Biological Assessment of
Winter Garden Citrus Cooperative
Orange County
NPDES #FL0000833
Sampled December 1992

May 1993

Biology Section
Division of Technical Services



Department of Environmental Regulation
Results of Fifth Year Inspections

Discharger: Winter Garden Citrus Cooperative
County: Orange
NPDES Number: F1.0000833

State Permit Expiration Date: 1 September 1993

Toxics Sampling Inspection (XS1)
Date Sampled: 1 December 1992

Results: Organic pollutants, including limonene (tentatively identified
at an estimated 65 pg/L) and bromacil (less than 0.2 pug/l) were detected in the
discharge. The chronically toxic value for limonene is 70 ug/L. Iron (78.7 ug/L)
and zinc (16 pg/L.) were measured in the effluent, but neither metal value was in
excess of water quality standards.

Compliance Biomouitoring_fnspection (CBI)
Date Sampled: 1 December 1992
Results: The effluent sample was not toxic to the water flea,
Ceriodaphnia dubia, but was lethal to 80% of the fish, Notropis leedsi, exposed to

the full strength sample. This is a violation of Rule 17-302.510(5)(p) FAC, Rule 17-
302.500(1)(d) FAC, and Rule 17-4.244(3Xa) FAC.

Impact Bioassessment Inspection (IBI)
Date Sampled: 1 December 1992 and 3 December 1992

Results: Many aspects of the reference site were apparently inadequate
for valid comparisons with the test site. Measures of macroinvertebrate health
indicated that both study sites were degraded. Similarly, neither the reference site
nor the test site could be characterized as having normal, healthy algal
communities. Low dissolved oxygen, poor habitat, nutrient enrichment, and oil
contamination appeared responsible for the biological problems at the reference
site. Effluent toxicity and thermal pollution were among the factors contributing to
the poor biclogical health at the test site. ‘

Water Quality Inspection (WQI)
Date Sampled: 1 December 1992

Results: Extremely high temperature (33.5° C or 92.3° F) prevailed at
the downstream receiving water station due to the influence of the thermal
discharge of the citrus cooperative. This is a violation of Rule 17-302.520(4)(a) FAC.
The reference site was more nutrient enriched than was the test site. Ortho-
phosphate, total phosphorus, ammonia, and TKN concentrations were all
decreased downstream of the discharge. Consequently, only the reference site
algal growth potential (at 8 mg algal dry wi/l.) was above the eutrophication
“problem threshold” (Raschke and Schultz 1987). Nitrate-nitrite was undetected at
both receiving water stations.

These fifth year inspections provide the necessary information to evaluate the
facility’s impact on its receiving waters and to provide the basis for specific
condition recommendations for permit renewal.



Introduction

The Winter Garden Citrus Coop-
erative, a processor of citrus products,
is located in Winter Garden, Orange
County, Florida (map in Appendix).
During its seasonal operation (Decem-
ber through July), the facility produc-
es citrus concentrate from approxi-
mately 10 million pounds of raw fruit
per day. A wastewater discharge of
3.5 MGD is discharged into an un-
named Class III drainage which
flows for approximately 1.5 miles to
Lake Apopka. Treatment prior to
discharge involves only aeration.

State permit limits for the efflu-
ent are as follows: BOD (average of
103 bs/day), TSS (average of 127 lbs/
day), total nitrogen as N {maximum
of 11,257 Ibs/year), total phosphorus
as P (maximum of 565 lhs/year), pH
(6 to 8.5), and dissolved oxygen (min-
imum of 5.0 mg/L). The total nitro-
gen and total phosphorus limits are
based upon a 1979 wasteload alloca-
tion study.

There are no records of permit
violations or previous water quality
studies for this facility.

Methods

The focus of this investigation
was to determine the discharger's
effects on the receiving waters, A
comparison of biological community
health was made between a reference
site (located in an ephemeral ditch
bheside a railroad, which was up-
stream of the citrus discharge) and a
test site (the unnamed ditch down-
stream of the discharge). A habitat

assessment was performed in situ to
establish comparability between
sites. Supplemental physical/chem-
ical data were also collected on the
effluent and study sites. Acute
screening toxicity bioassays, using
Ceriodaphnia dubia and Notropis
leedst as test organisms, were per-
formed on an effluent sample (We-
ber 1991). The effluent was analyzed

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

Benthic macroinvertebrate com-
munities were evaluated at reference

Major characteristics of community structure of control and test sites.

Refg‘;f;we Test Site
Number of Taxa 10 8
Florida Index i 0 2
% Contribution of Dominant Taxon 82.9 47.5
% Qligochaeta 0 475
% Diptera 89.2 525
% Odonata 29 0
% Coleoptera 09 0
% Predators 12.2 17.2
% Collector-Gatherers 86.9 67.2
% Collector-Filterers 0.9 0
% Shredders 15.5

Number of Taxa 3 - 16
Florida Index 0 1
Shannon-Weaver Diversity 1.5 2.1
% Qligochaeta 25 18.7
% Diptera 75 81
% Gastropoda 0 0.3
% Predators 0 26
% Collector-Gatherers 100 47.7
% Scrapers 0 04
% Shredders 0 259

% Contribution of Dominant Taxon 271 40.0
Chlorophyll a (mg/sq. m) 2.29 0.22
Diatom/Diatom + B-G Abundance Ratio 0.39 1.0
% Blue-greens 47.7 0
% (Greens 11.2 50.0
% Diatoms 299 50.0
% Cryptophytes 8.4 0
% Fuglenophytes 2.8 0
ote 37 2.7




and test sites. Invertebrates were
collected from multiple substrates
(e.g., snags, leaf packs, vegetation)
using discrete dip net sweeps. Addi-
tional invertebrate collections were
accomplished using Hester-Dendy
multiplate samplers which were in-
cubated for 28 days (Ross 1990).
Phyteplankton populations were an-
alyzed from samples taken via sub-
surface grabs. Chlorophyll @ was also
determined for phytoplankton com-
munities (Ross 1930), Algal Growth
Potential tests, using Selenastrum
capricornutium as the test organism,
followed Miller ¢f al, (1978).

Explanation of Measure-
ments of Community Health

Several different measurements
of macroinvertebrate and algal com-
munity health have been employed
in this report. Many of these, such
as the number of taxa and chlorophyll
a are well known. Others 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 In-
dex score is considered healthy (i.e.,
many clean-water organisms are
present). Excessive numerical dom-
inance of a single type of organism (a
high % contribution of dominant tax-
on)is usually associated with distur-
bance. A decreased diatom to blue-
green algae ratio (calculated by di-
viding the number of individuals in
the Bacillariophyta by the number of
individuals in the Bacillariophyta +
Cyanophyta) is often indicative of
nutrient enriched conditions. The
determination of the Quantitative
Stability Index {for taxonomic % com-
position) is a two step process. First,
the relative proportions of major tax-
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Effect of discharge on receiving stream
(measured as difference between control and test sites).

onomic groups are calculated for each
site. Then, the lesser of the two per-
centages for each discrete taxonomic
group is totaled. A QSI (for % com-
position) of 100% means that the two
sites being compared are identical.
This same type of procedure is used
for calculating the QSI (for function-
al 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, chlorophyll
a, and algal growth potential are
measured as the test site minus ref-
erence site divided by the reference
site.

The following personnel were
involved in this investigation: Phil
Kane and David Herbster (DER Cen-
tral District) and Lyn Burton, Mar-
shall Faircloth, Russel Frydenborg,
Kathteen Lurding, Kimberly Pearce,
Urania Quintana, Landon Ross, and
Greg Wynn (Tallahassee Biology
Laboratory).



Results

There was a substantial differ-
ence in habitat quality between the
reference site (with 15 points) and the
test site (with 52 points). The refer-
ence site was situated in a stagnant
ditch (less than 0.025 m/sec) next to
the railroad tracks, completely sur-
rounded by industrial land uses. The
test site was also in a channelized
ditch, but had greater flow (velocity
was 1 m/sec). Surrounding land uses
there were industrial (50%), agricul-
tural (25%), and residential {25%).
Dissolved oxygen was very low at the
reference site (0.6 mg/L), but ade-
quate (6.0 mg/L) at the test site. Note
that the low dissolved oxygen at the
reference site made it inhospitable to
most aquatic life. Extremely high
temperature (33.5° C or 92.3° F) pre-
vailed at the downstream receiving
water station due to the influence of
the thermal discharge of the citrus
cooperative. This is a violation of
Rule 17-302.520(4)(a) FAC, which
prohibits raising the temperature of
peninsular Florida fresh water

[~  Quamitative Stability Index
{algas % oompoﬂzition)

Quantitative Stabillty Index

Quantitative Stabillty Index
(invartebrate % composition, quantitative sample)

(Invertebraie [unctional feeding groups, quantitative sample)

streams more than 5° F above back-
ground (upstream temperature was
13.5° C or 56.3° F). The rule also
states that at no times shall the tem-
perature of a discharge in peninsu-
lar Florida be above 92° F,

The presence of oily residue was
noted in the sediments and water at
the reference site, but not at the test
site. The pH was 7.0 at the refer-
ence site, but not measured at the
test site (although the effluent, which
contributed substantially to the flow
at the test site, had a pH of 7.8). Con-
ductivity was similar at the two sta-
tions (350 pmhos/em at the chosen
reference site and 310 pmhos/cm at
the test site), In summary, many
aspects of the reference site were
apparently inadequate {e.g., poor
habitat quality, very low dissolved
oxygen, oil contamination, low flow,
ete.) for valid comparisons with the
test site. The test site, however, suf-
fered from extreme thermal pollu-
tion,

The effluent sample was not tox-
ic to the water {lea, Ceriodaphnia
dubia, but was lethal to 80% of the
fish, Notropis leedsi, exposed to the
full strength sample. This is a vicla-
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Effect of discharge on receiving stream
(measured as similarity between control and test sites).

tion of Rule 17-302.510(5)p) FAC,
Rule 17-302.500(1)(d) FAC, and Rule
17-4.244(3)a) FAC. After death, a
filamentous bacteria growth associ-
ated with the effluent was observed
on the fish. The cladocerans, which
are considered more susceptable to
entanglement, were not affected by
the filamentous bacteria.

Organic pollutants, including li-
monene (tentatively identified at an
estimated 65 ug/L) and bromacil (less
than 0.2 pg/L) were detected in the
discharge. The presence of limonene
in the effluent is noteworthy, as this
material is acutely toxic to fish at 702
pe/L (AQUIRE 1993) and to inverte-
brates at 577 pg/L (USEPA 1990).
The chronically toxic vaiue for li-
monene is 70 pg/L (USEPA 1380).
While the fish mortality seen in the
bicassay could not be attributed sole-
ly to the limonene present, this com-
pound may have contributed to the
toxicity of the sample. Other uniden-
tified substances may also have been
present in the sample which could
have exerted a negative influence on
the fish.

Iron {78.7 ug/L) and zinc (16 pg/
1) were measured in the effluent, but
neither metal value was in excess of
water quality standards.

The reference site was more nu-
trient enriched than was the test site.
Ortho-phosphate concentrations
were undetected in the test site and
effluent samples, but were measured
at 0.2 mg/L at the reference site,
Total phosphorus levels were about
an order of magnitude lower at the
test site (0.12 mg/L) and in the efflu-
ent (0.1 mg/L) than they were at the
reference site (1.0 mg/L). Nitrate-
nitrite was undetected at either re-
ceiving water location. Ammonia at
the refsrence site (0.13 mg/L) was
higher than that of the test site,
where ammonia was below detection
limits, despite the presence of 0.27



mg/L of ammonia in the effluent.
Similarly, TKN decreased from 0.86
mg/L upstream to 0.31 mg/L down-
stream of the discharge.

Exhibiting a trend analogous to
the spatial distribution of nutrients,
algal growth potential decreased
from 8.0 mg algal dry wt/L at the
upstream site to 3.7 mg algal dry wt/
L) at the downstream site. AGP of
the effluent was 2.7 mg algal dry wt/
L. Only the reference site was ahove
the 5 mg algal dry wt/L “problem
threshold” (Raschke and Schultz
1987,

Measures of macroinvertebrate
health indicated that both study sites
were degraded, The reference site
benthic community, however, ap-
peared even more disturbed than the
population found at the test site. The
figure on p. 2 indicates the degree of
difference between the reference and
test sites. Larger differences (that
is, higher percentages) correspond
with greater degrees of degradation.,
Negative values mean that the test
site is better than the reference site.
The relative abundance of each indi-
vidual taxon appears in the Appen-
dix. The figure on p. 3 summarizes
similarities between the sites. Small-
er similarities (lower percentages)
generally correspond with greater
degradation.

Hester-Dendy sampling indicat-
ed that taxa richness was extremely
poor at the reference site (with 3
taxa), increasingto 16 taxa at the test
site (Species lists in Appendix), The
taxa involved in this increase were
predominately pollution tolerant
forms, including 8 types of oligocha-
etes, and 6 kinds of tolerant chirono-
mids, such as Chironomus sp. (see
Hudson et al, 1990). Florida Index
‘was zero at the reference site, indi-
cating very stressed conditions. Flor-
ida Index increased to 1 point at the

test site, indicating that pelluted con-.

ditions still prevailed. The minimum
expected Florida Index value for an
unimpacted central Florida flowing
stream is 15 points. Shannon-Weav-
er diversity was very low at both sites
(1.5 at the reference, 2.1 at the test
site). A diversity value of 2.11s low-
er than 90% of other Florida streams
(see Typical Water Quality Valuesin
Appendix). These slight to moderate
differences between the sites appear
as improvements on the graph, but
this 1s simply an artifact caused by
the unusually low reference site val-
ues. Samples collected via dip net
sweeps also suggested that both sites
were degraded. Low dissolved oxy-
gen, poor habitat, and cil contamina-
tion appeared responsible for the bi-
ological problems at the reference
site, Effluent toxicity and thérmal
pollution were the factors contribut-
ing to the poor biological health at
the test site,

Neither the reference site nor the
test site could be characterized as
having normal, healthy algal commu-
nities. For example, cyanophytes
were the most abundant group at the
reference site, although chlorophytes,
diatoms, eryptophytes, and eugleno-
phytes were also present, It was
unusual that only two major groups
of phytoplankters (chloraphytes and
diatoms) were recovered from the test
site, Phytoplankton taxa richness
decreased by 69% (from 13 to 4) be-
tween the reference and test site, The
percent contribution of the dominant
taxon was 48% higher at the test site.
Together, this fairly unequitable
distribution of abundance, low spe-
cies richness, and lack of represen-
tation of many algal groups at the
test site is indicative of disturbance.
The changes seen in algal popula-
tions between the reference site and
test site are probably related to the
increased flow and/or thermal pollu-
tion found at the test site. The dom-
inance of blue-greens at the reference

site was probably influenced by the
elevated nutrients and AGP found
there,

Conclusions

Many aspects of the reference
site were apparently inadequate (e.g.,
poor habitat quality, very low dis-
solved oxygen, oil contamination, low
flow, ete.) for valid comparisons with
the test site,

Extremely high temperature
(33.5° C or 92.3° F) prevailed at the
downstream receiving water station
due to the influence of the thermal
discharge of the citrus cooperative.
Thisg is a violation of Rule 17-
302.520(4)(a) FAC.

The effluent sample was not tox-
ic to the water flea, Ceriodaphnia
dubla, but was lethal to 80% of the
fish, Notropis leedsi, exposed to the
full strength sample. This is a viola-
tion of Rule 17-302,510(5)(p) FAC,
Rule 17-302.500(1)(d) FAC, and Rule
17-4.244(3)a) FAC.

Organic pollutants, including li-
monene {tentatively identified at an
estimated 65 pg/L) and bromaecil (less
than 0.2 pg/L) were detected in the
discharge. The chronically toxic val-
ue for limonene is 70 ug/L. Iron (78.7
pg/L) and zine (16 pg/L) were mea-
sured in the effluent, but neither
metal value was in excess of water
quality standards.

The reference site was more nu-
trient enriched than was the test site.
Ortho-phosphate, total phosphorus,
ammonia, and TKN concentrations
were all decreased downstream of the
discharge, Consequently, only the
reference site algal growth potential



{at .8 g algal dry wt/L) was above
the eutrophication “problem thresh-
old” (Raschke and Schultz 1987).
Nitrate-nitrite levels were undetec-
ted at either receiving water station.

Measures of macroinvertebrate
health indicated that both study sites
were degraded. For example, Flori-
da Index was zero at the reference
site increasing to 1 point at the test
site, indicating that polluted condi-
tions still prevailed. Similarly, Sh-
annon-Weaver diversity was very low
at both sites (1.5 at the reference, 2.1
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Chemistry summary table for

Winter Garden Citrus
Cooperative .

Effluent

Reference

Site

Test Site

Tentative II} of Limonene

Bromacil
iy e

Aluminum 30U
Arsenic 200
Cadmium 008U
Copper 35U
Chromium Hils!

Iron 78.7A
Lead 15U
Mercury 01u
-Nickel SU
Silver 0.05U
Zinc 16 A

Ortho-phosphate 0.02U 0.2
Total phosphorus 0.1 1.0
Ammonia 0.27 0.13
Nitrate+Nitrite 0.05U 0.05U
TEKN
Habitat Assessment 15 52
D.0. (mg/L) 0.6 6.0
pH (SU’s) 7.8 7.0
Conductivity (umhos/cm) 265 350 310
Temperature (°C) 135 335
AGP (mg dry wt/L) 27 8.0 3.7
Bioassay Fish Tﬁlgm?i?;%
Bioassay Invertebrate Not Toxic

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

J - 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 - Presumptive evidence of presence of material
O- Sampled, but analysis lost or not performed

Q - Sample held beyond normal holding time

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

limit

T- Value reported is less than the practical quantitation limit




ical 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% 120% | 30% [ 40% | 50% { 60% | 70% [ 80% | 90% | 95% |
STREAMS

(1617 stations)

Phytoplankton

Chlorophvll @ 022{ 052 o094 160] 3021 48631 672 987] 14.68| 27.35( 48.70
Periphyton

Chlorophvll a 0.31 0.43 0.77 1.04 216 2.94 6.45| 10511 17.001 3951 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 9.00| 12.00( 17.00| 20.00] 22.00] 24501 26.00{ 28.00| 31.00| 37.00{ 53.00
H-D Taxa

Richness 6.00| 650 900| 1150! 13001 1500[ 17.00] 2150 26.00| 29.00| 32.00
TEKN 0.30 (.39 0.56 0.73 0.87 1.00 1.11 1.26 1.49 1.93 2.80
Ammonia 0.02 .02 0.04 006§ 006 0.08 .11 0.14 0.20 .34 0.60
NO2-NO3 0.01 0.01 0.03 0.05 0.07 0.10 0.14 0.20 0.32 0.64 1.05

Total Phosphorus 002 003 0.05] 0.06 (0,10{ 0.13 0.18 0.25 039 0.4 1.51
Ortho Phosphorus 001 001 o003 004| 0051 008 02111 017 027 0.59 1.37
Turbidity 0.60 0.90 1.20 1.45 2.10 2.80 3.60 4.50 6.65] 1045} 18.30
LAKES

(477 stations)

 Phytoplankton '
Chlorophvll ¢ 0.80 171 2.88 428 10.068]1 13.40C{ 2000} 30.10| 47.20| 65.44( 113.90

Dredge Diversity 071 097 1.43 1.74 1981 2121 221 2597 285 315 317
Dredge Taxa

Richness 3001 500] 6501 700{ 9.00| 1000] 1100] 13.00| 15.00] 17.00] 21.00
THEN 0.26 (.49 0671 083 1.08 1.26 1.40 151 1.68 2.11 3.46
NH3+NH4 001 002 o002 0.03] 004} 006] 008] 0121 015] 0211 028
| NO2-NO3 0001 000] 001 00117 001§ 002| 004] 005] 010§ 014] 023

Total Phosphorus 001} 002] 002| 003| 005} 0.07] 0.09 0:11 0141 023| 042
Ortho-Phosphorus | 0.00{ 0.01] 001l 0.02) 003] 004]| 005y 006] 008] 021] 032

Turbidity 100 1.25 155 205 275f 450] 6451 9.60| 1410( 26.00] 40.00
ESTUARIES -

(690 stations)

Phytoplankton .

Chlorophyll a 214} 328] 449| 5131 6.00| 693} 7941 960] 12401 17.60] 2220

Dredge Diversity 134 1531 191] 2238| 256] 290] 3151 359} 4.01] 453} 498
Dredge Taxa '

Richness 400 6.00] 9.00] 11.00| 1500] 1850] 25001 3500} 4100] 62.00| 90.00
TKN 0261 034] 042] 050| o05%{ 069] 0O76| 082} 095( 130] 149
NH3+NH4 001] 002] 003] 004] 0.05{ 006] 008! 009] 013| 022} 028
NO2-NO3 0001 000] 001 ©001| 001§ 002] 003! 005| 008 017 023

Total Phosphorus £.01 0.02 (.06 0.07 0.10 0.11 .14 0.17 (.23 0.43 0.59
| Ortho-Phosphorus 0.01 002 0031 004] 004] 005] 007 009 012 021 0.44
Turbidity 350 4001 450] b5.05| 5401 560{ 6.30] 6801 800] 11.40]| 11.756

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



Lake Apopka

Gator |sland "-.-—_ Cot -

N

ﬁ& Dulnrd Street km/pC 3

S S 4

SCALE IN MILES
SCALE: 1:24,000

SQUACE: USGS 18836,

H EFFLuém’ DfscH@s
R *E) UPSTREAM —S+T

Q’-/S

R CCz _DO.U\)]d-Sl @Efwr St"E’ ----------

Jones |
Edmunds &
ssoctates. Inc.
738 Morth Waide Read ¢ Ganesville, Florida 2688 4 (9640 177.5582f

VT

CONSELTING ENCIYEERS AN ACTENTISTS o




STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY

ﬁcility Name:

Wate Q‘m’?ﬂﬂv\ CH’NS COOP. Date Summary Prepared : g__ (Q»‘i&
L%.catgon% (2t‘tach c:?taued map): County _ Distﬁct PN
‘é%o 5"{[{’-{21"2” OQ—»L&A‘J(SIL’: (:t‘:“.J\J IQ L—
Federal Permit # FLDOOD@Z?; State GMS # and Facility Type: ‘2 (Industrial)
and expiration date: State expiration date: Municipal Federal Agricultural
‘ Q-To-~a4 . Other (list):

Function of facility: ff ¢ ityus Processor Whith PValRSSes gpprox

10F£10¢ (bS] efay

oA race foit 10 male IS ConGutraid.

Description of treatment process:

EEFlomt recws Heration fpr,‘ar o p,'sd,,,-,,nju
AL-Sit¢., No ot frectmund 15 7pphzdﬂ

Classification: | 1 i

{ Receiving waters: qu ;A
e Hpopke

Fiow during survey:

Design Flow: 3 5 AGD Mean Flow: 'g' 6_ NMé& D

Discharge is: Continuous Intermittent (Seasonal ) Rainfall dependent

Other (describe) — L p
therefore, the best time to sampile is: Dng?m_b(( ! '{'lmrooa[/, )d‘\j | @ac 7gu .

If facility has a mixing zone, give details (size, parameters affected, etc.):

None.

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

Parameter Limit (units}

BZoD g 103 lbﬁ]dch Ave

Tes 27 tbslelay A&

Torul N 1,267 1B{NR

Toveae P Ses oo\ may

e e 5,0 magll

Pt .0 — 85 3.0,




STATE OF FLORIDA
e 2 of a{a Ol (3 DEPARTMENT OF ENVIRONMENTAL REGULATION
-mTFG*_{'t -;« s (o) FACILITY SUMMARY
acility

Description of permitted outfati(s):
Dis posal ©F nen-(ontect (’ao/r‘nf) H 0, -F/:vm +le
existing baremerric (ondenser and (efrigeant Comprissov S,

. e Ditch Jr-nameed Direls
PiBcharag 15 Fhrovgh Stormed ' T T GPopEa .

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

L hone noted,

Describe previous impact bioassessments, WQBEL's, and previous of current enforcement actions:
RECORDS  1Dicate  wo OTHERS  PREVIONS Bloas esemEen TS
08 WA . MO FRrucoal o0g Cukrens T
EWT > 2 EW— AETLoNS ARec TwlecH#Tig OF
THE  RecoroS

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

ne @huﬂaﬂ.

Additional information: Staff contributing to this review (signature);

\Oﬁi%%%¢Ju{@\;//' (Biclogist)
s} * !
L—’u“ﬂ ‘L w o\ . gm N {Inspector)

(Engineer)




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/GHEMICAL CHARACTERIZATION FIELD DATA SHEET eaion 4

SUBMITTING AGENCY CODE: T%%_\R—_ STORET STATION NUMBER: | DATE (D). | TIME AECLVING BOUY OF WATER:
SUBMITTING AGENCY HAME:
e cEwTRar_ DiSTRIEE J2f01/9, ] DiTcy TO LAKE APoPkA

REMARKS: COCATION-WIAMTER SAROEN € ‘m?- Gt o # ey ] FIELD DNAE: | }9_ < C/C )
- T TH T,
UPSTREAM 355 South 978 STAE e

WhmTER ‘B*A;(’I?rii. FrpoRioA
RIPARIAN ZONE/INSTREAM FEATURES v
Predominant Surrounding Land-Use {specily relative percent in sach calegory).

Forest | Fleld/Pasture Agrnicultural | Residential Commercial | Industrial ‘ Cther (Specify)
P . Lo : A A
e | o | v f S WETE AN
Local Watershed Erosion {check box): None [ ] Moderate [ Heavy

Local Watershed NPS Pollution (check box):  No evidence 7] Some patential sources Obvious sources ||

Paint-Source Pollytion (list location and describe):

yBS5
- Impounded [
Channelized

Estimated System Width (range, my: [/ Estimated System Depth (range, m):l_ .

High Water Mark {m above bed}: Velocity (range, nvs):

Canopy Cover % Open :[W4 Lightly Shaded (11-45%)f1] Moderately Shaded (46-80%) . Heavily Shaded: i

SEDIMENT/SUBSTRATE

Sediment Odors: Normal:[M] Sewage:{/] Petroleum: ] Chemical: Anaerobic: . ] Other:
Sediment Oils: Absert[ ] Slight:[] Moderate:[[] Profuse:
Sediment Deposits:  Sludge:[i] Paper Fiber: Mud: B4 Sand: ] . Shell:fi} Other:|
Substrate Types |7 coveragey times sampled| method Substrate Types  |% coverage # times sampled method
Woody Debris (Snags), |+ Rifiles ST (g
Leaf Packs § Sand

Aguatic Vegetation Mud/Muck/Silt

Rock or Shell Rubble Benthic leai mats
Undercut Banks/Roots Other: DETKITLLY
WATER QUALITY

Depth (m): [Temp. (°C):| pH (SU): l D.O. {(mg/:|Cond. (pmhofcm}:l . \Secchi fmy;

Top
Mid-depth

Bottom g : |8 i
Sand Bottomed Swam c AHuwaI
System Type : Stream{ | .(Sand Bot w/ Spring Ca?carecgs Misc.) -ake . || Wetland: . | | Estuary:[t | - Other: 'D' rC

Waler Odors (check box):  Normak{¥2  Sewage: Petroleum:[}] ~ Chemicat:[] Other. ]
Water Surface Oils {check bex): None: Sheen: Globs: E/ Siiok:

Clarity (check bax): Clear: Slightly turbid Turbid: Opaque: [
Color (check box): Tannic: Green (a!gae): Clear: Other;
Weather Conditicns: ] Abundance:  Absent Bare Corn Abundan'
Periphyton Eépo
(o [ Cocp Fish il D
‘ Aquatic Macrophytes : E]/
fronvsulfur Bacteria i
SARPUNG TEAN: - ~ SIGNATURE: | CaTE:
KANE, HERDITER_ PhL M. Kons, 4D nforad




STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

[SUBMITTING AGENCY coosraij_: STORET STATION NUMBER: [DATE (MIO/Y): . | RECEIVING BODY OF WATER:
M= TS /1,/0!/?2, DITCH T0 LAKE APOPKA
REMARKS: LOGATION: WINTER SARDIN € iTRu) uap/coouu;wm FIELD 1D/INAME:

UPSTREAM

358 Souwti GTw STRECT

wg ao/@«)

WINTER gaRper FLORIOA
4]

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Availabile Cover

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

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

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

habitat.

8-15 points

Less than 5% snags,
logs, tree roots,

emergent vegetation,
leaf packs, ete. Lack
of habitat iz obvious.

0-7 points

Water Velocity

Mazx. observed;

Max. observed;

Max. observed;

Max. observed,;

Bank Stability

of erosion or bank
failure. Little
potentisl for future
problems.

9-10 points

Infrequent or small
areas of erosion,
mostly healed over.
6-8 points

Moderate areas of
erosion, high ercsion
potential during

floods.

3-5 points

»0.3 m/sec. 0.1to 0.2 m/sec 0.05 to 0.1 m/sec <0.05 m/sec
23-30 points 16-22 points 8-15 points 0-7 points
_ 1\;" Mi?"iaﬁl. Lt Artificially
—— channelization. Little N
Attificial Channel/ | activity (impervious channelized, or
. Y \mp scouring present
Flow Alteration sur.face) ml\;atershed i —— during spates because
Whlch wo:; cause of excess impervious
scot;lng uring surface in watershed.
e 0-3 points
12-15 points
Stable. No evidence Moderately stable. Moderately unstable.

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

0-2 points

Riparian Zone

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

50% to 80% of
riparian zone is

25% to 50% of
riparian zone is

Lass than 25% of
streambank surfaces
are vegetated. Poor

Vegetation bottomland vegetated, but one vegetated, but one or plant community (e.g
Quality hardwoods, class of plants is not | twe classes of plants grass monoculture). '
understory shrubs, or | represented. 4 are not represented. resent
non-woody 6-8 points 3-5 points 8_2 oints
macrophytes. p
9-10 points

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

TOTAL SCORE

COMMENTS:

ANALY SIS DATE:

1f0[92

ANALYST:
PHIL KANE E&d. ) -

SIGNATURE:

Phlg) W R, &0




STATE OF FLORIDA
DEPARTMENT OF ENVIHONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET yesion

SSGJBMIWINGAGENCYCODEL}‘%-—R:——____. STORET STATION NUMBER: | DATE (s T e RECEVING BODY OF WATER:
Butmuamsngve%hjft o TR _ / 0{/‘72.- DITCH T LAKE ARsPKA
REMARKS: LOCATION W) ) TER. @Aﬁ’c‘u CAtRa) Cos8 fla st A TER | FIELD DNAE:
R TH GTw STRFT
OLON ST RE 388 sow T T wig cc/
D M o NTER FARNEN FeoRifA ?f’ cefed

RIPARIAN ZONE/ANSTREAM FEATURES —
Predominant Surrounding Land-Use (specity relative parcent In each category):
Forest Field/Pasture Agricuftural Residential Commercial | frcustrial l Other {Specify

|E 151\5‘0 li
Moderate [ | Heavy [

Local Water_shed Erosion {check box): None

Some potential sources E Obvious sources [j

)
|

—

Local Watershed NPS Poliution (check box):  No evidence §#

Point-Source Pollution (iist location and describe):

Estimated System Width (range, m):}:i

T571 | | Estimated System Depth (range. m)] 0257 | .a/ /4 YES
High Water Mark (m above bed): 5;‘27_ Velocity {range, nvs): [ My .‘! Eﬁﬁ%@nzgd
Canopy Cover % Open:[] Lightly Shaded (11-45%)1 ] Moderately Shaced (46-80%) | 1 Heavily Shaded:[ ]
SEDIMENT/SUBSTRATE
| Sediment Odors: _ Normat: W Sewage:|:] Petroieum: [7] Chemical:[ ] Anaerobic:[ | Other:[ ]
M Siight: 7] Moderate:[>] Protuse:[7],

Sediment Qils: Absent: [V
.. Sand:@ She!l:D Oiher:]\]/ (_"g,ﬁ-}/
Substrate Types % COverage g imes sampied, metnod § Substrate Types - 1% coveraga s umes sampled Meinod

Sediment Deposits:  Sludge: |

Woody Debris {Snags) 7| Ritfles ' [ o rZ ] w2
Leaf Packs Sand E7-7anNE n B

A| Mud/Muck/Sitt
]| Benthic leal mats
Other:

Aquatic Vegetation
Rock or Shelt Rubble
tUndercut Banks/Roots

'WATER QUALITY

Cond. {umho/cm):

Depth {m): iTemp. (°C):

Top
Mid-depth
Bottom

] - 70and Boliomed Swamp & Bog ANWNVIA. . i
System Type : Stream{ |(gand Bot w/ Spring Ca?careogs visc) Lake:f ] Wetland:
Petroleum:fl}]  Chemical

Water Odors (check box}: Normal:ﬁ.ﬁ. Sewage: [
Water Surface Olls (check box). None: [M Sheen:[] Giobs:[i] Slick
Slightly turbid:}=]  Turbid: 7] /  Opaque
Green (algae):[;’]  Clear: Other

Clarity (check box): Clear: 5

Color (check box): Tannic: | —
e Abundance:  Absent Rare Comm Abundg
Weather Conditions: Periphyton o on ut
couprfeeD o [EEn B 2,
; Aguatic Macrophytes
Iron/sulfur Bactena ]

SEMPLING TE AR SIGHATURE: — ., - RSP TatE
KA'UE, H’ERBJ'TEA é))'wé-f./ A Kﬂu.// Ed D, Kz/w/qb




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY

COOE;, [
SUBMITTING AGENCY NAME!
CENT ST T

RECEIVING BODY OF WATER;
Dok TO LArkg APOPRA

STORET STATION HUMBER:  [0ATE gunmy:
12 a:/(?z,
e —— ey,

FIELD INAME;

greater than one square meter during periods of normal flow.

AEMARKS: LOCATION: w¢NTZR 4 AT uof‘/u;:m% W ATZL
5L SIUTH GTiv STRE
DOWNSTREAM o mTER_QLReED, FCoRi0A Waec/cd)
Habitat Parameter .
; Excellent Good Fair Poor
Greater mu:.ﬁ 20% to 40% snags, foimtfi%rxf' Less than 5% snags,
Bottom SUbStrate/ w: m 1(%3, free ro0Ls, . eme:.'gent ve('e;:ation, }OE{S, LTBGE roots, .
. emergent vegetation, = emergent vegetation,
Avallable Cover lon! packs, undercut isaf packs, ete. leaf packs, etc. Less leaf packs, ete. Lack
banks, robbia, or ad ?quate ,habita.t. than desirable of habitat’is ol'-)vious.
othar stable Babital. 11099 noints habitat. 0-7 points
43-30 points 8-15 points
Maz_ obwwrved: Max cbserved; Max cbserved; I\'Iax;observed;
0.3 m/eee. 0.1 ts 0.3 misec 0.05 to 0.1 m/sec <0.05 m/sec
TII0 points 18-22 points 3-15 points 0-7 points
Ne artificial Artificially
channelized, or
wathrity (im scouring present
m hw —— v—— during spates because
l“wm of excess impervious
nemtaritng duriag surface in watershed.
! 0-3 points
12-15 points
Setabis. Ne eviduncs Moderataly unastable. )
of srcxion or bank M;":::‘H Moderats areas of Unstable. Many raw,
failure, Little Lat !*" . evosion, high erveion | eroded areas. Obvious
potential for future | "% "“"‘I “”i W" or. | Potamtial during hank sloughing.
problems. a8 ¥ is floods. 0-2 points
910 points pein 3.5 points
Over B0% of
streambank surfaces
X i Less than 25% of
. . consist of native 50% 1o 80% of 25% to 50% of
thanan _zone plants, classified asc | riparin sone is riparian zone is Sweimbintk ;urff,aces
Vege[atlon bottomland vagetsled, but one vegetated, but one or a;-e tege ated. oot
Qu aﬁty hardwoods, claag of plants is not | two classes of plants |7 .anﬂ community (e.g.
understory shrube, or | repeeronted, are not represented. I%;zz;nr;lonoculture)
-wood 6-8 points - i ’
TR | macrophyees. po 3-5 points 0-2 points
9-10 points
Adlu stments  ,as points if cross-sectional area of flow is estimated to be TOTAL SCORE

'COMMENTS:

ANALYSIS DATE:

iz,/oz/‘??..

ANALYST:

DR. Phie KANE

BIGNATURE:

PA;zf) A, @,&/ Ed.0




DER Biology Section — Acute Bioassay Bench Sheet

Sample Source: _ WINTER. GARDEN CIT) sample Collection: Date_/<///%+ Time @8 S ©
Address/City: <cof CORIDERSTANR, [COOL NG WATER  Tgst Beginning: Date /2% fog Time_) SCO
County: OCA NCE Test Ending: Date 12/ {72 Time_/4CO
ContactDistrict: P FANE& . Tast Organism: A Lgzglan”
NPDES Permit #: ELO0 OO B33 outfaly: __o2 | Life Stage/Age: /2 Llnzr

4GS 66T G2 -DEC-OR - O

7 .
ctadusd 1ZA M2 e

Test Numbet: £ of <= Test Type: icré'éning PDefinitive
étati?] Static Renewal | Flow-through

Remarks:
f1sh APREAR. TO HAVE BElome ENTRAPPED 1M _CLiMPs ©F  Instrument Calibrations:
WHITE FIBELS /FILAMENTS CONTANED 1A samPLE oy po Temp Cond |
CACH FiSH 0N BoTTom OF TAR WAS B PILE o 7 e & o228 2320223 ey € 22.2%
OF WH lTe F"BE@S O’\} “\—OP OF: | 54 hr 7'07 o {o g 'fraj’y‘c o IR 2 Qf.'? a?o P 22‘ cof.‘c
48 hr Za7, KoalD 53202 T2 Yoo ady ¢
Number Live pH Temp. (°C DO (mgil Cond. (pmhas/cn)

Cone. (Chamber# { € 20 |48 0 24 |48 0 24 48 0 24 |48 0 24 [48-
wdal | 15 }5 T3 |70 G4 | 4nlozla2dadleq (673 192030 1335 1235
Gt a6 |5 15 156 1yl |43 S (5% |a,3]230]2% |14

% | 8 5 | K o |7¥ -t 190 22- 80233152 74 1911265 P60 | 2w

e | 27 15 15 12 428 5.4 | %A S 175 180 12 § |60 |20

® | Y
acctdid 1)

MeasuredfLoaded by: | m#& ML KP Ve e | T M~ me LTI | NF TW] 26 InE | TN
recordad by: | 7 |/INF | KP | A it TR 2% e | TR o ren [ TRIA2A o TR
\

- g;er—qualit‘y Parameters

Investigaters’ Signatures 2 _
ma ‘2 ;‘/ mc{f - . Well Water | Send. Water | Sampie | Method | Measured by
; : Field Tot. Resid. Clz: i Sedte s a , :
Tina (N Koot Lab Tot. Resid. ClX - = hRIco KR/
L ( Resic. Xy, 0L |<0.02. o0l |fear=m TN
A o e g ¢ - Alkalinity: ¢ &~ 2N (OO |pheehe | TN
A 2 Hardnesst jif (D il 20 |Heetr [T ™M
Total Ammonial(d- ( Sl KO0 2= KO- (O Koeh | T\

Ammoenia Ammonia | Salinity
X . L0+
Mster Slope; ——— Biank: ——1~ .  Sample; —————-ppt

Reviewer



Sample Source: WINTER. GARDEN ¢ IS

Sample Collection: Date 12/1/7%. Time_OBSE

Address/Clty: CO0P ~CORBERSIET CooL |G- WATER,

Test Beginning: Date/2/2/72 _Time { 30

County: CRANGE
Contact/District: -+« K ANE C.

Dirkaphne

Test Organism:

Test Ending: Date (24 52 Tize (400

A

Life Stage/Age: £ 2 b

NPDES Permit #: FLOO OOB 32  outfall #: _9O)

Test Number:__/_of =% T t.Type:Definiuve
@ StaticReTewal | Fiow-through

Remarks:

U{.'u}ma 12/4 gz gp

C, DUBIA HANE AVOIDED ENTANGLEMENT (N FIBEES, Instrument Calibrations:

456677 Az-FEC-02 -8

pH (@) Temp Cond
. R . ) r('
Ont 2 dhd0 N L 2220227 T2 a9
24 W79 JOND S 5724C LEOIT  Z42 O RL
48 hr /e 2 {00100 % B0 Zig o 1850 D7

Number Live pH Temp. (°C DO {mo/l. Cand, (pmholsa’cm)
Caonge., Chamber# | 0 24 48 Q 24 48 0 24 48 0 24 48 ] 24 |48

it | A < |5 18 gz . 1215 23819, 2 5.4 |/s0 IgS
d? | 8 5 s |« $.2 3. (70
lota” | ¢ < |s | g 3. X 2.7 170
ondad | D |5 |5 s 32 9.7 150
7V E N BT sd o .0l6? 3652 Jaeo
A A s | 5|5 .4 B o 170
x| ¢ s |51 ¢ 3.4 5.7 215
s |D. 4 1.5 | g 3.4 8.7 1230
Measured/Loaded by: |m& | m F [T [ AP N ™Thimr T | mA Tn
Recorded by: |1+ NN NF TR [ AF 1R i TR | ~ 'TR

Investigators' Signatures ,Zoo%?ter—quai]ty Parameters

Well Water | Toad. Water | Sample | Method | Measured by
p N Field Tot. Resid. Clz o innl e 12/
. 4 1 =
Aara N \@Q.;QM . Lab Tot. Resld. Claym <o Nmage | HeNTTE
At o, 2@ e Alkalinity: f 7 5" ln 5 (OO JHads | T™
~ Hardness: for> i 120 | Seet~ | 70N
e Total Ammoniy ()2 [<0.OL (OO uatn [ T o
eiawe Ammonia Ammonia Salinity
Meter Slope: Blank: <92 Sample: ppt



Taxa list for Winter Garden Citrus Cooperative (individuals/m2), collected via
Hester-Dendy samplers (three replicates), upstream and downstream of the
discharge, on 18 December 1992,

Reference Site Test Site

Diptera

Chironomus sp. - 9
Goeldichironomus holoprasinus 2 1
Larsia decolorata - 2
Palpomyia grp. sp. - 3
Polypedilum tritum - 197
Paramerina sp. - 1
Undetermined dipteran pupae — 40
Tanypus carinatus 1 -
Gastropoda

Hebetancyclus excentricus -
Oligochaeta:

Dero lodeni -
Dero sp. -
Dero trifida -
Eelipidrilus sp. -
Undetermined Enchytraeidae -
Limnodrilus hoffmeisteri -
Pristina aequiseta -
Pristinella jenkinae -
Undetermined oligochaete sp. 1

juy

— Pt
| Syt o OB =3 i =]



Taxa list for Winter Garden Citrus Cooperative, collected via 20 discrete dip
net sweeps of multiple substrates, upstream and downstream of the
discharge, on 1 December 1992,

Reference Site Test Site
Coleoptera
Suphis inflatus 24 -
Diptera
Chironomus sp. — 12
Undetermined culicid sp. 24 —
Goeldichironomus holoprasinus 2208 24
Larsia decolorata - 24
Odontomyia sp. 48 —
Polypedilum illinoense grp. - 120
Polypedilum tritum - 168
Paramerina sp. 24 -
Undetermined dipteran pupae - 12
Tabanus sp. 48 —
Tanytarsus sp. E Epler - 12
Tanypus carinatus 24 -
Odonata
Anax junius 144 -
Ischnura sp. 96 -
Libellula semifasciata 24 -
Oligochaeta

Limnodrilus hoffmeisteri - 336



Phytoplankton taxa list and densities for Winter Garden Citrus Cooperative,
collected via subsurface grabs on 1 December, 1992,

Reference Site Test Site
Diatoms
Achnanthes sp. - 26
Gomphonema sp. 130 -
Navicula sp. 104 -
Nitzschia sp. 469 103
Pinnularia sp. 78 -
Unidentified pennate diatom 52 -
Chlorophyta
Chlamydomonas sp. - 26
Closterium sp. 52 -
Unknown chlorophyte flagellate 260 103
Cryptophyta
Cryptomonas sp. 234 -
Cyanophyta
Chroococcus sp. 755 -
Gomphosphaerium sp. 78 -
Oscillatorta sp. 208 -
Phormidium sp. 286 -
Euglenophyta
Euglena sp. 26 -

Trachelomonas sp. 52 -



: ; %
Transaction Cod NPCES NUMBER YR/MO/DA Insp Type Inspectw  Fac Type

1I_|~_|J 2|i] 3|ﬂj_|,9!0 @Ig)Ig _;_;I'-_'sln 12|‘? '.%lj I';z_ E‘/I IIW 1a|")_(J 19|i| 2°|i-|

Remarks

L T LT

. Transaction Code ”l\IIPDES NU.MBEH . .YHJMOIDA Insp Type Inspector  Fac Type
I o] slA[o]o el delals] 2b sl welg] sl =l

Ramarks

L LT




