¢ EXVIRONNgy,

g %

Biological Assessment of
Citrus Belle
Hendry County

NPDES #FL0033898
Sampled January 1992

July 1992

Biology Section
Division of Technical Services



Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: Citrus Belle
County: Hendry
NPDES Number: FL0033898
State Permit Expiration Date: 30 September 1992
“Toxics Sampling Inspection (XSI)
Date Sampled: 14 January 1992 _
Results: The concentration of iron was in violation of Class III

standards (17-302.560(25) FAC). Analysis of organic constituents revealed the
following compounds at estimated concentrations: aliphatics (1900 pg/Ly, alkyl
sub. benzenes (300 pg/L), alkyl sub. phenols (58 ug/L), and aromatics (13 pg/L). Itis
likely that these organic constituents contributed to the observed toxicity.

Results:

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 14 January 1992
Results: The sample of effluent was toxic to the invertebrate,
Ceriodaphnia dubia, and to the bannerfin shiner, Notropis leeds, producing 48

hour LCsgo’s of less than 100%. This is in violation of 17-302.510(5)p), 17-
302.500(1)Xd), and 17-4.244(3)(a) FAC.

Impact Bioassessment Inspection (IBI)
Date Sampled: _ 13 January 1992

Results: During periods of no flow in Roberts Canal (as in this study),
wind-driven currents may transport effluent to either of the sites sampled during
this study. The biological data indicate that the canal is stressed at both locations,
and although there were some differences between the sites, a clear upstream to
downstream pattern of degradation could not be established.

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

Results: Dissolved oxygen was below Class III standards at the test
site (2.7 mg/L), a violation of 17-302.560(21) FAC. Fecal coliform populations
measured in the effluent (5,625,000 organisms/100ml) were in violation of 17-
302.560(6) FAC. Total phosphorus was higher than 70% of typical Florida streams
at the two study sites. TKN at the test site (6.3 mg/L) was much higher than that
found in 95% of Florida streams. TKN at the upstream site (1.6 mg/L) was still
higher than 85% of the stream systems measured. These nutrients were generally
higher in the effluent.

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

Citrus Belle, located in Hendry
County, Florida, is & citrus fruit pro-
cessing operation, engaged in fruit
packing and juice production (see
map in Appendix), Strong and weak
wastewater streams are mixed and
screened for large particle removal
pricr to flow equalization and spray
irrigation. Average wastewater flow
is 0,2 MGD. Water from ditches sur-
rounding the 73 acre spray field
{which may contain leachate or sur-
face run-off) is pumped to a ditch
which empties into Roberts Canal,
Roberts Canal discharges to Banana
Creek which flows to the Caloosa-
hatchee River (all waterbodies are
Class III), Past FDER surveys indi-
cated that the spray irrigation site
was overloaded, as evidenced by the
low storage capacity of the soils and
the high BOD in the surrounding
canal,

The following permit limits
which are currently in effect are
based upon the amount of raw mate-
rial processed: BOD (0.8 1b./1000 b,
as a daily maximum, 0.4 1b/1000 lb.
as a monthly average) and T'SS (1.7
1b./1000 1b. as a daily maximum, 0.85
1b./1000 1b. as a monthly average).
The permit also states that pH must
be within 6.0 to 9.0 s,.u’s. FDER has
since adopted more stringent require-
ments for citrus processors: BOD
{0.14 1b./1000 Ib. as a daily maximum,
0.07 1b./1000 1b, as a monthly aver-
age) and TSS (0.2 1b./1000 lb. as a
daily maximum, 0.1 1b/10001b. as a
monthly average).

In 1984, a consent order was is-
sued because of an unpermitted dis-
charge of strong waste. Severe or-
ganic enrichment and fish kills were
associated with the spill incident, and
a fine was imposed. According to

South District staff, the potential for
direct surface water runoff from the
spray field due to the lack of contain-
ment berms still exists, Groundwa-

ter Monitoring System data indicates
that some of the facility’s monitoring
wells have exceeded permit limits for
such parameters as organic nitrogen,
total ammonia, sodium, dissolved
residual solids, and ortho-phosphate,
It has been suggested that the two
separate permits for the juice produe-
tion facility and fruit packing opera-
tions be combined, since both use the
same outfall, Toxicity tests per-
formed by the permittee on the efflu-
ent in 1986 and 1987 indicated no
toxicity. These results conflict with
findings of the present, study, where
toxicity was observed.

Methods

The focus of this investigation
was to determine the discharger's
effects on the receiving waters. A
comparison of biological cemmunity
health was made between a reference
site (located upstream of the dis-
charge ditch in Roberts Canal) and a
test site (downstream of the dis-
charge ditch in Roberts Canal) (see
map in Appendix). Unforfunately,
due to the lack of flow in Roberts
Canal, it is expected that the efflu-
ent from Citrus Belle affected both

locations (via diffusion or wind), mak-

ing the reference site somewhat un-
suitable, A habitat assessment was

Major characteristics of community structure of control and test sites.

Control Site Test Site

e

Number of Taxa 17 23
Florida Index 1.0 3.0
% Contribution of Dominant Taxon 69.3 503
% Malacostraca 73.6 54.3
% Ephemeroptera 1.1 208
% Gastropoda 7.9 9.9
% Hemiptera 1.8 6.1
% Coleoptera 7.9 1.9
% Qdonata 5.8 3.8
% Other 1.9 3.2
% Predators 17.7 12.6
9% Collector-Gatherers 724 65.1
% Collector-Filterers 0 2
% Scrapers 9.2 20.5
% Shredders J 1.6

Number of Taxa

26

9% Contribution of Dominant Taxon 222 136
Chlorophyll a 13.5 20.2
Diatom/Diatom + B-G Abundance Ratio 0.54 0.51
% Blue-green 289 392
% Green 26.7 160
% Diatoms 333 416
% Other 11.1 32

222 11.033
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Effect of discharge on receiving stream
(measured as difference between control and test sites).

performed in situ to establish com-
parability between sites. Supplemen-
tal physical/chemical data were also
collected on the effluent and study
sites. Acute screening toxicity bioas-
says, using Ceriodaphnia dubia and
Notropis leedsi as test organisms,
were performed on an effluent sam-
ple (Weber 1991). The effluent was
analyzed for metals and for organic
constituents (base neutral and acid
extractables, and pesticide extract-
ables). Additionally, nutrient analy-
ses were performed on effluent, ref-
erence, and test sites. Methods used
for all chemical analyses are on file

st the Tallahassee DER Chemistry
Laboratory.

Benthic macroinvertebrate com-
munities were evaluated at reference
and test sites. Invertebrates were
collected from multiple substrates
(e.g., snags, leaf packs, vegetation)
using discrete dip net sweeps. Phy-
toplankton was sampled via sub-sur-
face grabs. Chlorophyll ¢ was also
determined for phytoplankton com-
munities (Ross 1990). Bacterial pop-
ulations in the effluent were analyzed
for fecal coliforms following the meth-
ods of APHA (1989).

Explanation of Measure-
ments of Community Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed
in thig report. Many of these, such
as the number of taxa and
chlorophyll & are well known, Oth-
ers are briefly explained here, The
Florida Index assigns points to
stream-dwelling macroinvertebrates
based on their sensitivity to pollution
(see Ross 1990). A site with a high
Florida Index score is considered
healthy (i.e., many clean-water or-
ganisms are present). Excessive nu-
merical 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 taxonomic group is totaled.
A QSI (% composition) of 100%
means that the two sites being com-
pared are identical. This same type
of procedure is used for caleulating
the QSI (functional feeding groups).

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the num-
ber of taxa, Florida Index, and the
diatom to blue-green algae ratio are
measured as the reference site mi-
nus test site divided by the reference
site. The percent differences between
sites involving the percent contribu-



tion of dominant taxon, AGP, and
chlorophyll a are measured as the
test site minus reference site divided
by the reference site.

The following personnel were
involved in this investigation: Ford
Walton and Gary Millington (DER
Southwest District) and Lyn Burton,
Marshall Faircloth, Russel Fryden-
borg, Kathleen Lurding, and Sandy
McClure (T'allahassee Biology Labe-
ratory).

Results and Discussion

Habitat scores were 38 for the
reference site and 42 for the test site
(Appendix). Roberts Canal is a stag-
nant ditch, choked with aquatic
weeds (the exotic Hydrilla verticilla-
ta and Eichhornia crassipes). E. cras-
sipes covered a larger amount of the
canal’s surface area at the reference
site. The system receives runoff from
agricultural lands, including citrus
groves and cattle pasture, and has
fairly poor riparian zone vegetation,
The pH at both sites was circum-neu-
tral (7.3). Although dissolved oxygen
was fairly low at the reference site
(5.6 mg/L), it was below Class III
standards at the test site (2.7 mg/L)
{Appendix). This is a violation of 17-
302.560(21) FAC. Effluent BOD was
elevated (greater than 126.2 mg/L),
and may have contributed to the low
D.O. at the test site. Since there is
often no flow in Roberts Canal (as
was the case during this study), dis-
charge from Citrus Belle’s effluent
ditch may be transported north or
south, due to diffusion or wind-in-
duced currents, Therefore, it is ex-
pected that the biota at the “up-
stream” reference site may some-

times come into contact with Citras
Belle's effluent.

The sample of effluent was ex-
tremely toxic to the invertebrate,
Ceriodaphnia dubia, killing all test
organisms within 24 hours, The ef-
fluent sample was also toxic to the
bannerfin shiner, Notropis leedsi,
producing a 48 hour LCg of less than
100% (Appendix). This is in viola-
tion of 17-302.510(5)p), 17-
302.500(1)(d), and 17-4.244(3)(a)
FAC,

Aluminum {90 pg/L) and iron
(1180 pg/L) were measured in the
effluent at concentrations above
quantitation limits. The concentra-
tion of iron was in violation of Class
III standards (17-302.560(25) FAC).
Analysis of organie constituents re-
vealed the following compounds at
estimated concentrations: aliphatics
(1900 ng/L), alkyl sub. benzene (300
ug/Ly), alkyl sub, phenol (68 ug/L), and
aromatics (13 pg/L). It is likely that
these organic constituents contribut-
ed to the observed toxicity.

Total phosphorus and ortho-
phosphate measured in the effluent

were 0.72 mg/L and 0.43 mg/L, re-
spectively. With the exception of
TKN (which was 3.5 mg/L) nitrogen
containing compounds in the effluent
were not notable. At the two study
sites, total phosphorus was higher
than 70% of typical Florida streams.
STORET data from 1617 Flerida
stream stations, for the period of 1980
to 1989, have been compiled into a
percentage distribution, found in the
Appendix (Joe Hand, personal com-
munication). Data from this present
investigation were evaluated against
these values., With the exception of
TKN, nitrogen containing com-
pounds were relatively low in Rob-
erts Canal. TKN at the test site (6.3
mg/L) was much higher than that
found in 95% of Florida streams,
TKN at the upstream site (1.6 mg/L)
was still higher than 85% of the
stream systems measured.

Fecal coliform populations mea-
sured in the effluent (5,625,000 or-
ganisms/100ml) were in violation of
Class III standards, 17-302.560(6)
FAC. Fecal coliforms were less than
100 organisms/100 m! at the refer-
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ence and test sites (see chemistry
summary table),

Qualitative measures of benthic
macroinvertebrate community
health indicated that Roberts Canal
is a stressed system, but that condi-
tions north of the discharge (the por-
tion usually considered downstream)
were slightly more favorable (see ta-
ble, figures, and taxa lists in Appen-
dix). The figure on p. 2 indicates the
degree of difference between the ref-
erence and test sites. Larger differ-
ences (that is, higher percentages)
correspond with greater degrees of
degradation, Negative values mean
that the test site is better than the
reference. The figure on p. 3 sum-
marizes similarities between the
sites. Smaller similarities (lower per-
centages) generally correspond with
greater degradation.

Taxa richness was higher at the
test site (17 and 23 taxa found at ref-
erence and test sites, respectively),
however, many of the organisms col-
lected were tolerant of low D.0O. and
organic enrichment. Florida Index
(1 at the reference, 3 at the test site)
indicated that few intolerant organ-
isms were able to survive at either
sampling location. On the graph, this
minor difference in Florida Index
appears greater than the absolute
values would suggest. In south Flor-
ida, 2 minimum Florida Index value
of 10 is expected from undisturbed
systems with adequate flow. Quan-
titative stability indices for commu-
nity structure and functional feeding
groups demonstrated a fair similari-
ty between the reference and test
sites. This is consistent with the eval-
uation that both sites were stressed,

Certain aspects of the phy-
toplankton community below the dis-

charge appeared moderately im-
proved compared to the upstream
location, while other measuremenis
indicated degradation. Twenty-six
taxa were collected from the test site,
while 18 were found at the reference
site, The dominant taxon at the test
site (13.6%) was Synedrg ulna, an
indicator of eutrophy (Lowe 1974),
The dominant taxon at the reference
site (22.2%) was an undetermined
green flagellate, which was the sec-
ond most abundant algal type at the
test site. Flagellates also have been
associated with nutrient enrichment.
Chlorophyll @ increased by 49.6% at
the test site, accompanied by a 4869%
increase in the algal growth poten-
tial. The AGP at the test site (11 mg
algal wt/L) was above the 5 mg algal
wt/L, “problem threshold” (Raschke
and Schultz 1987). The QSI for al-
gal community structure (86%) illus-
trates that the two sites were simi-
lar, During periods of no flow in Rob-
erts Canal, wind-driven currents
may transport effluent to either sta-
tion sampled in this study. The bio-
logical data indicate that the canal
is stressed at both locations, and al-
though there were some differénces
bhetween the sites, a clear upstream
to downstream pattern of degrada-
tion could not be established.

Conclusions

Dissolved oxygen was below am-
bient standards at the test site (2.7

mg/L), a violation of 17-302.56((21)
FAC, The sample of effluent was tox-
ic to the invertebrate, Ceriodaphnia
dubia, and to the bannerfin shiner,
Notropis leedsi, producing 48 hour
LCxp's of less than 100%. This is in
violation of 17-302.510(5)(p), 17-
302.500(1)d), and 17-4.244(3)(q)
FAC. Feecal coliform populations
measured in the effluent (5,625,000
organisms/100ml) were in violation
of Class I standards, 17-302.5680(6)
FAC. The concentration of iron was
in violation of Class Il standards {17-
302.560(25) FAC), Analysis of organ-
ic constituents revealed the following
compounds at estimated concentra-
tions: aliphaties (1900 1g/L), alkyl
sub. benzene (300 pg/L), alkyl sub.
phenols (68 tg/L), and aromatics (13
ug/L). It is likely that these organic
constituents contributed to the ob-
served toxicity.

Total phosphorus was higher
than 70% of typical Florida streams
at the two study sites. TKN at the
test site (6.3 mg/L} was much higher
than that found in 95% of Florida
streams, TKN at the upstream site
(1.6 mg/L) was still higher than 85%
of the stream systems measured.
These nutrients were generally high-
er in the effluent.

During periods of no flow in Rob-
erts Canal (such as encountered in
this study), diffizsion or wind-driven
currents may transport effluent to
either of the sampling sites . The bi-
ological data indicate that the canal
is stressed at both loeations, and al-
though there were some differences
between the sites, a clear upstream
to downstream pattern of degrada-
tion could not be established.
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Chemistry summary table for
Citrus Belle .

Effluent Control Site Test Site
Aliphatics 1900 J
Alkyl sub. benzenes 300dJ
Alkyl sub, phenols 58 J
Aromatics 134

u um

Arsenic

Cadmium

Copper

Chromium

Iron

Lead

Mercury

Nickel

Silver

Zine

Ortho-phosphorus

004U

0.04 U

Total phosphorus

0.32

0.5

Ammonia

0.035 T

0.048 A

Nitrate+Nitrite

020

020

TKN

Habitat Assessment 38 42
D.0. (mg/L) 1.1 5.6 2,7
pH (SU’s) 6.8 7.3 7.3
Conductivity (Wmhos/em) 1405
Temperature (°C) 18.5 20.0
TSS (mg/L) 12A 11
Phyto Chlorophyll a (ug/L) 13.5 20.2
AGP (mg dry wt/L) 0.6 0.2 11.0
Bioassay Fish-Dechlorinated Lng:i%O%
Bioassay Invertebrate-Dechlorinated Lngﬂ%O%
Fecal coliform (org/100 ml) 5,625,000 L 100 K 100 K
BOD (mg/L) 126.2 L 1.2

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

E - Scientific notation
] - Estimated value

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

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

N - Not analyzed for this compound

T - Value reported is less than the practical quantitation limit
U - Material analyzed for but not detected; value reported is the minimum detection

limit

() - Evidence that analyte is present in sample is equivocal



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 T 5% 1 10% ] 20% | 30% [ 40% | 50% 1 60% | 70% | 80% | 90% }95% |
STREAMS
(1617 stations)
Phytoplankton :
Chlorophvll a (0,22 (.52 0.94 1,60 3.02 4,63 6.72 9.87| 14.68| 27.35] 4870
Periphyton
Chlorophyll « 0.31 0.43 0.77 1.04 2,16 2.94 6,45{ 10.51}| 17.00| 39.51[ 60.85
H-D Diversity 0.84 2,12 2.48 2.74 2.88 3.09 3.25 3.40 3.52 3.76 3.90
Qualitative Taxa
Richness gool 12.00| 17.001 20.00| 22.00| 2450| 26.00| 28.00f 31.00[ 37.00[ 53.00
H-D Taxa
Richness 6.00 6.50 9.00| 1150 13.00{ 1500| 17.00]| 2150{ 26.00( 29.00| 32.00
TKN 0,20 0.39 0.56 0.73 0.87 1.00 111 1.26 1,49 1.93 2,80
Ammonia (.02 0.02 0.04 (.05 0.06 0.08 0.11 0.14 0.20 0.34 0.60
N(2-NO3 0.01 0.01 0.03 .05 0.07 0.10 0.14 0.20 0.32 .64 1.05
Total Phosphorus 0.2 .03 0.056 0.06 0.10 0.13 0.18 0.25 0.39 0.74 1,51
Ortho Phosphorus 0.01 0,01 0.03 0.04 0.0b 0.08 0.11 Q.17 0.27 0.59 1.37
Turbidity : .60 0.90 1.20 1.45 2.10 2.80 3.60 4.50 6.65| 10.45] 16.30
LAKES
(477 stations)
Phytoplankton
Chlorophvll ¢ 0.80 1.71 2.88 4981 10.06] 1340( 20.00] 30.10f 47.20| 6544]113.60

Dredge Diversity 0.71 0.97 1.43 1.74 108 212 2.21 2.59 2.85 3.15 3.17
Nredge Taxa

Richness 300l 500 650 7.00{ 9.00] 1000| 1100| 13.00) 1500| 17.00| 21.00
TKN 0361 048] 067} 083 1.08] 126 140] 151 1681 211 346
NIT3+NH4 001] o002] 0027 003[ 004] 006] 008] 012]| 0157 021| 028
NO2-NO3 _ 0.00] 000] o001} 001 o001} 002 004 005) 010| 014] 023

Total Phosphorus co1| o002 o002] 003 o005 007] 009 011]| 014] 023 042
Ortho-Phosphorus oool o001t ool 002 003 004] 0051 006] 008] 021 032

Turbidity "~ 100 1.25 1.55 2.06 2.75 4.50 6.45 9.60( 1410 26.00] 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll a 2.14 3.28 4.49 5.13 6.00 6.83 7.94 960 12403 17.60[ 2220

Dredge Diversity 134 1531 191] 298] 256| 290 3156 359| 401) 453 498
Dredge Taxa

Richness 400 6.00] 900| 1100} 15.00{ 1850| 25.00§ 3500| 41.00) 62.00| 90.00
TKN 026] 034] 042] 050f 059 063| 0.76] 082 095 1.30] 148
NH3+NH4 . 001] 002] 003] 004] 005| 0.06] 008] 008) 013 022] 028
NO2-NO3 000l 000 001] o001] 00t] 002 003] 005) 608 017] 023

Total Phosphorus 001 002] 008} 007] 010| 0.11] 014 017 023 0.43] 059
Ortho-Phosphorus 001] o0.02] 003] 004] 004] 0051 007| 009y 0O12| 021 044
Turbidity 350] 400] 4500 505 540 560 630 680§ 800| 11404 1175

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



STATE OF FLORIDA
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FACILITY SUMMARY
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and permit modifications:
Parameter Limit (units)
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STATE OF FLORIDA

Page 20of DEPARTMENT OF ENVIRONMENTAL REGULATION
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Tn 1924 an -'?:\—@f(_-e mact  As¥ woes, "r-e-'r:Ai dd o0 Consenl St (34044

wes 1692 iozaw.,j;:k of an w»\fxm\i’tn.( s N 1_‘; Stoova wusk . Faur |
Floms vt 2% 1‘:\‘}\::\(\1_;3\ 4o de Lo ety 3"\1'*'.'-)1(~ch tu&/: chvmica

s LS Latre ?—(“Fd(ﬁ\n-&.cc)-w ‘(.i.\.( Ca( ™Mo C’L*‘w\\

Dicing 180 R 1997 Yodedn tists et perbormel as reqiaied b
;ELQ.‘;?N?D-@ pomt. Tha C;E Lags wolr ihdicakt ot JCcLL?-Q’CiTvtw J
O W

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

ﬂim?f\)v{\g\a\«\‘k Mc\:‘ dl’_:cdwfr‘eff@ ot ‘)1"'6\)2 "3&*‘»'(‘ m,(l‘\\q\.?) dw{
Yo \‘Mﬁﬁs\f& '31)%\0\@1,& "?-imkfbfv

Addilion%informalion: lr
Tuwo facldies soomad by Qg Bele s o practssing pland ad e peckimshage
L\V'.‘C ETS t‘«ij—\‘w\; _ '?(o Ye,v'l);-‘«ﬁ ,Mch wst€  Fo Deml MVE.{‘Q(( ?LO«,V- ? m‘&ﬂ\(\%&’

"b«‘;(.‘l rr) ¢ M* ‘”’"\ . TM@/ At C-u»f'm\j\'_L? \-M-cll”u" "L not V\o(}wkﬂ . L .
ook = de\“:k ?“‘ MT{\JV{ MA\MK he. WMM%Q . A




16%45"

FLAELE

TE*I5

" : f';"_:?,\ ' N i Lo A i A . .
o i AT oy omi
- !
o | /
CHARLOTTE | NDR::'IH LAaELizE .......... ég
COU-NT-Y G L A D E 5 * DEEL{-;{?.I.TEDE;RE: ....... _: tc“‘m\... c o
-._.'.,,____"- ,ﬁr ___:f :r_l ; : — ; " . - /./_ . ;"Cro‘“‘s_l.‘-l U 7_
r:f..,‘ L s "L i D R "““'—]i l '}- . A agp] B F .
( A R T Dy ey g
99, Dot N N N R ‘ni. .Ii ) (s e1tE Thameion . Y 11 '\ :
|2 “--L = N 1 it - b, & N IL_\|2_] }__
f ?“ Egl- - Jru L 13| S LA BELLE ‘\ ./\“' '.,—1- —
| :ol= ‘V Y Egh) ; ~ Soe 22y AME ;“t_'__r:_
I N Y 7.7~y o i NG N |
I j ™ 7-oemid ) g ¥ SouT Lk BELLE '@""‘ R‘Tl-RPURT”.\ \‘i T
w “I o) e T fMLLiams |: | DELIMITED aREA L _______l_.' S
- n H: ! . f SI:‘:H;*S:? 3 — EaL Fop, 620 = e oo o T == '1—_:_:\_‘—:\; : gty
Nl — =" tevT. = P U Er A A B
N T Qi l/ - k--%—-'r\-_!%” -] P o] P
19 o A n - H i 1 - i - 1 P !
nat | A [ A vl .“ ..‘ l'L | ad | B
N\HFCGIOOSG - S?EI?LTEN i L5 A /! i L_‘:k““—\'“"-zk" .'—h o Caged - A nnn"'""r”_'_—ﬁlﬂ: T '
o “E/”ﬂ-\; ”EQH‘P}’T;‘! ‘-—'q-—,=27 __’ iizs ' i .;‘*,?4 ‘.,“ ‘zg_\',1 f_"_';“ I _l___;f%r r‘__—_;_‘___zs_ ll—
FORT MIERS ] 1= = -z I--u—“;—-!-‘--\i"‘ i o WY _‘\‘ -7 ' :‘:_\&A_ k- 7
il s A R Lk et
| 869,000 :_l" i - : “_\‘"1"_“. A -—I—‘ ,_TP Do
NN taamin k1| ! . . L L
N PR YR PN TR
— \‘| ﬂ:! j: ——!- 1 E—!.— T ! :
—+ = En “_r'k'—"T_L‘;“J"—!' T
N
o | i bt Py
B ot o i
A T e el
| 1&\2.:‘:‘;'1:_7—"— Rt
_] ni_LM)/T‘\%J’w)\)G % -TO_L_-::HGP I
" ad S 'I~-[‘U’ /\_/ w0 ku’-o/\(&?{ﬁ =
440,000 [ LT T
< : g
— ! '
i
[T %)
)
...._+__
520,000
W
uy
-
—
260,000 \ o .
I~ - ’-‘A ; . = ‘\ :
CORT RS sl Y \-< n "! u \.‘l \"'I“Lf;-—i-“.‘
N UL TE
i e JMTKOAL.EE

TR0

1MWK ALEE



-4
P!




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATICN FIELD DATA SHEET wersion 9

SUBMITTING AGENCY CODE: STORET STATION NUMBER: DATE (M/DVY): TIME .| RECEWING RDDY OF WATER:
SUBMITTING AGENTY NAME: . )
DirR_S OV [ S =13 1206 Repenrs  ca4n4e
REMARKS: LOCATION; FIELD [IVNAME:
LIRes  BpwLE Aerecirn (Resengr € :,‘/}A»ii)

RIPARIAN ZONE/INSTREAM FEATURES

Predominant Surrounding Land-Use (specify relalive percent in each category).

Forest Field/Pasture Agricultural Residential Commercial Industrial Other {Specily)
L ocal Watershed Erosion {check box): None Moderate Heavy
Local Watershed NPS Pollution (check box):  No evidence Some potential sources Obvious sources

Point-Source Poliution {list location and describe): £ j 7Ry

8L’L(—C - PRoctw @ AT A /9;")'(,'/1.%2(_&

BRRY (TR ~ GRoVES
CATTRE o~ ARG

Estimated System Width (range, m): Estimated System Depth (range, m)fis yes
] -1Impounded
High Water Mark {m above bed): Velocity (range, mys): Channelized [

Canopy Gover % :

Open :[#] Lightly Shaded (11-45%

) Moderately Shaded (46-80%):E1 Heavily Shaded:

SEDIMENT/SUBSTRATE

Sediment Odors: Normal: Sewage: ] Petroleum: i

Sediment Qils: Absent: Slight: | Profuse:
Sediment Deposits:  Sladge:[:i| Paper Fibe Mud: Sand: [

Substrate Types % coverage times sampled| method | Substrate Types  |% coverage methad
Woody Debris (Snags) Rock or Shell Rubble T

Leaf Packs

Sand

Aquatic Vegetation

Mud/Muck fﬂﬁfﬁrj

Submerged Reots

Lindercut Banks

WATER QUALITY

Temp. (°C):

Top

Mid-depth

Bottom

System Type : Stream:

Surficial Aquifer Fed  Alluvial
Deep Aquiter Fed Blackwater

} Lake

(

" |Water Odors (check box):

Chemical;

Normal:[F]~  Sewage:[ Petroleum:[1]

Water Surface Qils (check box): Slick

Clarity (check box): -

Clear

Color {check box): Tannic: 21" - Green (algae): - Other; |
Wealher Conditions: . Abundance: Common _ Abundant
AP Periphyton
[ PIRT. Fish
Aquatic Macrophytes (]
Iron/sulfur Bacteria ]
ANALYSIS DATE: AMNALYST: SlGN.ﬂTUHE:' . =
bl D5 i/ I AR Y




STATE OF FLORIDA

DEPARTMENT OF

ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY COODE: STOARET STATION NUMBER: DATE (MDY RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: o
13-4
REMARKS: LOCATION: FIELD IDvNAME:
LTS LA LT /i
Habitat Parameter ]
Excellent Good Fair Poor

Bottom Substrate/
Available Cover

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

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

logs, tree roots,

leaf packs, ete.
than desirable
habitat.

8-15 points

5% to 20% snags,

emergent vegetation,

Less than 5% snags,
logs, tree roots,

emergent vegetation,
leaf packs, ete. Lack
of hahitat is obvious,

0-7 points

Less

Water Velocity

Max. observed: »0.3
m/sec. but < 1 m/sec

23-30 points

Max. observed; Max. observed;

0.1 te 0.3 m/sec

16-22 points 8-15 points

0.05 to 0.1 m/sec

Max. observed;
<0.05 m/sec, or spate
occurring; > 2 m/sec
0-7 points

Artificial Channel/
Fiow Alteration

No artifieial
channelization. Little
activity (impervious
surface) in watershed
which would cause
scouring during
spates.

12-15 points

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

0-3 points

Bank Stability

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

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

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

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

Riparian Zone

prablems. . floods. 0-2 points
9-10 points 6-8 points 3-5 points
Over 80% of

streambank surfaces
consist of native
plants, classified as:

50% to 80% of
riparian zone is

25% to 50% of

riparian zone is

Less than 25% of
streambank surfaces
are vegetated. Poor

Vegetation bottomland vegetated, but one vegetated, butoneor | |\ U0 (ot
Qu allty hardwoods, class of plants is not | two classes of plants P ass monocultu{'e?.g‘
understory shrubs, or | represented, are not represented. &r ¢
non-woody 6-8 points 3-5 points prosen®
macrophytes. 0-2 points
9.10 points

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

greater than one square meter during periods of normal flow.

TOTAL SCORE

COMMENTS: r ur/@L.  ( JERED iy L, p it LETTLCE [ O0N TRIL A DGRt s i
Mijpjd  oLER 7 Ay epd q ATy P P,
ANALYSIS DATE: ANALYST: SIGNATURE: )
154l A5 u/ aerr Afent L A




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET wversion3)

SUBMITTING AGENCY CODE: | STCRET STATION NUMBER: DATE {MAAYY: TIME RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: — . B
L 2 I YTV [-13-47 | /500
REMARKS: LOCATION: FIELD IDYNAME: L ReETTS (,'/PNJ-—L.)
_ . s TReEYEM
CITRYS RELLE Conike L
RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use (specify relative percent in each category):
Forest Field/Pasture Agricultural Residential Commercial Industrial )

Local Watershed Erosion {check box): None '_ Moderate

Local Watershed NPS Pollution (check box):  No evidence Some potential sources [~ Obvious sources

Point-Source Poilution (list location and describa): BQ'RJQ!/ CITRUS - &GS . _
CrrRs Al — PRecoss #ATER

yes
impounded i
Channelized

Heavily Shaded:

Estimated System Width (range, m):{ Estimated System Depth (range, m}:

High Water Mark (m above bedl: Velocity (range, mvs):
Canopy Cover % Open :[¥]  Lightly Shaded (11-45%){7] Moderately Shaded (46-80%}:|

SEDIMENT/SUBSTRATE
Sediment Odors: Normal:{fd Sewage:} | Petroleum:
Sediment Oils: Absent: [} Slight: |

Sediment Deposits: Paper Fiber: Mud:b#|  Sand: Shell; Other: [
Substrate Types _ |% coveragelt limes sampled| method | Substrate Types  |% coverage |# times sampled _method
Woody Debris {(Snags)|i : Rock or Shell Rubble [ A :
Leaf Packs | Sand @ YO -
Aquatic Vegetaticn Mud/Muck 577
Submerged Roots Other:

Undercut Banks Other:

WATER QUALITY

Temp Cond. {pmhofemy):

| Top
Mid-depth
Bottom :

Surticial Aquifer Fed  Alluvial
Deep Aquifer Fed Blackwater

Water Cdors (check box): Normal: Sewage:

System Type : Stream } Lake:

Water Surface Oils (check box): Slick: Sheen: None:

Clarity (check box): Clear: Slightly turbid:

Color (check box): Tannic: [B1~ Green (algae).f

Weather C_)onditions: Periphvion Common  Abundant
Fish
Aquatic Macrophytes [&]-
Iron/sulfur Bacteria :

ANALYSIS DATE: AMNALYST: SIGNATURE: —

(1% 9L A5 W sron Gl A A g

M T -
¥ hrenwrrs CVERD  GROMR A OF SVRARE AR AT g gog i AT TET T




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE; o STORET STATION NUMBER: | DATE (WO} RECEIVING BODY OF WATER:
SUBMITTING AGENGY NAME: o
;b_t_’iﬂ._i__; OuTW [ [~13-912
AEMARKS: LOGATION: FIELD IDINAME: | L7707 17 o Fhe l
_ L ReBueRrd o ANK
(1R ReLL & ConyRo L
Habitat Parameter _
Excellent Good Fair Poor

Bottom Substrate/
Available Cover

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

23-30 points

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

5% to 20% snags,
logs, tree roots,

than desirable
habitat.

8-15 points

emergent vegetation,
leaf packs, ete. Less

Less than 5% snags,
Jogs, tree roats,
emergent vegetation,
leaf packs, ete. Lack
of habitat is cbvious,
0-7 points

Water Veloc'ity

Max. observed: »>0.3
m/sec. but < 1 m/sec

23-30 points

Max. observed;
0.1to 0.3 m/sec
16-22 points

Max. observed;
0.05 to 0.1 m/sec

8-15 points

Max. observed;
<0.05 m/sec, or spate
oceurring; > 2 m/sec

0-7 points

Artificial Channel/
Flow Alteration

No artificial
channelization. Little
activity (impervious
surface} in watershed
which would cause
scouring during
spates.

12-15 points

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

0-3 points

Bank Stability

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

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

potential during

Moderately unstable.
Moderate areas of
ernsion, high erosion

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

Riparian Zone
Vegetation
Quality

preblems. . floods. 0-2 points
9-10 points 6-8 points 3-5 points
Qver 80% of

streambank surfaces
consist of native
plants, classified as:

50% to 80% of
riparian zone is

25% to 50% of
riparian zone is

Less than 25% of
streambank surfaces
are vegetated. Poor

bottomland vegetated, but one vegetated, but one or 1 .
hardwnoods, clasa of plants is not | two classes of plants plant community (e.g.
understory shrubs, or | represented. are not represented. [Z oo n'tlonor:ulture)
non-woody 6-8 points 3-5 points present.
macrophytes. 0-2 points

9-10 points

Ad]ustments Add 5 points if cross-sectional area of flow is estimated to be

greater than one square meter during periods of normal flow.

TOTAL SCORE

COMMENTS:

, ) LD AT PSRN,
BAHN ! -TYFE R8s 0N PBANK , SARD - WEKE  BoTTg an :”O“Eﬁfiﬁ'ﬂ LeTTDCE ; HIPR 4

ANALY SIS DATE:

- 13-4,

ANALYST:

)Z) ’6! L(/"q‘-?ﬁ‘ﬁf

SIGNATURE:

bt £ Aallin

7




DER Biology Section — Acute Bioassay Bench Sheet

f -
Sample SOUFCE':C{ _\‘YUJ : B'Q {[Q—’ Sample Collection: Date "H‘{/C)Z- Time_ {{ VS
Address/Clty: Test Beginning: Date L Time_/ 200
“County: _-! feind f"u ‘ Test Ending: Date] [/ ?r/?lirime ¢
ContactDistrict: (LY Wi L l g o / 9, : Test Organism: N ol dy
NPDES Permit #: FLOQ ' ¥ outtaln # Life Stage/Age: 2T Qs
Test Number: / of 2 Test Type: S%hg | Definitive - 5"8
‘| Static Renewal | Flow-through 727
Remarks:
* ae r“j‘-aj Fo }4OA S?d‘-’fk‘,” e {nstrument Callbratlons:
W ﬁ/?’se(,/-q.\ pH Do Temp Cond

Q];Fjo@ Umﬂm tehinr on 767909 7.4 €275 23900, \3590a3 4

Cq,,.,gc,,,,m,fé }q}\s«am,mf-f/‘bh?.- 24hr 20 % %be 235¢ AASensc  (30AKe30)
7Y 8785 Z 00y 5 zop€u 5,

L2
Number Live pH Temp. (°C) DO {mg/L Cond. {umhos/cm)
Conc. Chamber# | 0 24 48 0 24 48 0 24 48 4] 24 48 0 24 48
Covdiel | Gy |5 1915 78 3821042045400 5
lodto\ | v S [ 5| D17VI838 P19, 72130 237436
W00 | 26 |S [ 4 12168 #3379 HRIa 0] -7-H/-2 N
005k | et s (5[t |88 YI2T 0% 1 7.0[/ & /051)403/%

27573 92-—3AN-—15-—23—01

Ww-EFFLUENT

Y Matrix <00,
gifgogollected 14- JAN 1992 11: 4
Field ID:

BSY~-SN-CLD BSY-SN-FSH

Measured/Loaded by: /}f:fa})/ AN 'ﬂ/)fﬂ’?)‘cmp ME e NVl s (N A i/ T
recoroavy. | A _AA I 2o ot el bt - 1A P | B X[l

Water-quality Parameters
- Well Water | Cond. Water | Sample | Method | Measured by
Sy { Field Tot. Resid, Cia: § AOTRaasydy
Lab Tot. Resid. Clz: /) O A UHACH i
Alkalinity: | 30 >0 1P TR |
Hardness: } 3 O S 3@; [’0‘/4‘/ N 7
Ly . : p . ¥
7 Total Ammonia: {0 5 b Badk | AL
o
o Reviewer Ammenia Ammonia Salinity
'Meter Slope! e——— Blank: — = Sample; . Yo

Investigators’ Signatures
B, ,\11-4’?”_—““"'




DER Biology Section — Acute Bioassay Bench Sheet

Sample Source: CJLM ’&’Q’QM Sample Collection: Dateﬂ s Timel(gs

Address/City: Test Beginning: Date_{ 2 Time /Y00
County: )Lkﬂxc‘ﬂ/’v;;- Test Ending: Date//76 /%2 Time_ /¥00
Contact/District: ,-éj—el/u.,;r /97'(,/(/()&/%('{!8’1""/5 Test Organism: (’a&uﬁa&-ﬂ-—ﬂ
NPDES Permit #: FLOQ “ Outfali #: Lite Stage/Age: ~=- . Y f vs
Test Number: _l«of 4~ Test Type(Screeniny | Definitive
CSTatic) Static Renawal | Flow-through (;\/] _S 7,2
Remarks:
y{AdUY“ /‘eqaéwg,,u NA— Instrument Calibrations:
aclina llé ¥ Hou },._5 Aol n pH DO Temp Cond

o720l 9€ 7 F.¥235 925231 /359023

24 hr’}z? 9@9 £00235%  Daste s 330 @)
BT P09 £vea3. 0 oo 3 /,50%@0&’3@(3_3}

st deniklmartad  JR/G2

Number Live pH Temp. {°C) DO (mgll Cond. {umhosfcm)
Cone. Chamber # 0 24 48 0 24 48 Ll 24 "'aq8 0 24 48 0 24 48
Coudrd SIS 18 €3 K] F0RT3 ¥ Q1Y 78]
ot 515 <3 %% :
Cndipeeps S T %3 | £g
Cotviiz96% S 1) , =3 22|
109%, Slol 163 §IRIE odld 2. 2|1A07  |13%9)
{007, 5|6 ¥./ @
100% 5 19 ./ . [
2907 S 10 v | 120

Meaasured/Loaded by /}‘5 AT : /)ﬁ/‘
Recorded by WW_' /#

2l A S 7= e
Y R I .

Water-quality Parameters

2
X

Imvestigators’ Signatures
/H*(Lm Lf"“)\{ Sample | Method, | Measured QL
‘ Fieid Tot. Resid. Cla: N T yYeas ) (\ecﬁ_
@MMM__ Lab Tot. Resid. I ,. L O 0 Hee
AlkAliiy: FH0 -0 HAA (’%

. Hardness: } 3 éﬂ'g"' r\ﬂ(#\ //y};}/

%——’ Total Ammonia: O © 3, o A ﬁf)
s -} . ] L L 4
=Py~ Ammonia Ammoma,b Salinity
Meter Slope; . Blank: e . Samnlar nnt




Macroinvertebrate taxa list for Citrus Belle collected via 20 discrete dip net
sweeps of multiple substrates from Roberts Canal upstream and downstream
of the discharge on 13 January 1992,

Reference Site Test Site

Coleoptera
Berosus sp. -
Celina sp. -
Hydrovatus sp. 7
Suphisellus sp. 13
Undetermined Curculionidae 2
Diptera

Ablabesmyia annulata -
Ablabesmyia idei 1
Ablabesmyia peleensis
Ablabesmyia rhamphe -
Chironomus (Lobochironomus) sp. -
Mansonia dyari
Odontomyia sp.
Ephemeroptera
Caenis sp.
Gastropoda
Micromenetus dilatus
Physella sp.
Pyrgophorus platyrachis 1
Hemiptera

Mesovelia sp.

Pelocoris sp.

Undetermined hemipteran
Undetermined Pleidae

Lepidoptera _
Undetermined Pyralidae - 7
Malacostraca

Hyalella azteca 192 239
Palaemonetes paludosus 5 19
Procambarus sp. 7 -
Odonata

Aphylla williamsoni
Brachymesia gravida
Enallagma pollutum
Enallagma sp.

Erythemis simplicicollis
Ischnura ramburii
Ischnura sp.

Pachydiplax longipennis
Perithemis tenera seminole
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Phytoplankton taxa list for Citrus Belle, Hendry County, collected via
subsurface grabs in Roberts Canal on 10 February 1992.

Reference Site Test Site
Diatoms
Achnanthes exigua 43 -
A, linearis — 43
A. lanceolata v. dubia 86 -
Epithemia sp. - 43
Eunotia sp. - 129
E. pectinalis 43 -
Gomphonema parvulum 43 215
Melosira sp. - 172
Navicula sp. 86 43
N. viridula 43 -
Nitzschia acicularis - 129
N. filiformis 86 43
N. fonticola - 43
N. palea - 301
Pinnularia sp. 43 -
Rhopalodia sp. 129 43
Synedra sp. 43 301
S. ulna o — 730
Chlorophyta
Characium sp. - 43
Closterium sp. - 43
Cosmarium sp. 43 -
Mougeotia sp. 43 129
Unknown chlorophyte flagellate 430 644
Chrysophyta
Mallomonas sp. - 43
Cryptophyta
Cryptomonas sp. 129 86
Cyanophyta
Anabaena sp. 215 129
Chroococcus sp. 172 601
Gloeocapsa sp. - 86
Lyngbya sp. 172 _
Merismopedium sp. - 473
Oscillatoria sp. - 215
Phormidium sp. - 601
Euglenophyta

Trachelomonas sp. 86 43
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