Petroleum:|: Chemica:[7] Anaercbic: [} Other: [}

Sediment Qils: Absent: Slight: Moderate: Profuse:

Sediment Deposits: . Paper Fiber: Mud:[¥  Sand: Shell: - Other: {2
Substrate Types % coveraga j times sampled, method "Substrate Types  |% coverage # times sampledl method
Woody Debris (Snags) Riftles

L.eaf Packs Sand

Aquatic Vegetation Mud/Muck/Silt

Rock or Sheil Rubble Benthic leaf mats

Undercut Banks/Roots i Other:
WATER QUALITY
Depth (m); |Temp. {°C]:J_ pH (SU): I D.Q. (mg/l):|Cond. (umho/cm): SP«_!N\TH‘ Secchi (m):
Top
Mid-depth
Bottom :
) Sand Botiomad Swarnp & Bog Ailuvlal
System Type : Streamy & (Sand Bot w/ Spring  Calcarecus Misc) Lake
Water Odors (checkbox):  Normak[lf]  Sewage:[[]  Petroleum: Chemicai: Other: ]
Water Surface Qils (check box): None: Globs: Slick:
Clarity {chack box): Clear:[¥] Turbid: % Opaque:
Color {check box): Tannic:[7] ~ Green (algae): . - Qlear Other: [E
Weather Conditionzearirﬁ%j C)’.o\d. Periphyton Abundance Absent Rare Cor%non Abuant
C\amiﬂ Fish E
%ﬁ“’& WindS, Seas Aquatic Macrophytes & 5 ? " & 3
Lk n . . LY rd KN
S trorvsultur Bacteria 4] ] ok s
SAMPLING TEAM:  Co Y SUL RN SKGNATURE: DATE:
L‘\t\dﬁ ch\:\)C\Q. : (yﬁ ’\f\/'l(,\j % -1% (4]} ))»5/'?3



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENGY CODE: STORET STATION NUMBER: | DATE (W/D¥Y): RECEVING BODY OF WATER: q, M""‘* o Wt
SUBMITTING AGENCY NAME; C ; «:?Q\uc..n’t cliscres
e, * DS TRACT 27 (4] i O m l 01{45/‘? 3 e Ly ;n.b?‘?‘:, Mk‘\‘u..f J'IJJ-

ey dGdsL ST R 2"

aemaxs Lo lum PRI

LOCATION: T "X C i ceass el Wi davacciat
Codn ok S, P\M\L—-\ I, ¢ o A SN

O Cla il (Tl vT

FIELD IVNAME:

CTET STEF L)

Habitat Parameter

Community Types
Observed

communities chserved
from the following
list: mangrove
swamp, marsh, oyster
bar, grass bed, reef,
sajtern, natural
beach, or tidal creek,

38-50 points

ecommunities observed
from those listed.

26-37 points

obgervaed from those
listed.

13-25 points

Excellent Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisting
Alt ti shoreline, shoreline, but with mostly of riprap and | almost entirely of
erations 9-10 points occasional riprap. vertical seawalls. vertical seawalls.
: : 6-8 points 3-5 points 0-2 points
At least four Two or three One community No communities

observed from those
listed.

0-12 points

Tidal Fluctuation

4-7 points

>0.75 m, 0.5-0.75m. 0.25-0.5m. <0.25 m. .
4-5 points 3 points 2 points 0-1 point
Freshwater Only natural runoff.. | Mostly natural runoff,| Considerable Extensive manmade
Discharg es/ 9-10 points but with a few, small |stormwater discharge | discharges, especially
: stormwater sources. | from loeal roads, from canals draining
Alterations 6-8 points parking lots, ete. large tracts of land.
3-5 points 0-2 points
Light to moderate Heavy wave action
wave action present sometimes present
Flow and except under the even during average .
Wave Action harshest weather e s— —— weather conditions, or
- conditions. Flow ' flow restricted by
unrestricted by manmade structures
manmadse structures. so that velocities are
9-10 points very high.
0-2 points
: Combination of sand, | Primarily sand, with |Mixture of sand and | Anaerobic mud.
Sed‘ment Type gravel, and shell. small areas of mud. |mud, or well-aerated {0-3 points
’ 12-15 points 8-11 points mud only.

TOTAL

SCORE

COMMENTS: Simghird, Yode st o0y Eost Bock o TOktowoos fod vwerkad wna f—\\uc’... WS Oy
Mocsh willn o 2laSalopoy cor an Maw st nods . ACaa diday y T
ANALYSIS DATE: ANALYST: SIGNATURE:

orfrs {43

Scott BOLGRIiIN

STt Brulgrin




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET verson 4

SUBMITTING AGENCY CODE: gf:l 5 1 STORET STATION NUMBER: DATE [M/DVY): TIME RECEIVING BODY OF WATER: 54, ia\ﬁm-\“ﬁ\m W‘MTP
SUBMITTING AGENCY NAME:! Fr De@& : - weat dbisdnasaa i,
DenEns® bt | 270 e Rt [01/a5/93 (G0N > a m.:.nml&x};% ke S g d
REMARKS: £y bla. AqV 1 gb S LOCATION: T oA Ce e s il W X E N s FIELD ID/NAME:
Levjitueles 21 187402 vt Soctin ok 5% Bue e wwrtd T2 , '
& oangh ke o st e ORI | Ousdnennye gk Cnading Suses 7 CTEST C1le #2)
RIPARIAN ZONE/INSTREAM FEATURES

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

Forest Field/Pasture Agricultural Residential Comimercial Industrial Other (Specify)
Local Watershed Erosion (check bex): None S\ink  Moderate Heavy
Local Watershed NPS Pollution (check box): No evidence [ii] ~ Some potential sources Obvious sources [ ]
Point-Source Poliution (list location and descrlbe) BUe Sondncy dis Tt N N k.% < Tﬂk\{""‘wa\ ao R b
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Phytoplankton taxa list for City of St. Augustine Wastewater Treatment
Plant #2, collected via subsurface grabs in the Intracoastal Waterway, on 25
January, 1993. Densities are in number/mL.

Reference Test Test
Site Site 1 Site 2

Diatoms

Amphora sp. 32 — —
Asterionella japonica - 727 32
Biddulphia sp. - - 32
Chaetoceros sp. - 253 263
Coscinodiscus sp. - 32 32
Cyclotella sp. 32 - 32
Delphineis sp. - - 32
Diploneis sp. 32 . - 32
Ditylum sp. - 63 -
Eucampia sp. - - 95
Leptocylindrus sp. - 32 126
Mastogloia sp. - —- 32
Navicula sp. - 32 32 63
Nitzschia spp. 190 411 221
N. closterium 32 126 95
N. longissima — 32 -
N. seriata - 32 -
Pleurosigma sp. 63 - -
Rhizosolenia sp. - 32 -
Skeletonema sp. 885 3191 3159
Synedra sp. 32 32 -
Thalassionema sp. — - 32
Thalassiosira sp. - 32 —
Unidentified pennate diatom 63 - —
Chlorophyta

Unknown chlorophyte flagellates - 316 32
Cryptophyta

Cryptomonas sp. - 32 -
Pyrrhophyta

Peridinium sp. - - 32

Dinoflagellate cyst - — 32



Benthic macroinvertebrate taxa list for St Augustine Wastewater Treatment
Plant #2, collected via Ponar grab samples in the Intracoastal Waterway, on 25
January, 1993. Densities represent the mean of three replicates, expressed as

number/m?2.

Reference Test Test
Site Site 1 Site 2

Chordata
Undetermined Ascidiacea 286.9 —_ -
Molgula sp. 286.9 — -
M. manhatensts 49.9 - -
Cnidaria
Eectopleura dumortieri ? 12.5 - 12.5
Undetermined anthozoan 237.0 12.5 -
Undetermined hydrozoan 12.5 12.5 12.5
Undetermined Nolellidae 12.5 - —
Undetermined Edwardsiidae - 25.0 12.5
Diptera
Chironomus sp. - 12.5 -
Polypedilum illinoense - 25.0 -
Undetermined chironomid pupa - 12.5 —
Echinodermata
Amphipholis squamata - 12.5 -
Hemipholis elongata 12.5 - -
Leptosynapta tenuis 12.5 - -
Undetermined ophiuroid 12.5 50.0 -
Ectoprocta
Electra hastingsae 12,5 - -
Ephemeroptera
Caenis sp. - 12.5 -
Gastropoda
Acteocina canaliculata - 12.5 37.4
Crepidula fornicata - - - 12.5
Nassarius vibex 49.9 — —
Odostomia sp. 12.5 - -
Undetermined Planorbidae - - 12.5
Hemichordata
Undetermined enteropneust 99.8 — -
Crustacea

Cirrepedia
Balanus sp. 12.5 12,5 12.5

Malacostraca

Amphipoda

Ampelisca 8p. 374 99.8 224.6
Batea catharinensis — 12.5 -
Cerapus tubularis 74.9 - 25.0
Corophium sp. - - 25.0
C. acherusicum 686.1 2495 87.3
Erichthonius brasiliensis 62.4 37.4 -

Gammarus sp. - 12.5 -



Grandidierella bonnieroides

Monoculodes cf. edwardsi

Paracaprella tenuis

Paraphoxus spinosus

Protohaustorius deichmannae

Synchelidium americanum

Trichophoxus epistomus

Unciola sp.

Undetermined Aoridae

Undetermined Caprellidae

Undetermined Haustoridae

Undetermined Oedicerotidae

Undetermined amphipod
Cumacea

Cyclaspis varians

Leucon americanus

Oxyurostylis smithi

Undetermined cumacean
Decapoda

Pinnixa sp.

Undetermined decapod

Undetermined Paguridae
Isopoda

Cyathura polita

Edotea montosa

Undetermined Anthuridae
Tanaidacea

Undetermined Tanaidacea

Nemertina

Cerebratulus sp.

Undetermined Nemertina spp.

Oligochaeta
Undetermined Tubificidae
Pelecypoda

Corbula sp.

C. swiftiana

Cyrtopleura costata

Ensis sp.

Macoma sp.

M. tenta

Mercenaria sp.

Nucula crenulaia

N. proxima

Rangia cuneata ?

Sphenic antillensis
Undetermined Pholadidae
Undetermined Tellinidae
Undetermined pelecypod spp.
Phoronida

Phoronis sp.

125
125
12.5

12.5

12.5
12.5
12.6

25.0
62.4

12.5

12.5

12.5
174.7

162.2

137.2
25.0

12.5

212.1
37.4
12.5

374

112.3

1397.2

12.5

37.4

224.6

37.4
12.5

12.5

26.0
62.4
37.4

187.1
12.5
12.5
12.5
49.9
49.9

237.0
49.9

12,5

411.9
87.3



Platyhelminthes
Stylochus ellipticus
Undetermined turbellarian
Polychaeta

Amphitrite sp.

Arabella mutans
Armandia maculata
Cauleriella sp.

Cistena gouldii

Clymenella torquata
Diopatra cuprea

Dispio sp.?

Drilonereis magna

Eteone heteropoda

E. lactea

Eumida sanguinea
Glycinde solitaria
Hydroides dianthus
Kimbergonuphus simoni
Leitoscoloplos sp.

L. fragilis

Lumbrinereis sp.

L. tenuis

- Magelona sp.
Mediomastus ambiseta
Nereis succinea

Owenia fusiformis
Paraprionospio pinnata
Pherusa plumosa
Polycirrus sp.

Paranaitis speciosa
Polydora sp.

P, ligni

Prionospio sp.

P. cirrifera

Sabella microphthalma
Sabellaria vuigaris
Scoloplos rubra

Sigambra tentaculata
Spiophanes bombyx
Sthenelais limicola
Streblospio benedicti

Syllis hyalina

Terebella sp.

T. lapidaria ?
Undetermined Ampharetidae
Undetermined Capiteilidae
Undetermined Cirratulidae
Undetermined Glyceridae
Undetermined Lumbrineridae
Undetermined Maldanidae
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Undetermined Paronidae
Undetermined Serpulidae
Undetermined Syllidae
Undetermined Terebellidae
Undetermined polychaete
Sipuncula

Undetermined sipunculid juvenile
Phascolion strombi

12,5

12.5
12.5

12.5
49.9
25.0
12.5

12.5
12.5

12.5

25.0

25.0
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