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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Anheuser - Busch Old Sod Farm
County Duval
NPDES Number: . FL0041530
State Permit Expiration Date: 1 June 1995
Toxics Sampling Inspection (XSI)
Date Sampled: 13 September 1994
Results: No organic constituents were found in the sample above

detection limits. The effluent sample contained non-problem levels of aluminum
(577 pg/L), iron (332 pg/L), nickel (6 pg/L), and copper (7 pg/L).

Compliance Biomonitoring Inspection (CBIL)
Date Sampled: 13 September 1994

Results: The sample did not show toxicity to the invertebrate
Ceriodaphnia dubia, or to the fish, Cyprinella leeds:.

Impact Bioassessment Tnspection (BD
Date Sampled: 13 September 1994

Results: Macroinvertebrate taxa richness and Shannon-Weaver
|diversity were substantially reduced between the reference and test sites. The
diversity decreases represent violations of Rule 62-302.530(11) FAC. Although
present at the reference site, many pollution sensitive groups, such as gastropods,
isopods, and pelecypods were conspicuously absent at the test sites. The fact that
effluent levels of BOD (20 mg/L), TSS (68 mg/L), and turbidity (30.6 NTU) were fairly
high suggests that the biota may potentially be responding to long term effects of]
organic/particulate loading from the sod farm, even though receiving water levels
of these parameters were not particularly elevated on the day of sampling. With
the exception of biomass, most phytoplankton community parameters were
|similar between the reference and test sites. Compared with the reference site,
algal density increased by 830% at test site 1 and by 1156% at test site 2. Similarly,
chlorophyll ¢ increased by 102% at test site 1 and 64% at test site 2. The chlorophyll
o at all sites exceeded that found in 95% of other Florida estuaries. The higher
values found at the test sites, along with visual observations (green effluent and
water), suggest an aggravation of the problem due to the sod farm discharge,
although nutrient levels were not much higher than the reference site at the time

of sampling.

Water Q_uality inspection (WQI)
Date Sampled: 13 September 1994

Results: Moderate nutrient enrichment was evident throughout the
study area. While the Anheuser-Busch effluent was relatively high in some
nutrients (e.g., total phosphorus was 0.51 mg/L. and TKN was 7.5 mg/L)}, it did not
appear to be causing additional enrichment of the receiving waters at the time of]
inspection. Algal Growth Potential was above the “problem threshold” of 10 mg dry
wt/L for marine waters at all stations, with 13.3 mg dry wt/L at the reference site,
114 mg dry wt/L at test site 1, and 127 mg dry wt/L at test site 2. Total coliform
bacteria counts were above Class IIl standards in the effluent and at all three
study sites (Rule 62-302.530(7) FAC). Fecal coliforms were above Class III
standards at the reference site only (Rule 62-302.530(6) FAC).
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Introduction

The Anheuser-Busch Old Sod
Farm is located in Duval County
near the intersection of Interstate
95 and Interstate 295 (see maps in
Appendix). The farm was estab-
lished to treat 1.36 MGD of residu-
al brewery liquor via biological up-
take/assimilation by growing sod
and hay crops. The brewery efflu-
ent is sprayed directly onto 350
acres of turf. A portion of the li-
quor may be pretreated by anaero-
bic digestion prior to land applica-
tion, Two borrow pits (designated
North and South) are designed to
collect leachate and stormwater
run-oft from the sod farm. Runoff
collects in the North borrow pit,
which flows to the South borrow pit,
and is discharged through four pos-
sible outfalls. Discharge from Out-
fall 001 is continuous, while dis-
charge through the other outfalls is
dependent upon rainfall. Effluent
from outfall 001 enters the Class III
Cedar River, thence to the Broward
River, which empties into the St,
Johns River. Outfalls 002, 003, and
004 discharge directly to the Bro-
ward River,

Temporary Operating Permit
limits are as follows: BOD (annual
average of 20 mg/l,), TSS (annual
average of 50 mg/L), pH (6.0 to 10.0
S.U.’8), unionized ammonia (2,15
mg/L maximum), TKN (annual av-
erage of 10 mg/L), and flow (1.36
MGD).

The facility is currently under
a Consent Order to come into com-
pliance with water quality stan-
dards for unionized ammonia, pH,
DO, and TSS, Historical data indi-

cate that the concentrations of
unionized ammonia and dissolved
oxygen from outfall 001 have hoth
been reduced. Concentrations of
TSS and pH have remained approx-
imately constant. There have been
no plant upsets or permit violations
reported since issuance of the Tem-
porary Operating Permit in Decem-
ber, 1993.

No previous impact bioassess-
ments have been conducted by the
Department.

Major characteristics of community

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 Broward
River at Harts Road in Duval Coun-
ty) and at two test sites (in Little
Cedar Creek, about 100 m up-
stream and downstream of outfall

structure of control and test sites.

I;"‘:lfg; " Test Test
Site Site 1 Site 2
.t Macroinvertebrate Ponar: 11t 1t T T R
Number of Taxa ﬁ 6 5
Shannon-Weaver Diversity 243 182 | 156
- % Polychaeta 4 226 | 345
- % Diptera 577 19.4 60.3
% Oligochaeta 326 54.8 52
% Isopoda 78 | 0 [ o]
% Other 1.6 32 0
# Polychaete Taxa 1 1 B
) % Polecypoda 2 | o] e
i % Tubificidae 324 27 5
% EredatorlCarmvores 6.8 17.1 367
% Above-Surface Deposit Feeders 511 235 | 384
% Below Surface Deposit Feeders | 334 548 5.2
% Shredders
% Suspension Feeders
_______________ ““% Sorapers

' Phytoplankton Algae 11l

Number of Taxa

_ Shannon-Weaver Diversity 3.8 39 36
- Chlorophyll a (ng/l) 253 | 512 415
Algal Density (#:'mL) 65,587 610 063 82’5 713

% Blue-green 75 | 283 497

% Green 90 | 97 | 38

. ehes e | de

% Diatoms o 805 | 473 419

Figal Mrowih Lowentalmg dry =] 133 114 127 |
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001) (see map in Appendix). A hab-
itat assessment was performed in
situ to establish comparability be-
tween sites. Supplemental physi-
cal/chemical data were collected on
the effluent, and on the study sites.
Acute screening toxicity bioassays,
using Ceriodaphnia dubia and Cyp-
rinella leedsi as test organisms,
were performed on the 001 dis-
charge sample (Weber 1991). The
effluent was analyzed for metals
and for organic constituents (base
neutral and acid extractables, and
pesticide extractables). Addition-
ally, nutrient analyses were per-
formed on effluent, reference, and
test sites. Methods used for all
chemical analyses are on file at the

employed to determine the effects
of a discharge. These are briefly
discussed here.

Taxa richness: It is generally
accepted that taxa richness is
among the most robust measures of
benthic community health., Anthro-
pogenic stress has a tendency to
reduce the number of different
types of invertebrates present in a
system. Algal taxa richness may
increase with moderate nutrient
enrichment, compared to an olig-
otrophic natural background, but
become reduced with extreme nu-
trient enrichment or toxicity.

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, in
that they represent conditions
where only a few organisms are
abundant, to exclusion of other
taxa. Such scores may be associat-
ed with organic/nutrient enrich-
ment and decreased dissolved oxy-
gen. Excessive numerical domi-
nance of a single type of organism
{a high % contribution of the domi-
nant taxon) is also associated with
disturbance,

Numbers of pollution sensitive
taxa: Unpolluted sites have char-
acteristic numbers and types of
taxa which are sensitive to anthro-

Tallahassee DEP Chemistry Labo- - 100% —100
ratory. 2y —
) _ £g — 90
Benthic macroinvertebrate §§' -
communities were evaluated at ref- ] — 80
erence and test sites. Invertebrates 8 — 70
were collected using an Ekman = g g "'_ id
dredge (3 replicates persite). Field £ § - 60 E
observations indicated that the 3 — —50 &
Ekman dredge was appropriate for E g — 40 [
the sediment type. Phytoplankton E . - B
communities were sampled for $ — 30
identification, enumeration, and o | [ 20
chlorophyll ¢ determination via 5 —
whole water grabs. Algal Growth £ 10
Potential tests, using Selenastrum ou
capricornutum for the freshwater EE [ (1dentical)
effluent, and Dunaliella tertiolecta é g —-10
for saline receiving waters, followed “E —-20
Miller et al. (1978) and EPA (1974). 1 [
g No. of Invartebraie Taxa | -30
§ (quantitative eampla)
E2 Shanncn-Weavar Diversily Index [ '40
1 No. of Polychaste Taxa jro= -50
. (quartitativa sampla) e
Explanation of Mea- £ Parcert Pascypada, L. 50
H EP -
surements of Community (T Pergent Tunnccae — .70
Health - —
i‘g — -80
it I -0
Several different measure- 1] B
= —-100

ments of macroinvertebrate and
algal community health have been  Effect of discharge on the benthic macroinvertebrate community.
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pogenic stress, These organisms
become rare or absent as the inten-
sity or duration of the disturbance
increases. For example, the Flori-
da Index assigns points to stream-
dwelling macroinvertebrates based
on their sensitivity to pollution (see
Ross 1990). A site with a high Flor-
ida Index score is considered
healthy (e.g., around 20 or more in
the Panhandle, around 15 or more
in the Peninsula), Species sensitiv-
ity data from other sources, such as
Hulbert (1990), Hudson et al. 1990),
Lenat (1993), Farrell (1992}, Chang
et al, 1992), and Whitmore (1989},
are used as appropriate,

Community structure: A sys-
tem is generally considered degrad-
ed if a substantial shift in the pro-
portions of the major taxonomic
groups (e.g., mayflies, riffle beetles,
etc.) is observed when compared to
a reference site. In marine systems,
an increase in the % tubificid oli-
gochaetes, a decrease in the % pele-
cypods, and a decrease in the num-
ber of polychaete taxa are all con-
sidered indicators of disturbance.

Algal biomass: The density of
algal cells and the chlorophyll a
concentration are used as estima-
tors of biomass. A system has tra-
ditionally been considered nutrient
stressed when biomass exceeds
problem threshold levels, often re-
sulting in visible algal blooms, nui-
sance scums, and low dissolved ox-
ygen from the decompesition of the
decaying algal tissue. A decreased
diatom to blue-green algae ratio
(calculated by dividing the number
of individuals in the Bacillariophy-
ta by the number of individuals in
the Bacillariophyta + Cyanophyta)
is often indicative of nutrient en-
riched conditions in flowing
streams.

Trophic composition/feeding
guilds; Undisturbed aquatic sys-

B90%  T156%
Y -
iy I
AT %
oy et —
A
Vo Dl —
R 80
VN D =
Vo
vaw el — 70
Vo L Q
c R o
= v — 60 ©
5 Y ~ . 5
b 1 D
2 XY %0 £
o ATaTA L —
S Y [
L P — 40 .o
AN [ T
Vav Dl —
AV 30
ad I -
Vi bt
v -
Y 20
Fefoid —
oy Nl
e 10
b [
b _ 0
2 — (Identical}
5 — 10
£: ES3  PaytoplanktonTaxa Richness B 20
il Shannon-Waeaver Diversity Index L~
Algal Density (#/mL)
Chiorophyl a (upL)
by Algal Growth Potential

Effect of discharge on the algal community.

tems possess characteristic propor-
tions of organisms using various
functional feeding strategies, and
human disturbance shifts these es-
tablished feeding strategies. For
example, pollution is known to re-
duce the numbers of filter-feeders
and shredders.

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the
number of taxa, the diversity index,
the number of polychaete taxa, and
the % pelecypods are measured as
the reference site minus test site
divided by the reference site, The
percent differences between sites
involving the % tubificids, algal
density, chlorophyll a, and algal
growth potential are measured as
the test site minus reference site
divided by the reference site.

The following personnel were
involved in this investigation: Lee
Banks, Mike Hollingsworth, and

Tim McKelvey (DEP Northeast Dis-
trict) and Marshall Faircloth, Rus-
sel Frydenborg, Kathleen Lurding,
Tina Mikulski, Ed Miller, Liz Mill-
er, Landon Ross, Jack Taylor, Dav-
id Whiting, Vicki Whiting, Greg
Wynn, and David Young (Tallahas-
see Biology Laboratory). The report
was reviewed by the Peint Source
Studies Review Committee, consist-
ing of Wayne Magley, Jan Man-
drup-Poulsen, and Michael Tanski,
as well as District representatives.

Results and Discussion

The sites studied during this
investigation were heavily vegetat-
ed, tannic, tidally influenced sys-
tems. Although the surrounding
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land was predominantly forested,
potential non-point sources of pol-
lution affecting the area include
run-off from agriculture, restdential
lands, and highways. Aquatic mac-
rophytes, including Typha sp.,
Mariscus sp., Spartina sp., Juncus
sp., and Pontederia sp. were abun-
dant at all sites.

Habitat quality was slightly
higher at the reference site (with
78 points), than the test sites (with
69 points each). The study sites
were similar with regard to many
physical/chemical parameters. The
morphology of each site was rela-
tively unaltered, with a healthy Iit-
toral community, as well as an ex-
tensive riparian zone. The channel
width at all three sites was between
6 and 8 meters. Available sub-
strates at all stations consisted pre-
dominantly of sand, with some mud
and detritus. Other measurements
which were gimilar at all sites in-
cluded salinity (between 6 and 7
ppt), temperature (between 27 and
28° C), pH (6.8 to 6.9 8.U.’s), dis-
solved oxygen (between 5.8 and 6.0
mg/L), TSS (between 10 and 11 mg/
L). Water clarity was similar at
each site, with Secchi depth mea-
surements of hetween 0.6 m and 0.8
m. Conductivity was slightly low-
er at the reference site (10,540
iwmhos/em) than at test sites 1 and
2 (with 13,800 and 14,000 pmhos/
cm, respectively). BOD decreased
from the reference site (5.2 mg/L)
to the test sites (2 mg/L each). Each
site was open, with no canopy. No
evidence of sediment oils or odors
was present, however a slight sur-
face oil sheen was noted at the ref-
erence site.

The final effluent sample did
not show toxicity to the fish, Cyp-
rinella leedsi, or to the water flea,
Ceriodaphnia dubia (Appendix},
No organic constituents were found

in the sample above detection lim-
its. The effluent sample contained
aluminum (577 ug/L}, and iron (332
pg/L) at levels above the practical
quantitation limit, and nickel (6 pg/
L), and copper (7 pg/L) were found
below this level. None of these
metal concentrations represent a
violation of standards for Class 111
marine waters.

Moderate nutrient enrichment
was evident throughout the study
area. While the Anheuser-Busch
effluent was relatively high in some
nutrients (e.g., total phosphorus
was 0.51 mp/L, and TKN was 7.5
mg/L), it did not appear to be caus-
ing additional enrichment of the
receiving waters at the time of in-
spection {(see Chemistry Summary
Table), However, the effluent was
observed to have a “pea-soup green”
color (see Bioassay Bench Sheet in
Appendix). This indicates that phy-
toplankton was being exported to
the receiving waters at the time of
this study. Because this algae is
filtered from the sample before nu-
trient analyses are performed, the
bicavailable nutrient concentra-
tions in the effluent and test sites
would be considerably underesti-
mated. Many nutrient concentra-
tions at the reference site were sim-
ilar to the values found at both test
sites, and some of these were high-
er than average for a Florida estu-
ary (see Table of Typical Water
Quality Values in Appendix). For
example, ortho-phosphate and ni-
trate-nitrite values at all three sites
were higher than those found in
approximately 70% of other Flori-
da estuaries. Ammonia concentra-
tions were slightly higher at the
test sites, but not elevated enough
to indicate a problem,

Algal Growth Potential (AGP)
of the freshwater effluent was 63.9
mg dry wt/L, corresponding to the

moderately high nutrients. Algal
Growth Potential was_slightly
above the “problem threshold” of 10
mg dry wt/L for marine waters at
all stations, with 13.3 mg dry wt/L.
at the reference site, 11.4 mg dry
wt/L at test site 1, and 12.7 mg dry
wt/L at test site 2 (Ron Raschke, US
EPA, personal communication).

The BOD of the final effluent
was equal to the annual average
permit limit (20 mg/L), and was
higher at the reference site (5.2 mg/
L} than at the test sites (2.0 mg/L
each).

Total coliform bacteria counts
were above Class I1I standards in
the effluent sample (9000 organ-
isms/100 mL) and at all three study
sites, a violation of (Rule 62-
302.530(7) FAC). Total coliforms
increased from 3000 organisms/100
mL at the reference site, to 5000
organisms/130 mL at the test site
1, and to 9000 organisms/100 mL
at test site 2. Fecal coliforms were
above Class III standards at the
reference gite (1300 organisms/100
mL) (Rule 62-302.530(6) FAC).
Fecal coliforms in the effluent and
at both test sites were within Class
II standards.

Measures of macroinvertebrate
health indicated that the discharge
was adversely affecting the commu-
nity. The figure on p. 2 indicates
the degree of difference between the
invertebrate populations of the ref-
erence and test sites. Larger dif-
ferences (that is, higher percentag-
es) correspond with greater degrees
of degradation. Negative values
mean that the test site is better
than the control.

Taxa richness at the reference
site {with 17 taxa) was considerably
better than that found at test site 1
(6 taxa) or test site 2 (with 5 taxa).
These reductions in taxa richness
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(65% and 71% at test sites 1 and 2,
respectively), are cause for concern,
as these values are lower than those
found in 90% of other Florida estu-
aries. Compared with the reference
site, Shannon-Weaver diversity de-
creased by 25.1% at test site 1 and
by 36% at test site 2. These de-
creases represent violations of the
Biological Integrity Criterion, Rule
62-302.530(11) FAC.

The reference site community
consisted primarily of oligochaetes
(58%), dipterans (33%), and isopods
(89%), as well as a mixture of am-
phipods, gastropods, pelecypods,
and polychaetes. A community
shift was noted at the test sites, in
that many pollution sensitive
groups, such as gastropods, isopods,
and pelecypods were conspicuous-
ly absent there, The fact that ef-
fluent levels of BOD (20 mg/L), TSS
(68 mg/L), and turbidity (30.6 NTU)
were fairly high, suggest that the
biota may potentially be respond-
ing to long term effects of organic/
particulate loading from the sod
farm, even though receiving water
levels of these parameters were not
particularly elevated on the day of
sampling.

The figure on p. 3 represents
changes in the phytoplankton algal
community. As was noted with the
macroinvertebrates, larger differ-
ences (that is, higher percentages)
correspond with greater degrees of
degradation. Taxa richness was
similar throughout the study area,
with 24 taxa at the reference and
test site 1, and 23 taxa at test site
2. Diversity was also similar, with
3.8 at the reference site, 3.9 at test
site 1, and 3.6 at test site 2, The
reference site community consisted
of 80.5% diatoms, 9% chlorophytes,
and 7.5% cyanophytes, along with
a mixture of chrysophytes, crypto-
phytes, and pyrrhophytes. Test site

1 was also composed of diatoms
(47.3%), cyanophytes (28.3%), and
chlorophytes (9.7%), as well as cryp-
tophytes, euglenophytes, and pyr-
rhophytes. Test site 2 was co-dom-
inated by cyanophytes (49.7%) and
diatoms (41.9%), with some chloro-
phytes (3.8%), and euglenophytes,
eryptophytes, and pyrrhophytes.

Biomass was substantially
higher at the test sites. Compared
with the reference site, algal den-
sity increased by 830% at test site
1 and by 1156% at test site 2. Sim-
ilarly, chlorophyll ¢ was higher at
test site 1 (with 51.2 ug/L, an in-
crease of 102%) and test site 2 (with
41.5 ng/L, an increase of 64%), com-
pared with the reference site (which
had 25.3 pg/L of chlorophyll a}. The
chlorophyll ¢ at all sites exceeded
that found in 95% of other Florida
estuaries. The higher values found
at the test sites, along with visual
observations, suggests an aggrava-
tion of the problem due to the sod
farm discharge, although nutrient
concentrations were not much high-
er than those of the reference site
at the time of sampling. This is
consistent with the export of phy-
toplankton from the facility’s hold-
ing pond to the receiving waters.

Conclusions

The final effluent sample did
not show toxicity to the fish, Cyp-
rinella leedsi, or to the water flea,
Ceriodaphnia dubia.

No organic constituents were
found in the sample above detection
limits. The effluent sample con-
tained non-problem levels of alumi-
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num {577 ug/L), iron (332 ug/L),
nickel (6 ug/L), and copper (7 pg/
L).

Moderate nutrient enrichment
was evident throughout the study
area. While the Anheuser-Busch
effluent was relatively high in some
nutrients {(e.g., total phosphorus
was 0.51 mg/L, and TKN was 7.5
mg/L}, it did not appear to be caus-
ing additional enrichment of the
receiving waters at the time of in-
spection. Many nutrient concentra-
tions at the reference site were sim-
ilar to the values found at both test
sites, and some of these were high-
er than average for a Florida estu-
ary. For example, ortho-phosphate
and nitrate-nitrite values at all
three sites were higher than those
found in approximately 70% of oth-
er Florida estuaries.

Algal Growth Potential was
above the “problem threshold” of 10
mg dry wt/L for marine waters at
all stations, with 13.3 mg dry wt/L
at the reference site, 11.4 mg dry
wt/L at test site 1, and 12.7 mg dry
wt/L at test site 2,

Total coliform bacteria counts
exceeded Class ITI standards in the
effluent and at all three study sites
(Rule 62-302.530(7) FAC). Fecal
coliforms were above Class I1I stan-
dards at the reference site only
{Rule 62-302.530(6) FAC).

Macroinvertebrate taxa rich-
ness and Shannon-Weaver diversi-
ty were substantially reduced be-
tween the reference and test sites.
The diversity decreases represent
violations of Rule 62-302,530(11)
FAC. Although present at the ref-
erence site, many pollution sensi-
tive groups, such as gastropods, iso-
pods, and pelecypods were conspic-
uously absent at the test sites. The
fact that effluent levels of BOD (20
mg/L), TSS (68 mg/L.), and turbidi-
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mg/L), TSS (68 mg/L), and turbidi-
ty (30.68 NTU) were fairly high, sug-
gest that the biota may potentially
be responding to long term effects
of organic/particulate loading from
the sod farm, even though receiv-
ing water levels of these parame-
ters were not particularly elevated
on the day of sampling.

With the exception of biomass,
most phytoplankton community
parameters were gimilar between
the reference and test sites. Com-
pared with the reference site, algal
density increased by 830% at test
site 1 and by 1156% at test site 2,
Similarly, chlorophyll a increased
by 102% at test site 1 and 64% at
test site 2. The chiorophyll ¢ at all

sites exceeded that found in 95% of
other Florida estuaries. The high-
er values found at the test sites,
along with visual observations
(green water), suggests an aggra-
vation of the problem due to the sod
farm discharge, although nutrient
concentrations were not much high-
er than those of the reference site
at the time of sampling.

Literature Cited

Chang, 8., F. W, Steimle, R. N, Reid, 8. A. Fromm, V.,
S. Zdanowicz, and R. A, Pikanowski, 1992, Asso-
‘ciation of benthic macrofauna with habitat types
and quality in the New York Bight. Mar. Ecol.
Prog. Ser. 89: 237-251.

EA Engineering, Science, and Technology and Tetra
Tech, Inc. 1994. Bioassessment for the nonpoint
source program (draft). Prepared for the Fla. Dept.
Enviren, Protection, Unpaginated.

Environmental Protection Agency. 1974. Marine al-
gal assay procedure; Bottle test. Nat’l Environ.
Res. Center, Office of Res. and Dev., U.S. EPA,
Corvallis, Oregon. 43 p.

Farrell, D. H. 1992. A community based metric for
marine benthos. Fla. Dept. Environ. Reg. SW Dist.
Office. unpublished rept. 15 p.

Hudson, P. L., D. R. Lenat, B. A. Caldwell, and D,
Smith, 1990. Chironomidae of the Southeastern
United States: A checklist of species and notes on
biology, distribution, and habitat. U. S. Fish Wildl.
Serv.,, Fish, Wildl, Res. 7. 46 pp.

Hulbert, J. L. 1990. A proposed lake condition index
for Florida. North Amer, Benth. Soc. 38th Ann.
Mtg., Blacksburg, VA, 11 p,

Lenat, D. R. 1993. A biotic index for the southeast-
ern United States: derivation and list of tolerance
values, with criteria for assigning water-quality
ratings. J. N. Am, Benthel. Soc. 12(3): 270-290.

Miller, W. E,, T. E. Malcney, and J. C, Greene. 1978,
The Selenastrum capricornutum Printz algal as-
say bottle test. U. S. Environ. Prot. Agency, EPA-
600/9-78-018. 126 p.

Weber, C. 1. 1991. Methods for measuring the acute
toxicity of effluents to freshwater and marine or-
ganismsg, 4th edition, EPA/600/4-90/027. U. S.
EPA, Cincinnati, Ohio. 216 p.

Raschke, R. L. and D. A. Schultz. 1987. The use of
the algal growth potential test for data assessment.
J. Wat. Poll, Cont. Fed. 59(4). 222-227.

Ross, L. T. 1990. Methods for aquatic biology. Fla.
Dept. Environ. Reg. Tech. Ser. 10(1): 1-47.

Whitmore, T. J. 1989. Florida diatom assemblages
as indicators of trophic state and pH. Limnol.
Oceanogr, 34(5): 882-895,



Chemistry summary table for

Anheuser - Busch Old Sod Effluent Reference  q..¢gite1  Test Site 2
Farm Site
:.1; Organic Constituents (ug/L). i1}
None Detected
~Aluminum
e Arsenlc O
L ~ Cadmium
Copper
- Chrommm -
Iron
__________________ foad
B Mercury
- Nickel
— et R
Silver
Zinc
T Nutrlents (mghh) il
Ortho-phosphate .
— Total phosphate
R v A
- - Nitrate+Nitrite ; ).05
e 75 T oA T o | 056
T Omer Parameters T T e
Habitat Assessment 78 69 69
- PH GUs) 9.5 6.8 69 63
_Conductivity (pumhos/cm) 927 10,540 13,800 | 14,000
| Temperature (°C) 8 2 28 28 _
____ Salinity (ppb) I R 7 7
o Turbidity (mg/L) (306 196 | 487 205
TSS (mg/L) 68 11 10 10
~  BOD(mg/L) 20 52 2 2
' Hardness (mg/L) CaCO3 1423 o
Bmassay b Chioam o Nt tenis 1T I
_ Bioassay Invertebrate-Chlorinated Not toxic R
~ Bioassay Fish-Dechlorinated Not toxic o S
Bioassay Invertebrate-Dechlorinated Not toxic S
_ Algal Growth Potential (mg dry wt/L) 639 | 133 114 12.7
~ Fecal coliform (org/100 ml) 500 1300 700 i 20
Total coliform (org/100 ml) 9000 3000 5000 9000

A - Value reported 1s the mean of two or more determinations
I - The reported value is between the laboratory method detection limit and the laboratory practical

quantitation limit.
J - Estimated value

Q - Sample held beyond normal holding time
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 | 5% | 10% | 20% | 30% | 40% | 50% l 60% | 70% | 80% | 90% I 95 % I
STREAMS

(1617 stations)

Phytoplankton

Chlorophyll a 0.22 0.52 (.94 160} 302! 463 6.72 9.87| 1468] 2735} 4870
Periphyton '

Chlorophyll a 031) 043] 077 1.04| 216| 294) 645| 1051] 17.00| 3951 60.85
H-D Diversity 084y 212] 248) 274 288} 309 325| 340] 3521 376 390
Qualitative Taxa '

Richness 8.00] 12.00] 17.00| 20.00| 22.00]| 2450]| 26.00] 28.00| 3100| 37.00| 53.00
H-D Taxa

Richness 6.00] 6.560| 9.00] 11.50{ 13.00] 15.00| 17.00| 2150} 26.00| 29.00| 32.00
TEKN 030 039] 056 073) 087 100] 1.11] 128{ 149| 193] 280
Ammonia 002] 002] 004| 005| 006 008! 011} 014| 020] 034 060
NQO2-NO3 (.01 (.01 0.08 005] 0.07 0.10 0.14 0.20] 032 0.64 1.05
Total Phogsphorus 0.02 0.03 0,05 0.06 0.10 0.13 0.18 0.25 0.39 0.74 151
Ortho Phosphorus | 0.01] 0.01{ 003| 004] 005] 008] o011l 0.17] 027 059 137
Turbidity 060] 090] 120 145| 210] 280 360} 450] 665] 1045] 16.30
LAKES .

(477 stations)

Phytoplankton

Chlorophyll a 080] 171{ 288| 428| 10.06] 13.40| 20.00| 30.10| 47.20| 65.44| 113.90

Dredge Diversity | 071 097 143| 174} 198] 212 221] 259| 285] 3.15| 817
Dredge Taxa

Richness 300 500 650] 7.00] 9.00] 1000} 11.00) 13.00] 15.00{ 17.00] 21.00
TKN 036] 049 067 083| 108] 126] 140] 151 168 211{ 346
NH3+NH4 001 002; 002] 003] 004] 0.06] 008] 012] 015] 021] 028
NO2-NO3 000)] 000 001 001] 001} o0.02] o004 005! o010] o014] 023

Total Phosphorus | _0.01] 002 _002] 003] 005] 007] 008 01l 014l 053 08
Ortho-Phosphorus |__0.00] _0.0%] 001 0.02] 0.03] 004] 005 0.06 0081 o2il 632

Turbidity 1.00 1.25 1.65 2.06 2.75] 450} 645 9.60] 14.10] 26.00] 40.00
ESTUARIES

(690 stations)

Phytoplankton ’

Chlorophyll a 214] 328] 449| 513{ 6.00| 693] 794 960| 1240] 1760( 22920

Dredge Diversity 134) 153] 191) 228| 256] 2901 3.15{ 359} 4.01| 453] 498
Dredge Taxa

Richness 400] 6.00]{ 9.00] 1100| 15.00| 1850]| 25.00] 35.00| 41.00| 62.00] 90.00
TKN 026) 034] 042] 050y 059| 0.69{ 0.76] 0.82] 095] 130| 149
NH3+NH4 001] 002] 003] 004] 005! 006] 0.08] 0.09] 013] 022 0328
NO2-NO3 000f 000] 001 001] 001] 002] 003] 0.05] 008] 017| 023

Total Phosphorus 001] 002} 006] 007 o10] 011] 014} 0.17 023 043 0:59
Ortho-Phosphorus 001) 0.02] 003| 004] 004] 005] 0.07] 000 012] 021] o044
Turbidity 3501 4.00] 450} 505| 540 560| 6.30] 680] 800] 11.40| 1175

Units:
Phytoplankton Chlorophyll a (ug/L), Periphyton Chlorophyll a (mg/m?2), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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FACILITY SUMMARY

Facility Name: Anheuser-Busch, Inc.

County: Duval (16)

Site Name: 0©0ld Sod Farm (Main Street) Land Application System
State GMS ID: 3116P00248

State Permit No. IT16-223113 Issued 12/06/93 Expires 6/1/95
Federal Permit No. FL0041530

Receiving Waters: North Prong of Cedar Creek and Broward River
to St. Johns’s River.

Classification: Class III Marine Waters
Design Flow: 1.36 MGD Brewery Residual Liquor

Acutal Mean Flow: 0.684 MGD Brewery Residual Liquor from June 93
to June 94

Discharge is continuous from outfall 001, Rainfall dependent at
outfalls 002, 003 & 004

Description of Treatment Processes:

The Land Application System at the 0ld Sod Farms receives
untreated and/or pretreated brewery liguor (a nitrogen containing
re51dua1), as a nutrient enrichment to grow turf and hay crops by
spraying the liquor through center pivots for growing turf on a
350-acre land application segment. A portion of the liquor may
be pretreated by anaerobic digestion prior to land application.
The 0ld Sod Farm has a portion of the land application site
underdrained to intercept (1) ground water, (2) stormwater
infiltration, and (3) deep percolation of now treated brewery
ligquor effluent. Underdrain waters from pivot 1 and 2 flow into
the North Borrow Pit which flows into the South Borrow Pit.
Underdrain waters from pivots 3, 4 & 5 flow to the South Borrow
Pit. The south Borrow Pit discharges from outfall No. 1 to the
Cedar River thence to the Broward River. Stormwater runcff from
pivots 1, 2, and part of 3 flow to the North and South Borrow
Pits. Stormwater from pivot 5 to outfall 2, from part of pivot 4
to outfall 3 and part of pivots 3 & 4 to outfall 4. oOutfalls 2,
3 & 4 flow to the Broward River.

Effluent Limits (See Attached):



Description of Permitted Outfall(s):

001 Treated brewery residual liquor collected in underdrains
from Pivots 1 & 2 that flow into the North Borrow Pit
and underdrains from Pivots 3, 4 and 5. Stormwater
runoff from Pivots 1, 2, and part of 3. The North
Borrow Pit flows into the South Borrow Pit. The outfall
is located at the western bank of the South Borrow Pit.
The outfall flows into the north prong of Little Cedar

Creek.
002 Stormwater Runoff from Pivot 5
003 Stormwater Runoff from Part of Pivot 4
004 Stormwater Runoff from Parts of Pivot 3 & 4

Permit violations and plant upsets that have occurred since
December 1993:

No plant upsets have been reported to the Department since
issuance of the TOP.

Effluent parameters for outfall 1 have been in compliance since
issuance of the TOP. No flow measurements have been made due to
construction of the new flume. No anomalies were found at
outfalls 2, 3, or 4 or with sampling of Brewery Residual Liquor
as required in the TOP.

Current Enforcement Actions Undertaken:

The facility is currently under Consent Order to come into
compliance with water quality standards for unionized ammonia,
pH, DO and TSS at the 0ld Sod Farm. The TOP issued for the
facility is in conjunction with the Consent Order.

No previous impact bioassessments have been conducted by the
Department.

Trends in Data:

Trends 1n Data:

Past histroy of the site indicates that unionized ammonia from
outfall 1 has improved marginally from roughly 0.5~0.4 ng/l to
0,2-0.1 mg/l. Dissolved oxygen has decreased from roughly
8.0-9.0 o 6.0-7.0 mg/]l indicative of control of algae blooms in
the South Borrow pit. T8S and pH has remained approximately
constant,



INDUSTRIAL WASTEWATER MOCNTHLY OPERATION REPORT

CHECK IF NO FLOW MONTH

SAMPLE LOCATION: Outfall 001
TEST SITE ID: 3116X10633 DATE SAMPLED

LAB ID/NAME:

COMMENTS:

I
SAMPLE FREQUERCY | METHOD

| I I I I I 1
|PARAMETER NAME | STORET Wo. | RESULT  |LIMITS # | UNITS | |
I I } 1 i } { |
[D.0. HINIMUM | | — | =0 | masL | | Grab |
I f t I I I t |
|D.0. AVERAGE f | —_— ] > | mgri | | Grab |
1 ] l ! ] ] | )
I I I T I | I 1
| AMMONIA AS N ! | e | morL [ | L
| CUNTONIZED} AVG. | | } } | | |
| | ] i ] ] ] |
I 1 I I T ] I i
| Ammonia As N i | | 215 } mn | | |
|tUnionized) Max. ! | | | | | |
I i ] ] | ] ! |
b ¥ I I I 1] [ I
|PH MINIMUN } | | 60 | s.u i ! |
I i ] ] ] i ! |
] t ] I I 1 I 1
|pH MAX1MUM } | - | 100 | s.u t | |
I | ] ] ] i ] ]
I I I T I I | 1
| pH AVERAGE | | I | s.u. | | |
! ] ] | | ] | |
i ] I I ] I I 1
}BODS AVERAGE | | e | 20.0 | masL | | |
: : | | | : | |
| 788 AVERAGE | | | 50,0 | masL | | |
| | = i | : i i
| TKN AVERAGE | b | 1000 | masL | | i
| | % | : i | |
| TOC AVERAGE | ! — ] * | mgsL | | |
| ] J ] ] | ! |
I ] ¥ 1 1 I T 1
[TOTAL NITROGEW | b ] ™) mgt | | |
|AS N AVERAGE | ! j } | | |
| ] ] ] i ! } |
I ] I 1 4 k | 1
|NITRATE AVERAGE | | R R | mal i | |
| ] ] ] ] | | |
I I I | I 1 | 1
| FLOW AVERAGE | | I | * wop } | |
| l | l | i ] |
I T ] I I I | 1
|ACUTE TOXICITY f | — ek | % | | |
| | | | ] | ] |
I I I I I I I I
| cOPPER i | — | ML | | |
I l ] | ] ] | ]
f | I I I I I 1
[SILVER | | oo | | MG | | |
i l 1 | 1 L | J

* Report as per Permit Requirements
** Complex - See Permit

# Effluent Limitations in effect until March 1, 1995



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET version s

SUBMITTING AGENCY CODE: gg 37 STORET STATION NUMBER: | DATE {WDN): | TIME RECEIVING BODY OF WATER:
SUBMITTING AGENCY NamE:__DE P Jay A o G iraf oy
SO TS /3 I7ve
REMARKS: 1ty W € wes? hegu Tiocation: /= SR 4 FIELD ID/NAME:
Rek»u“r‘wf{: S9e¢ (e Aniosee By Bl‘f)wr./t't R.onr et ”d*“"ﬁ fQ(){
old Sdd Fave Bl Yoo, Tosarbion srbro-ie

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (specify relative percent in each category): Maduruliu vued. o ey | Les. ear by
Forest/Natural | Silvicujture | Field/Pasture | Agricultural | Residential | Commercial Industrial  |Other {(Specify)

Lo 1 | | | 1L | |[Lzo 1] | | |

Local Watershed Erosion (checkbox):  None [Vt~ Siight [ ] Moderate [ ] Heavy [ ]

Local Walershed NPS Poliution {check box): No avidence {:] Some potential sources [Q/Obv}ous sources |:|
Width of riparian Vegetatlon ‘g‘n List & map dominant Typical Width (m)/Depth (m) Melocity (m/sec) Transect {draw

on least buffered side: vegetation on back goss-section & provide at least 3 velocity & depth values)
Adificially Channelized Eﬂmf ] 3 [
Adificially Impounded [Jyes (o mree tome ceoven Moo anuous |

High Water Mark (mabove bed): | | +idal oo Hhnddred ﬁ%fwwmdum
Canopy Cover % QOpen :[Q/Lightiy Shaded {‘11-45%}:[:1 Moderately Shaded (48-80%):[___| Heavily Shaded: D
SEDlMENT}'SUBSTRATE

Sediment Odors:  Normal: [ZI' Sewage:[ | Petroteum:{_} Chemical:{ ] Anaerobic:[ | Other:[ ]

Sediment Qils: Absent.g stight: |_] Mode‘r_{i‘tfz.D Profuse.[:l

| Sediment Deposition: Sludge:[ ] Sand smothering:@%}{? ";%%ee‘;ae‘e Silt smothering: gierg ”;%%,‘er%te Other:

Substrate Types | % coveragelt times sampled| method | Substrate Types % toverage |# times sampled] _method

Woody Debris (Snags) | 1L JjRiffles (] NN ]
Leaf Packs or Mats : | " ||sand (490 2 13) | [Eke~nn]
Aguatic Vegetation { | | [
|
|

| ]
—|[Mud/MuckiSilt & l |
Rock or Shell Rubble ] f i | Other: ity s || [ | |
Undercut Banks/Roots| [ | i

| | Draw aerial view sketch of habitats found in 100 m section

WATER QUALITY| Depth (m): [Temp. ¢C):| pH (8U): | D.O. (mg/): §°§§lﬂffy“"('gg‘;fm) Sal {pp)| Turb  [Secchi (m):

Top o] B }
Mid-depth 5 22.9_| L,£=JL;,L,‘;,.,J|‘ @67
Bottom (TS - [ 1|| |

X 1st-2nd crder  5th - 6th order
System Type : Stream:[]( Ard - 4th order _7th order or areater ) Lake: l:] Wetlana: D Estuary: [E/her
Water Odors (checkbox):  Normali[s]  Sewage:] |  Petroleum:[ ]  Chemicai: ]  Other:[ ]

Water Surface Oifs (check box): None: [ | sasMEheen: [z’ Globs:[ ] Slick:[_]
Clarity (check box): Ciear:[ |  Siightly turbid:[ ] MaTurbid: [ﬁ/ Opaque:[_]
Color {check box): Tannic: {Z’/ Green (algae):[v}~ Clear:[ ] Other:[_]
Weather Conditions/Notes: Abundance: Absent Rare.. Common Abundant
Periphyton IE/ ] O
Ve ™ Fish E] 0o & ]
- . " Aquatic Macrophytes O & %
_ de watomty ) neer '.f)\’f‘ [ron/sulfur Bacteria L [J [
SAMPLING TEAM: SIGNJ\TUHE OATE:

""Oll"-"j&vﬁowf“'\ ;//V?Lkiz. rb’c‘.q - ""- 774’///'L”}=K ‘](’Hzp"f




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBWITTING AGENCY DODE__ 572 31 STORET STATION NUMBER; | DATE MO RECENVING BODY OF WATER:
SUGAITTING AGENCY NAME__ I Pojar 75),;:'-30;;2' s /i3 fou
nﬁnnns( o Ste o Aalen Bt LOCATION; i . FIELD KVNAME
e AL LTI PILRY. T PFLETAIVIE o R -
P Gl Favin SFL o Tiogsectiom Bicard Plovvad Haris Ko
Habxtat Parameter )
. Excelient Good Fair Poor
Littoral None—Unaltered Mostly natural Shoreline consisting | Shoreline consisiing
. shoreline. shoreline, but with mostiy of riprap and almost entireiy of
Alterations 8-10 points occagionsl riprep. vertica) seawanlls. vertical seawalis,

6-8 points

3-5 points

0-2 points

At lenst four
communities observed
from the following

Two or three
cammunities observed

One community
observed from those
listed.

No communities
observed from those
listed.

Community Types _ from those listed.
list gnangrove 26-37 points 13-25 points 0-12 points
Observed @% oyster P P P
ar, graes ped, reef,
saltern, natarg
beach G tidal cres
38-50 pbin
Tidal Fiuctuation }>0.75m. 0.5 - 0.75 m. 0.25 - 0.5 m. <0.25 m.
: 4-5 points 8 points 2 points 0-1 point
F_reshwater Only natural runoffl. | Mostly natvral runoff, Consigerabie Exiensive manmade
Dis Char_ges/" $-10 points but with a few, small | stormwater discharge ?;ischargzsi, especially
3 stormweter soureces. |from locel roads, om canasls dreining
AITEFETJODS 6-8 points parking lots, ele. jarge tracts of lanc.
: 3-5 poinis 0-2 points
Lipht 1o mocerate Heavy wave aciion
- wave action present someiimes present
riow and except nnder the even oIring AVeTage
Wave Action hxr.fnﬁ‘c wesiher —iran —_— weather concibmms, or
eonditions, Flow flow Testmicted By
urresoriced by MAEmmAGS SITOCINTES
mETmMAade ETTOCTITES, 50 thAL velocities wre
8-10 poinis very nigh.
0-2 pomts
imert Comhinstion of send, | Primsrily send, with | Mixoore of sand snd | Anserobicoonc,
SEﬂIm Type grevel, mpd snell. smell mreas of g, oL, or well-aerzzed | 0-3 poimts
12-15 poimts §-11 points nmu m:m

TOTAL

SCORE

COMMENTE: de f.lgwﬂ .
§t;: -w\ Sl S,

As

Ekvnsin qonh

VB reps wrth 3 aim',a_g/wp,a ,

A Bseal hm pd5TR0m —ahmndlint i [itdore], flav iscus ‘T.fp"‘u, Fowfedera

ANALYSIS.DATE:

(54

MYS"
R Vel qﬁgtﬂorﬂ,\

ke




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET wersion s}

SUBMITTING AGENCY CODE: e STORET STATION NUMBER: | DATE (M/DAY): | TIME RECEIVING BODY OF WATER;

SUBMITTING AGENCY NAME:___I)EP ) 2w 700 H»C8 28 gl fay {C? b S-‘/

AEMARKS: " [ LOCATION: | 4 f¢ (e ey Cwece K FIELD 10/NAME;
Test Site ) Movitn of ABSF poptl

Anherae e wfugh A Sod Frem Seb Yoo

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use {specify relative percent in each category):  Go (Y wanu. st Juoes. 3t (€ §imm

Forest/Natural | Silviculture | Field/Pasture | Agricultural | Residential | Commercial Industrial 'Other(Specify)
L& | ||| (L2212 ]| L || i | }
Local Watershed Erosion (checkbox):  None [ ] Slight [E/ Moderate [j Heavy [:]

Local Watershed NPS Pollution (check box): No evidence [ | Some potential sources [E/ Obvious sources ||
Typical Width {m)/Depth (m) Melocity (m/sec) Transect {draw

Width of riparian vegetation {m} | List & map dominant

on least buffered side: | & vegetation on back gross-section & provide atleast 3 velocity & depth values)
Arificially Channelized [@6 [ O O . :
Artificially Impounded [ThyBs [/ T o reeereny e avous. | Dee Hoched st sdes QL(Mu\c\

High Water Mark (m above bed): | EEC

Canopy Cover %" Open :B/Lightly Shaded (11—45%):D Moderately Shaded (46-80%):E| Heavily Shaded:D

SEDIMENT/SUBSTRATE
Sediment Odors:  Normal:{—1 Sewage:[ | Petroleum:[ ] Chemical:[ | Anaerobic:[ | Other:[ ]
Sediment Oils: Absent: (4" Slight:[ ] Moderate:[ ]| Profuse:| | .

Sediment Deposition: Sludge:[ | Sand smothering: Ton "9se™!® Sitt smothering: Joe Geoe@ Other:

Substrate Types % coverage # times sampled] method | Substrate Types % coverage |# times sampled| method
Woody Debris {Snags)[™ ] || Rifiles 1 ]
L.eaf Packs or Mats I ] Sand ” R 202 [Treas |
Aquatic Vegetation “ [ T MudMuckdGilD ' 4&1 } ' _—l ]
Rock or Shell Rubbie | ] lether: Ddrd, 0| | | 1
Undercut Banks/Roots! | | Hl ]l || Draw aeria! view sketch of habitats found in 100 m section

WATER QUALITY, Depth (m): [Temp. (C):| pH (SU): | D.O. (mg/): ocrosna‘f;n%;”;;:{;m) S V| Terb  [S00Ni

Top Led | I I |

Middepth | ©8 2772 |6 ,ﬂm A W LJE_JL_%_‘I_l 0.8
Bottom - .5 [_ 1L R - ﬁ]

. o I/ 1st-2nd order  5th - 6th order
System Type : Saream:E] 3rd - 4th order 7th order or greater ) Lake: D Wetland: D Estuary: E/Other D
Water Odors {check box):  Normak:[f~  Sewage:[ ] Petroleum:[ | Chemicai[ |  Otner:[ ]

Water Surface Qils (check box): None: [ L} g Sheen:[_] _ Globs: [] stick:[_]
Clarity (check box): Clear:[ ] Sligntly turbic:[TF Tumic:[]  Opaque:[ ]
Color (check box): Tannic: E/ Green (algae):[*]” Clear:[ ] Other:[ ]~
Weather Conditions/Notes: Abundance: Absent Rare Commpn Abundant
_/L, e Ni}, /b_,i e fg,e ¢ P.enphyton

' | a o Fish O C] O

Tde O non g, e i E s “ Aguatic Macrophytes [E]/ ]

5 reer g lron/sutfur Bacteria @/ @—““M ]

SAMPLING TEANE SLGNMUHE DATE;
HC'H’I'\\;) Loy tin / /Lf(; '\/E' l'»’t'.x/ ?4 s PM ﬁc"/""m?
I 7



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

STORET STATION NUMBER,
TEONIRO gy

DATE /07
oﬂf}v j?t—}

RECENWMG BOLYY OF WATER:

AEMARKS.» Cl LOGATION: - ) _ . FELD VNAME
e j’eé'\}hgj) 4 o Fawm i le (edor (vec i‘C&
N v T gp i fan WNeern of ARSFE Poi) ¥ |
Habxtat Parameter
Excellent Good Fair Poor
Littoral None—Unaltered Mostly natura] Shoreline consisting | Shoreline consisting
. shoreline. shoreline, but with mostly of mprap and | almost entirely of
Alterations 8-10 points oceasional Yiprap. vertical seawsl)s, vertical seawalls,
6-8 points 3-5 points 0-2 points
At least four Two or three One community No communities

Community Types

communities obse{'“yed
from the following

communities observed
from those listed.

cbserved from those
listed.

observed from those
listed.

list: mangrove 26-37 points 13-25 points 0-12 points
Observed swsmp,, oyster P P P
bar, prasebed, reef,
sa]hem n
beach, or ids) creek. )
3B-50 points
Tidal Fluctuation [>0.75 m. 0.5 - 0.75 m. 0.25 - 0.5 mm. <0.25 m.
4-5 points 8 points 2 points 0-1 point
F-I'ES hwater Only netural mﬁof‘f.. Mostly natural runoff,| Considersble Extensive manmade
DISChargES/ 9-10 points but with a few, smal] |stormwater discharge | discherpges, especizlly

Alteratlons

stormwater sources.

from locel roads,

from canals draining

6-8 points perking lots, etz larpe Tracrs of land.
3-5 points G-2 points
Light to moderate Heavy wave aciion
- WHve Bohion present sometimes present
Flow and except Inader the even dmring average
Wave A cﬁ on barsnest weather PR westher copditions, or
eemAifians,. Flow fiow restmcied by
mrrestricted by MATMEns SRCTOIRS
TOETINALAE STTLCTITes. 80 That veiociiies zTe
810 poinis very high.
0-2 pomis
; Combinstion of send, |Primsrily send, with | Mixtore of send.and | Anasrpbicamnd
Sedlmem-]—ype grevel, znd shell. small aress of mud.  [nme or well-ssrzted | (-3 poimts
i 12-15 poixds 8-11 points Tmmd enly.

4~ points

TOTAL SCORE || &2

44

COMMENTS: priyeth 1106 —

Sf)(.("h-‘vu ’Jua‘c)us }.w Pc w Yedeyiag T-?plr\ ", ’/"'\;,,-,5{‘-15, Ahvd o 75T

NoL Fhmen b 3 reps vt 3 chowps [y
ANALYSIS DATE: | ANALYST ] ;mn'ma; i
ol fou | Tolegsorin | 00z Al e

LS ‘
2L



STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET rersions)

SUBMITTING AGENGY CODE:___&(C 3/ STORET STATION NUMBER; | DATE (wO/Y: | TIME RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME:__ DER Jey zeed oszlb |esfiela| |9 55
REMARKS: Teot &G4 M2 LOCM‘ION:! ; ﬁ ' ( FIELD ID/NAME:
e . tue
f}hlnéu&(’y’" B.ail,}l.‘t M j{)(’-f v e SL : (fe‘ ;‘(‘e.s': pooﬂ I
G514 Neww Tecpeodiom cuth ©

RIPARIAN ZONE/INSTREAM FEATURES

Predominant Surrounding Land-Use (specify relative percent in each category): Skt maysh / (et ) wypsirzam_

Forest/Natural

Silviculture

Field/Pasture

Agricultural

Residential

Commercial

" Industrial

Other {Specity)

=Y

|

B

I

|

7o |

(20 |1 [

|

Il

|

t ocal Watershed Erosion (check box):

None

L]

sight [

Moderate [}

Heavy I:]

Local Watershed NPS Pollution (check box):  No evidence { |

Some potential sources [ Obvious sources [ ]

Width of riparian vegetation {m)
on least buffered side: > |{;’/

List & map dominant
vegetation on back

Attificially Channelized  [Ano
Artificially Impounded [[yes

O

racent, severs acme recavery moatly recovered,
mora sinuous

]

O

High Water Mark {m above bed):

T

Typical Width (m)/Cepth (m) NVelocity (m/sec} Transect {draw

Canopy Cover % : Open :B/ Lightly Shaded {11-45%):[] Moderately Shaded (46-80%):[:| Heavily Shaded:l:]

SEDIMENT/SUBSTRATE

Sediment Odors:

Normal:[Zf Sewage:{ | Petroleum:[ | Chemical:[ 1 Anaerobic:[ ] Other:[_]

Sediment Qils:

Absent:

stight:{ | Moderate:[ | Profuse:[ ]

el

one

Sediment Deposition: Sludge: [ ] Sand smothering: gigm

moderale gl amotherin

moderate Other:

segvere 5li severe
Substrate Types  |% coveragey times sampied| method | Substrate Types  |%Toverage |# times sampled] method
Woody Debris (Snags) |__ 1 [—__] Riffles ] [ |
Leaf Packs or Mals L | Sand [ 9% ]! | I
Agualic Vegetation [ 1] L Mud/Muck/Silt )% | |
Rock or Shell Rubble [ ( ] I || Other: | | i |
Undercut Banks/Rootsl | I | | il || Draw aerial view sketch of habitats found in 100 m section
'WATER QUALITY Depth (m): [Temp. (C): | pH (SU): | D.O. (mg/): ocroggi‘n(i'&“zg;{;m) S.\\w.ﬁ Tavln  [Secchi (m):
Top 0. ¥ Lo I i k
Mid-depth | 0.8 (277> [ wpecadl 5 8F I ju,000 I &3 N 205 ) 07
Bottom T . ] |——|r|—|._ n .

System Type : Stream{_—_l

1st - 2nd order

5th - 6th order
3rd - 4th order  7th order or greater

) Lake:

Wetland:[_] Estuary: [L}Other: ]

Water Odors (check box):

Normal:[L]"

Sewage:[_]

Petroleum:|_]

Chemical:[_]

Other:[]

Water Surface Qils {check box): None: ]E’

Sheen:[ |

Globs:[:]

Slick:[_]

Clarity (check box):

Clear: [:]

Slightly turbic:{Y” Turbic:[]

Opagque:{ |

Color {check box):

Tannic:B/ Green (aigae):m/ Ciear:[ ]

Other:[ ]

it . Abundance: Absen re Commen Abundant

Weather Conditions/Notes: . Periphyion &5 t R&l [1_;1[)2 -

M. Clocdl, s reery - Fish 0 0 ] 1tg

Tde Adeoien e el ’ Aguatic Macrophytes 7 [ A ]

: Tnindiney ) Vewr Wy ironfsulfur Bacteria (%7 [ (] d
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

MARINE BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY COOE, 20 By |STORET STATION HUMBER:  |DATE AWDAY): RECEVING BOLIY OF WATER:
SUBMITTING AGENCY NAME,_ 2171 g | o gy 2, o526 oaliz fal
REMMKS: Teud Life ¥ 2- LOCATION: [ wtfe  f pden Cwae. b FIELD IDPNAME :
Avbicicor < Bacl ot S Favm | o W T amxE pep
St Mear Tospecion
Habitat Parameter .
——— Excelient Good Fair Poor
Lfﬁo ral None—Unaltered Mostly patural Shoreline eonsisting | Shoreline consisting
: shoreline. shoreline, but with  {mostly of riprap and | almost entirely of
Alterations 5-10 points pecasional Tiprap. vertical seawalls, vertical seawslls.
e 6-8 points 3-5 points 0-2 points
At least four Two or three One community No eommunities
cemmunities observed| communities observed| observed from those observed from those
; from the following | from those listed. listed. listed.
Commumty Types list: mangroxe 26-37 points 13-25 points 0-12 points
ObSBfVEd swamp, oyster
bar, grass bed, reef,
saltern, nator .
beach, of 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 S points 2 points -1 point
Freshwater Only natural runoff.. | Mostly natural runoff,] Considerable “{.‘xtf:nsive manmade
Disch arges ! $-10 points but with a few, small |stormwater discharge | discharges, especially
Alterati stormwater sources. | from local rosds, from canals araining
ons 6-8 points perking lots, ets, large tracts of land.
3-5 poinis 0-2 points
Lignt wo moaersie Heavy wave action
_— wave achion present sameiimes present
Flow and except nnder the even dnring average
Wave Action barsnest weatner e P wesiher confifians or
conditioms. Flow fiow restricied by
unresmicted by IREMOAGs STTOCTITRS
mEMDALe STUCIITES. 50 that veipcities aTe
510 points very high
(-2 points
iment Combination of send, | Primerdly mend, with | Mixoure of send aod | Anseropicomad.
Sedm TYpE prEvel, and snell. smal] zress of ud.  [romd, or well-aerated | (-3 poixts
12-15 poinats §-11 points mi oniy.
477 points
TOTAL SCORE

COMMENTS: Mix@ e Floia = mbicet W'r‘q i’h-uﬂ(,!an'f ;i..\ fofhe wal "Z.Diﬂ'e—-) ‘5’9

vtime | Bl ol Femteded

Tf.P."‘ A, Movietas, NS+ Ekwun §7e 2 wpps Tt cfrcyu/'drﬂ > B:m-}’lJ At ¢ I
ANALYSIS DATE: i ANALYST: [ SIGNATURE.
C'-)f"r/i‘b/f?”f‘ Hofla'»1c?it4;v‘fh %Zv /
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FDEP Biology Section — Acute Bioassay Bench Sheet
Sample Source: _J p hev s Lurh Sof Beny fOl¥L Sample Collection: Date‘?//:‘ 5/ Time 0309

County: Test Beginning: Date< Time_/ECT
” Test Ending: Date_1/'5 (41 _ Time_ (¢l
Contact/ District: T v, (¥ Kol =4 f M Organism Batch#: 2" |  piluent Batch #: 22
NPDES Permit #: FL0O0O Organism Age: (e o (1
)

LIMS Sample #: TG IC{ LMS Job #: 94— Aoy 1% <19

A y .
. Test Organisgm c;}lﬁmm Cly 1{’ gk A

Test Type: (S-(;f;- 1 Definitive
CStatig! Static Renewal | Flow-through ~ Instrument

Calibrations: pH  Temperature °C D.O. mg.  Conductivity pmhos/em
Test Number:_ of ﬁ_ meter # 7851 90HO18262 S0HO018262 GS005749
Remarks: ‘ ohr 7L.@7.0 R3H @235 5.5 @l3.20 o e WA
TV(’ a J;'C’ (// 40 eT.r G2 Qe @ ¥
Stmple pln soay gusen wi 24w 78 @70 Q39 @235 £ 3 @MYeC (037 @icY ]
a(ajaw DR jadicgted ¢ hloy s, Seefo T270 @roerd @2Y/ °C
St wiondh v il By imete w2 TA a8tr 1N e70 230 @5t $3 edllcc sz @ 0il
Cuden lated whigucy o Sckiam thiogal{nle (p.25%) 90 el /539 @104 7 @295 °C
.3 ngﬂ,E&’: Pus Lmb oyl @« b s L nn
O 2mt abigusths, UNCORRECTED
Number Live pH Temperature {*C) D.0O. (mg/l}) ‘&%?1%—(%
Conc. {Chamber#| Ohr | 2ah |48h | Ohr [ 24h [ d8h | O hr| 24h [48h fohr [24h [48h {ohr l24h 86T
LA 1 5 15 15 Is g3 e dlad]ezalasa]2q [y g |2 [298 [ays
it Bl A S 15 [S j8118.3 |5Y pSAl RSN NI T A PN
R4 AL 2D S 1S 1A 49113 2 oy 23303 0 8 ) 196 (e 3437151870575
oo 4l es | S 1 [S [4]93][9.2 23.40%. (132 peN|S 28570 87

Moeasured/Loaded by: DWC | TE I W 77‘” Im Fiwm [Tin 'ﬂ” W T L T T | 7
Recodedby: | T | TRt TR TR [ @ | PR 7| 7B e L 70| TRITE| T8 [7e

Investigators' Signatures Salt Waler Water Quality Parameters
//&yw\ ™M, Mw% ( Well Wgter .20% Mln V.\.’_ater. Sample | Method |Measured by
/ ( ( .C Fietd Total Residual Ciz:| "~ i % o0 0 ] == - —
— 3
ol MR A } SN2 N Lab Total Residuat Gi2: < O .O 4 AL | M-oo | T
A /’/,7% Alkalinity: {25 (90 | He l [
A Hardness:  { L. (4§ Hacl, | TR
- ' Total Ammonia: _ £ Ct 7 <0017 | easjow |TIN
P e ) . .
- Ammonia Ammonia Ammenia Control : ., Sample
Beviewar - 675- ‘)/. 20 c‘__) - ppt
Jorm updated 4/27/04 Meter #98136 Meter Slope: . Blank: 4 { Salinity: _ Sallmly { )




FDEP Biology Section — Acute Bioassay Bench Sheet
sample Source: _Aubo vser fusch §dﬂ by LOVHL Sample Collection: Date g %é T|me O&CD

County: Test Beginning: Date Tlme
Test Ending: Date Tlme
Contact/ District: T‘  Mehelye “( / NE Organism Batch g Diluent Batch #: 35
le #: 3 . {3
LIMS Sample ﬁﬂ} Ole LIMS Job #: 9*’-1~~"m,.r-,1 13-4 Test Organism: 3 ) s

Test Type: .
y i Slatic Renewal | Fiow-through Instrument Ny
’ Calibrations: pH  Temgperature °C D.O. mg.  Conductivity umhosiem

Test Numbet: _~— l Ofi meter # 7851 S0HO18262 90H018262 GY005749
Remarks: Ohe 7.0@70 22Y @235 55 @23 20c 1025 _@/0Y7
/ G0 @40 G0 @ rocod @ Y 0 °C
reg 24t 70 @70 239 @238 B3 e #yc (077 @ ier7
Samp® b= 5oup gpoep 3K 9.0 9.0 9770 @seoed @21/ G
2 lson. DRMWO codiioth) hbrd? s Ype70 BU_ 0271 $2eMic phre_sis
Stmph woud 4d] o chbo oy fo e Th 9¢ @ 9o (37 @ 107 @ A4S oC
{, ;',mls-zf S iim Thasalbatef0,155),
Calulated Oc3mbs + Aml addel & UNCORRECTED
O, Amb  GAlifucts . Cond, {(mmhos/em
Number Live pH Temperature (°C) D.O. (mg/l) [ Cond. fumhosicm) b
Conc. Chamber#| Ohr | 24h [483h | OChr { 24h {48h | O hr| 24h |48h JOhr (24t |48h JOhr {24h [48h
Conanll | A s o v 153 8.3 36 13¢]7.§ 8.5 les 190
Contupl | 13 s |5 g 5.3 230 5.5 i75
Coxdrl | O SEE-RE Y $.3 23.0 gy 1y
st O 5 15 19 3.3 224 5.4 19
L2O% | A s s s 197 LAR3E 23025 9.¢ |§32 Bse
(e | 3 S is |+ 9.2 3.0 G.2 960
(% | C S is |y 42 2.0 9.3 feb
(XX | & S 18Ty 4L 22 % G 3 130
Measured/Loaded by: 7?/’? A T 7w T | A T ITA T |71 ™
Recardedby: | 72 | Tpn [7m [ 7K | TR K R 17K KL 7K
Investigators’ Signatures Salt Water Water Quality Parameters
_'ZUM'; m, MQ_DQ,’[ |Well Water [20% Min Water | Sample | Method | Measured by
Field Total Residual Cl2: : — ——
_ k//({'h‘ (& ?""’QV‘ Lab Total Residual Cl2: £8.03 LA | Dk-ra0 | Jrns
Seaneada . S dath Alkalinity: 75 (9 Yol | 7R
- o Hardness: §¢ /jjr éf/«.( 4 %
’%‘__ﬂ ) Total Ammonia: L0 i O orion T
- Reviewar. mmonia Ammonia Ammonia Controf
. o uadaied 4/27/04 Meter #98136 Meter Slope: '__‘_(f:_i_fBlank: <340 7) Salinity: (7) fa:’rlrile ?7\ pot



FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: f\ [ L\L), by () w2 é\ -.(.“\ :'O‘ {a P Samp]e Collection: Date qr'(} ' ‘I? Timepg(jﬂ
County: Test Beginning: Date '(-.'5 Y Time {00
istrict: Test Ending: Date_*/-{, -9Y Time {00
Contact / Dlsl!:lct. T _(Nchelve \4 /M e Organism Batch #: 7" e et
NPDES Permit #: FLOO Organism Age: —~—3—-“ e e e ff
o

LIMS Sample #: <4 |O{> LIMS Job #: 94— o -3~ 149
Test Type: r(l%c_rm;blg | Definitive
arll

Static Renewal | Flow-through  Instrument
g Calibrations: pH  Temperature °C D.O. mgr.  Conductivity pmhos/em

Test Organism : (oo enog o {F‘(”ff L

B

Test Number of_LL meter# 7851 90H018262 90HO 18262 G9005749
Remarks: Sgnyh pon-sugopomcithdlgm,  Ohr 12 @70 23X @235 §.5 @23 rc foa9 @ jou
( }n { \(’o\‘l((f(!\ _‘[_.‘:i_@?_.g_ ) ' S220 @ ot @A.L °C
BmmPkese;wc } 24hr 10 @70 2 @235 8.3 @2iyec 1827 @icy?
¢ Kbt B Aamy fo windd pt Sveli. 177¢ e (vt @u7/ °C
Ao Morimate ) o, clenlats 480 20070 2300231 8.3 ed"hc 13330 10U
@ ??\ouruT*/ SDI.{}‘M*\‘ﬂNMa“;}-{L(E? o).SN) NAEAD, 3] e _(CY7eRHA C
TN A MN w Pkl ﬂ\(t‘\w’('b
v Taaated YT UNCORRECTED
Number Live pH Temperature (°C) D.0. (mgl) or:,t nd. {umhos/cm)
Conc. |Chamber#| ohr | 24h [48h | Ohr | 2an [48n] o hr| 2an]48h Johr |2ah [48h [onr [24n |asn
Z 5 15 15 [8.008 33N {260020930876 18.3 [ 52130 240 |LXs
R GO X I I I T X O P BOp7 g |82 250|295 |20
obh | 71 s T [san gyl g fagalaaalae 1 4 [sAuhe s [xoolss0] 87
i B | 3% S Py 1S 140199192 232073 (94 Pe s [510] 8608 7

Maasured/Loaded by: Dm TE_hE S ™ ﬂ"\ /_W\A. 7 7 T ﬂ*} Ll 7N T TTEY
Recorded by: ,ﬂa TR I [ 7R TELTR | 78 | TR TR 7RI TR TR, TR 7R

Investigators’ Signatures Salt Water Water Quality Parameters
"”"’/{ /”V ( ; ) L ‘ I ell W, 20% Min Water | Sample | Method | Measured by
Field Total Residual Cl2:| % & .7 5.0 o <ol T e ——
// . Lab Total Residual Cl2:  £o ) [, 2% ' | 7N
Creg (N VWSL:‘S&&7 Alkalinity: 129 Gy | Hooll| IR
NV ![ 3) ?;: g Ej Hardness: 120 159 }",L i /'_)’2
i Total Ammonia: 4. 017 L0, / A Tm

s il
‘ﬁéﬁ‘;’g%:l Ammonia Ammonia Ammoria Controf i Sarnp
Y T L , pt
form updated 4/27/94 Meter #08136 Meter Slope: 245 Blank: MSahmty Sallnllyi i



Sampie Source:
County:
Contact / District:

FDEP Biology Section — Acute Bioassay Bench Sheet
: Date H-/2-9Y Time C}%(ID

Aﬁ‘\/’fﬁ'f—"x’/)’ L?'(,'Sr'/; S_m/ é*'m_

Sample Collection

Test Beginning

Thon Mephelvey | AL

Test Ending
Organism Batch #

: Datef%-{?-- 7Y Time {eCC
: Date_ 7/ 2% Time_fwod

: _3Y  Diluent Batch #: 35

NPDES Permit #: FL00 I

LIMS Sample #: < (|0, LIMS Job #; 94-:u_{3 -3

creening | Definitive

Test Type:
atic Renewal | Flow-through

Instrument

Calibrations: pH  Temperature °C

Organism Age:

Test Organism

<Adhrs

’ .4 L s BN
: (av;o('ﬁ;‘)f\ma dovbiz

D.O. mg/.  Conductivity pmhos/em

Test Number: _i Of_LL meter # 7851 90H018262 90H018262 G9o005749
Remarks: Ohr 720 @70 239 @235 &5 @2 [025 @07
M@‘ 20090 G720 @ 1260 @2Y.0 °¢
Ph-100 inthita 24 ehoriws 06T p4pr 7.0 @70 239 @275 BT @2ryeC 137 @uyr
Homple would POTJQ(LE?”W\L{ 7.LC @0 270 @0t @2Y¥./ °C
with Calonlh] amonst o f; a8t 20070 220623} T2 eMic /52 @100
5o€ll‘f:brv-'ﬂr\l'.a s'-v\l(ﬂ‘f{ (05 o’“;'_/ 1Q@4_Q_ 1034 @ 107 @2 ._/;:)—;c
0.2p8 timl st iw Odml
Alifuols sn Yroeted Tk UNGORRECTED
Nurber Live pH Temperature (C) | D.0.moL) | Gomd. Camrerarom)

Conc. |Chamber#| Ohr | 24h [48h § Ohr [ 24h [48h | o he| 24h [48h |ohr [24h [48h |Ohr |24n [48h
Gabvol | A |5 | [ 5154 26 B 6| [233]78 820165  lias
(ovctvol 8 L o I 4 i 432 .3 /75
Conro] C S |5 1y 6.3 3.2 & 25
(ool D S 15715 §.3 23,2 g4 (D
{00% A S 1515 a7 9.2 3.6 23.117.3 %% [F10 535
10 %o 0 K 1.2 231 8.9 g3S
(00 %> C § i |4 €3 231 98 335
l0o% D S8 g 4.4 231 7% SO

Measured/Loaded by: |71 [my | T {1, ™ | 7 ™ |7, i | 74 T

Recorded by: | 702 | 71 | TR | 70 TR R RANTE TR 75 3
‘Investigators’ Signatures Salt Water Water Quality Parameters
s (. 7%9(,‘ (Q{,\ Well Water {20% Min Water | Sample | Method | Measured by
Field Total Residual CI2:| _ o — _— —
Lab Total Residual Cl2; 0.0 | 4LXDEe o0l TH
Alkalinity: 75 (90 | Mach | (K
Hardness: 59 /55 ’Z/'(.'_(;E\ Tr
Total Ammonia: LOOIT) _L<e. )| Ocien TV
Ammonia Ammonia Ammonia Contro! Sample

Meter #98136 Meter Slope: ~{27..5 Blank: <2 U1 Salinity: ;_-.'ppt

Salinity:



Benthic macroinvertebrate taxa list for Anheuser - Busch Old Sod Farm,
collected via Ekman dredge in the Broward River, on 13 August, 1994,

Densities, in number/m?2, represent the mean of three replicates.

Reference Test Site Test Site

Site 1 2

Amphipoda
Gammarus sp. 133 15 -
Diptera
Cladotanytarsus sp. 5185 - -
Conchapelopia sp. 30 - -
Goeldichironomus carus - 15 15
Polypedilum halterale grp. 681 59 459
Polypedilum illinocense 15 - -
Polypedilum scalaenum grp. 30 - 44
Tanypus neopunctipennis - 15 -
Undetermined dipteran pupae 281 - -
Gastropoda

- Amnicola rhombostoma 30 - -
Isopoda
Ancinnus depressus 30 - -
Cyathura polita 800 - -
Oligochaeta
Aulodrilus pigueti 1007 - -
Branchiura sowerbyi 30 - -
Limnodrilus hoffmeisteri 2119 252 44
Pristina synclites 15 - -
Undetermined tubificid 341 - -
w/o capilliform setae
Pelecypoda
Tellina sp. 15 - -
Polycheata

Undetermined Nereidae 44 104 296



Phytoplankton taxa list and densities (#mL) for Anheuser - Busch Old Sod
Farm, collected via subsurface grabs in the Broward River, on 13 September,
1994.

Reference Test site Test site
Site A B

Bacillariophyta
Achnanthes sp. - - 15,445
Corethron sp. - 5148 5148
Coscinodiscus sp. 1479 5148 20,593
Cyclotella sp. 1973 38,612 54,056
Cylindrotheca spe. 11,835 97,816 84,946
Cymbella sp. - 2574 -
Gyrosigma sp. 986 5148 2574
Leptocylindrus sp. 6411 15,445 15,445
Melosira sp. - 33,463 -
Navicula sp. 6904 23,167 18,019
Nitzschia sp. 4438 5148 33,463
Nitzschia constricta 493 - -
Nitzschia longissima 986 - -
Pinnularia sp. 493 - -
Rhizosolenia sp. 1479 7722 25,741
Skeletonema sp. 11,835 18,019 51,482
Thalassiosira sp. 3452 30,889 18,019
Chlorophyta
Ankistrodesmus sp. 986 - -
Chlamydomonas sp. 1479 - -
Chlorella sp. 2959 38,612 12,871
Cosmartium sp. - - 2574
Gloeocystis sp. - 5148 -
Scenedesmus sp. - 15,445 15,445
Unknown chlorophyte flagellate 493 - -
Chrysophyta
Mallomonas sp. 493 - -
Cryptophyta
Chroomonas sp. - 25,741 15,445
Cryptomonas sp. 086 20,593 10,296
Cyanophyta
Aphanocapsa sp. 986 - -
Chroococcus sp. - 84,946 175,039
Dactylacoccopsis sp. 1479 46,334 175,039
Johannesbaptista sp. - 2574 -
Lyngbya sp. 493 - -
Merismopedia sp. 1973 38,612 54,056
Microcystis sp. - - 5148
Euglenophyta
Phacus sp. - 2574 -
Trachelomonas sp. - 2574 2574
Pyrrhophyta
Dinoflagellate cyst - 38,612

Peridintum sp. 493 10,296
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