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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Imperial Harbor Utilities Company
County: Lee
NPDES Number: FL0038792
State Permit Expiration Date: 19 December 1995
Toxics Sampling Inspection (XSI)
Date Sampled: 6 March 1995
Results: No organic pollutants were detected in the effluent sample.

No metals were found in the effluent above Class III standards.

Compliance Biomonitoring inspection (CBI)
Date Sampled: 6 March 1995

Results: The effluent was not toxic to the bannerfin shiner, Cyprinella
leedsi, or to the invertebrate, Ceriodaphnia dubia.

impact Bicassessment Inspection (IBI)
Date Sampled: 6 March 1995

Results: Qualitative measures of benthic macroinvertebrate
jcommunity health indicated that while both the reference and test sites were
stressed, no degradation could be positively associated with the discharge. The two
stations were both depressed in terms of the Florida Index, the EPT Index, and the
SIIF score. Both sites were dominated by pollution tolerant taxa. However,
conditions were certainly no worse at the test site than they were at the degraded
background site. Similarly, phytoplankton communities did not appear tc be
negatively affected by the discharge. Chlorophyll ¢ was fairly average for a Florida
stream at both stations.

Water Quality inspection (WQl)
Date Sampled: 6 March 1995

Results: Specific conductance violations were found in effluent (1618
pmhos/cm) and test site samples (1562 umhos/ecm) (Rule 62-302.530(23) FAC). The
dissolved oxygen at the reference site was below Class III standards. Bioreactive
nutrients were low or undetected at both the test and reference sites. Effluent
phosphorus compounds were undetected. Effluent ammonia and nitrate-nitrite
levels were only slightly above average for a typical Florida stream. Algal Growth
Potential (AGP) levels were not above the “problem threshold” of 5.0 mg dry wt/L in
either the effluent (2.3 mg dry wt/L), the test site (0.2 mg dry wt/L)}, or reference site
samples (0.6 mg dry wt/L).

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.
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Introduction

The Imperial Harbor Utilities
Company is a reverse osmosis wa-
ter treatment plant located in Lee
County, north of Bonita Springs.
The reject water is aerated to re-
duce hydrogen sulfide and increase
dissolved oxygen levels prior to dis-
charge. The effluent is released to
a drainage ditch, which flows into
Spring Creek, and then into Estero
Bay. Design flow from this facility,
which discharges intermittently, is
0.016 MGD. Flow during this sur-
vey was 0.014 MGD.

Permit limits for the effluent
are as follows: flow (0.016 MGI)),
pH (6.5-8.5 SU’s), hydrogen sulfide
(maximum of 0.01 mg/L), dissolved
oxygen (minimum of 5.0 mg/L}, flu-
oride (maximum of 10 mg/L), com-
bined radium?® and radium?2®
(maximum of 5 pCi/L), and gross
alpha radiation (15 pCi/L).

A consent order required the in-
stallation of an aeration system to
reduce effluent hydrogen sulfide and
increase dissolved oxygen. No viola-
tions of permit limits have been not-
ed since the aeration unit began op-
eration. The facility was previously
abandoned by Harbor Utilities, and
was transferred to Bonita Springs
Utilities. The current plan is to shut
down this facility when a water line
has been established to connect this
system to the Bonita Springs Utili-
ties water system.

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 a drainage
ditch upstream of the discharge)
and a test site (located in the ditch
downstream of the discharge) (see
maps in Appendix). A habitat as-
sessment was performed in situ to
establish comparability between
sites. Supplemental physical/chem-
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ical data were also collected on the
effluent and study sites. Acute
screening toxicity bioassays, using

Ceriodaphnia dubia and Cyprinel-

la leedsi as test organisms, were
performed on an effluent sample
{(Weber 1991). The effluent was
analyzed for metals and for organ-
i¢ constituents (base neutral and
acid extractables, and pesticide ex-
tractables). Additionally, nutrient

Major characteristics of community structure of control and test sites.

Reference

Site Test Site

Macroinvertebraie Quahtatw R

% Suspensmn Feeders

Number of Taxa
T "Florida Index 1 T
S Lake Condltlon Index 4 5
_____________________ ~SITF ‘13 7
- “EPT Index 2 3
% Contnbutlon of Dominant Taxon 13.8 314
T #Dipters Tas | s
% Oligochaeta ! 425 0.8
____ %Odonata s 0
___% Ephemeroptera b 63 8.3
% Gastropoda [ 25 99
] % Trichoptera  _ 0 L..08
_____________________ ~ %Decapoda 1 25 . 0
. % Amphipoda : o LT
% Other 24 ! 5.0
_ e Prodaioe " et e
' % Above Surface Deposit Feeders | 256 355
% Below Surface Deposit Feeders 41.3

% Scrapers

"~ 9% Shredders
e B
i Phytoplankton Algae ©. . il
Number of Taxa
- Shannon-Weaver DIVGI‘Slty T 2_6_ B .
777 Algal Density (#L) 280.5 a7
' Chlorophyll a (ug/L) 6.4 85
% Blwareen  ies e
g G g 51
. . ‘wmDiatoms 2 S < >
% Other 14 ... 108
Algal Growth Potential (mg dry wt/l) 0.6 ! 0.2
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analyses were performed on efflu-
ent, reference, and test sites. Meth-
ods used for all chemical analyses
are on file at the Tallahassee DEP
Chemistry Laboratory.

Benthic macroinvertebrate
communities were evaluated at ref-
erence and test sites. Invertebrates
were ¢ollected from multiple sub-
strates (e.g., snags, leaf packs, veg-
etation) using discrete dip net
sweeps. Phytoplankton was sam-
pled via subsurface grabs. Chloro-
phyll ¢ was also determined for pe-
riphyton communities (Ross 1990).
Algal Growth Potential tests,; using
Selenastrum capricornutum as the
test organism, followed Miller et al.
(1978).

Explanation of Measure-
ments of Community Health

Several different measure-
ments of macroinvertebrate and
algal community health have been
employed to determine the effects
of a discharge. These are briefly
discussed here.

Taxa richness; Stress tends
reduce the number of different
types of organisms present in a sys-
tem, although moderate nutrient
enrichment may sometimes be cor-
related with increased algal taxa
richness,

Shannon-Weaver diversity:
This index is specified in the Flori-
da Administrative Code as a mea-
sure of biological integrity. Low
diversity scores are undesirable,
They represent conditions where
only a few organisms are abundant,
to the exclusion of other taxa. Ex-
cessive numerical dominance of a
single type of organism (a high %
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Effect of discharge on the benthic macroinvertebrate community.

contribution of the dominant tax-
on) is & related measure which is
also associated with disturbance.

Numbers of pollution sensitive
taxa: Some organisms become rare
or absent as the intensity or dura-
tion of disturbance increases. For
example, the Florida Index assigns
points to stream-dwelling macroin-
vertebrates based on their sensgitiv-
ity to pollution (see Ross 1990). A
site with a high Florida Index score
is considered healthy. Species sen-
sitivity data from other sources,
such as Hulbert (1990), Hudson et
al. (1990), Lenat (1893), Farrell

(1992), Chang et al. (1992), and
Whitmore (1989), are used as ap-
propriate.
Ephemeroptera/Plecoptera/Tri-
choptera Index;: This index is the
sum of the number of EPT taxa
present. Higher EPT values are
associated with healthier systems.

Community structure: Sub-
stantial shifts in proportions of
major groups of organisms, com-
pared to reference conditions, may
indicate degradation. In marine
systems, an increase in the % tubi-
ficid oligochaetes, a decrease in the
% pelecypods, and a decrease in the
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number of polychaete taxa are all
considered indicators of distur-
bance {(Engel et al. 1994),

Algal biomass: High algal bio-
mass (algal density or chlorophyll
¢ implies nutrient stress. A de-
creased diatom to blue-green algae
ratio (calculated by dividing the
number of individuals in the Bacil-
lariophyta by the number of indi-
viduals in the Bacillariophyta +
Cyanophyta) is often indicative of
nutrient enriched conditions in
flowing streams.

Trophic composition/feeding
puilds: Disturbance can shift the
feeding strategies of invertebrates.
In Florida for example, pollution
may be responsible for reducing the
numbers of filter-feeders (FDEP
1994) and shredders (EA Enginecer-
ing 1994).

The Stream Invertebrate Index
for Florida (SIiF) is a composite
macroinvertebrate metric (EA En-
gineering 1994). The SIIF assigns
points to a variety of parameters,
depending on how closely each pa-
rameter approaches an expected
reference condition (see SIIF calcu-
lation table in Appendix).

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

Walton (DEP South District) and
Lyn Burton, Michael Corrigan,
Marshall Faircloth, Russel Fryden-
borg, Christy LeDuc, Kathleen Lur-
ding, Tina Mikulski, Elizabeth Mill-
er, Urania Quintana, Barton Rich-
ard, Lisa Tamburello, David Whit-
ing, Vicki Whiting, and Greg Wynn
(Tallahassee Biology Laboratory).
The report was reviewed by the
Peint Source Studies Review Com-
mittee, consisting of Wayne Mag-
ley, Jan Mandrup-Poulsen, and
Michael Tanski, as well as District
representatives,
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Results and Discussion

The study sites were highly dis-
turbed drainage ditches, with es-
sentially no water velocity. These
shallow (0.1 m to 0.2 m deep), arti-
ficially channelized systems re-
ceived very low habitat assessment
scores, with 37 points at the refer-
ence site and 35 points at the test
site. Stream habitat was limited,
consisting mainly of benthic leaf
mats and aquatic vegetation. Dis-

100
— 90
80
—70

——

o
[ =]
%% Difference

— 10

fittls or no

DMbIXY

much

mpr

wxitremealy
Improvad |

[ (iantical)

—-10
—-20

[ =30

e

™ -40

[ -50

[ -60

—

[ 70

—

— -80

80

prr

=100

i)

Effect of discharge on the algal community.



solved oxygen was very low at the
reference site (2.2 mg/L, which is
less than the Class III standard of
5.0 mg/L), but improved at the test
site (7.9 mg/L). Temperature (24.0
°C to 24.9 °C) and pH (7.2 to 7.5
SU’s) were similar between the
sites. However, conductivity at the
test site (1562 pmhos/cm) was sub-
stantially higher than at the refer-
ence site (590 pmhos/cm}, and in
violation of Rule 62-302.530(23)
FAC. The specific conductance of
the effluent (1618 umhos/cm) was
also in violation of this standard.

No organic pollutants were de-
tected in the effluent sample, No
metals were found in the effluent
above Class III standards.

The effluent was not toxic to the
bannerfin shiner, Cyprinella leed-
si, or to the invertebrate, Ceri-
odaphnia dubia.

Bioreactive nutrients were low
or undetected at both the test and
reference sites. Effluent phospho-
rus compounds were undetected.
Effluent ammonia and nitrate-ni-
trite levels were only slightly above
average for a typical Florida
stream.

Algal Growth Potential (AGP)
levels were not above the “problem
threshold” of 5.0 mg dry wt/L (Ra-
schke and Schultz 1987} in either
the effluent (2.3 mg dry wi/L), the
test site (0.2 mg dry wt/L), or refer-
ence site sampies (0.6 mg dry wt/
L)

Qualitative measures of benth-
ic macroinvertebrate community
health indicated that while both the
reference and test sites were
stressed, no degradation could be
positively associated with the dis-
charge. The figure on p. 2 indicates
the degree of difference between the
invertebrate pepulations 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 reference.

Taxa richness was very similar
at both receiving water stations,
with 23 taxa found at the test site,
and 22 taxa at the reference site.
The Florida Index was very low at
both sites (1 point apiece), indicat-
ing that both systems were equally
disturbed. A minimum of 7 Flori-
da Index points is expected from a
normal Peninsular stream, Be-
cause these ditches had no percep-
tible water velocity, the macroin-
vertebrate component of the Lake
Condition Index (used for lentic sys-
tems) was also calculated. The LCI
results (5 points at the test site and
4 points at the reference site) also
indicated altered conditions at both
stations, The EPT Index (2 at the
reference site and 3 at the test site)
also suggested that neither site
achieved biological expectations.
The test site, with a SIIF score of
17, was at the low range of the
“moderately impaired” category.
The reference site, with 13 SIIF
points, was in the “severely degrad-
ed” range. These results suggest
that the test site was no worse than
the reference site, which was al-
ready impaired from human activ-
ities.

Pollution tolerant crganisms
dominated both sites, with 13.8% of
the reference site population being
composed of the oligochaete, Dero
digitata, and 31.4% of the test site
community consisting of the dipter-
an, Chironomus sp. Given the de-
gree of degradation in the back-
ground system, it would be difficult
to attribute this increase in the %
contribution of the dominant taxon
solely to the effluent, which was low
in nutrients and fairly well oxygen-

ated. It was somewhat noteworthy
that the increased conductivity at
the test site did not appear to have
more effect on the invertebrate com-
munity there. However, given the
extremely stressed conditions at
the reference site (dissolved oxygen
of 2.2 mg/l.), it is not surprising
that, by comparison, the test site
was not too dissimilar.

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. Phytoplankton com-
munities did not appear to be neg-
atively affected by the discharge.
Phytoplankton taxa richness and
diversity were actually higher at
the test site than the reference site,
Chlorophyll ¢, with 6.4 pg/L: at the
reference site and 8.5 pg/L at the
test site, was fairly average for a
Florida stream at both stations.
Algal density was analogous, with
slightly more cells/L found at the
test site than the reference, but
both values being fairly typical.

Conclusions

Specific conductance violations
were found in effluent (1618 pmhos/
¢m) and test site samples (1562
umhosfcm) (Rule 62-302.530(23)
FAC). The dissolved oxygen at the
reference site was below Class III
standards.

No organic pollutants were de-
tected in the effluent sample. No
metals were found in the effluent
above Class III standards.
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The effluent was not toxic to the
bannerfin shiner, Cyprinella leed-
si, or to the invertebrate, Ceri-
odaphnia dubia.

Bioreactive nutrients were low or
undetected at both the test and ref-
erence sites. Effluent phosphorus
compounds were undetected. Efflu-
ent ammonia and nitrate-nitrite lev-
els were only slightly above average
for a typical Florida stream.

Algal Growth Potential (AGP)
levels were not above the “problem

threshold” of 5.0 mg dry wt/L in ei-
ther the effluent (2.3 mg dry wt/L),
the test site (0.2 mg dry wt/L), or
reference site samples (0.6 mg dry
wit/L), '

Qualitative measures of benth-
i¢ macroinvertebrate community
health indicated that while both the
reference and test sites were
stressed, no degradation could be
positively associated with the dis-
charge. The two stations were both
depressed in terms of the Florida

Index, the EPT Index, and the SIIF
score. Both sites were dominated
by pollution tolerant taxa. Howev-
er, conditions were certainly no
worse at the test site than they
were at the degraded background
site,

Similarly, phytoplankton com-
munities did not appear to be neg-
atively affected by the discharge.
Chlorophyll @ was fairly average
for a Florida stream at both sta-
tions,
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Chemistry summary table for

Imperial Harbor Utilities Effivent ~ Reforence oy gipe
- Organic Constituents (ag/L) o
none detected !
- Metals (ug/L). S
. Aluminum 100U ]
______ Antimony . N _
o Arsenic wu o o
_ Cadmmm s o1y
Conbor T e e _
N Chrommm e e e e N
o Iron 1 1wu T
______________________ e ou | e
— ~ Mereurs R 010 U - b
Nikal T e N
~ Selenium 30U - T
- T o —=] i
e e U o
o Nutrients (mgfL): 0 o R
Ortho-phosphate 0.004 U 0.0051
~ Total phosphorus 0.015U 0.024 1
""""" "Ammonia ' oI 00200
itrate+Nitrite 0.18A 0.020U
e e — 048 A e
- General Phys-Chem Parameters . .. 10 IR
_ _Habitat Assessment | = I
DO.(mgly) 6.5 __ 79
. pH(SUs) L __.13
Conduct1v1ty (umhos/cm) 1618 - 1562
Temperature (°C) 26.7 240
o Sulfide (mg/Ly | 24 . e
Algal Growth Potential (mg dry thL) 2.3 0.6 0.2
“Poxicity. =
Bmassay Fish not toxic
Bioassay Invertebrate ~ not toxic T

A - Value reported is the mean of two or more determinations
I- Value reported is less than the minimum quantitation limit, and greater than or equal

to the minimum detection limit

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

limit




Typical Values for Selected Parameters in Florida Waters

Adapted from Joe Hand, FDER, personal communication, 1991

(data was collected between 1980 and 1989)

Percentile Distribution

lMter_ | 5% | 10% | 20% | 80% | 40% | 50% | 60% | 70% | 80% | 90% | 95% |
STREAMS
(1617 stations)
Phytoplankton
Chlorophyil o 0221 052] 094{ 1601 302 4631 672) 9.87| 1468 27.35| 48.70
Periphyton : '
Chlorophyll a 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 0.00] 12.00] 17.00] 20.00} 22.00] 24501 26.00] 28.00] 31.00] 37.00] 53.00
H-D Taxa '
Richness 6.00f 6.50 9,001 11.50] 13.00] 15.001 17.00} 21.50| 26.001 29.00| 32.00
TKN 0.3¢{ 0.39 0.56 0.73 0.87 1.00 1.11 1.26 1.49 1.93 2.80
Ammonia 0.02 0.02 0.04 0.05 0.06 0.08 0.11 0.14] 0.20] 0.34 0.60
NO2-NO3 0.01 0.01 .03 0.05 0.07 0.10 0.14 0205 0.32] 0.64 1.05
Total Phosphorus 0.021 0.03] 0.05 0.06] 0.10] 0.13 (.18 025} 0.39} 0.74 1.51
Ortho Phosphate 0.01 (.01 (.03 0.04] 0.05 .08 0.11 0.17 027{ 0.59 1.37
Turbidity 0.60] 0.90 1.20 1.45 2.10 2.80 3.60 4.50] 6.65] 10.45]| 16.30
LAKES
(477 stations)
Phytoplankton
Chlorophyll a (.80 1.71 2.88 4,28] 10.06] 13.40]| 20.00] 30.10|] 47.20] 65.44]113.90
Dredge Diversity 0.71 0.97 1.43 1.74 1.98 2.12 2.21 2.59 2.85 3.15 3.17
Dredge Taxa
Richness 3.00] 500 6.50 7.00] 9.00| 10.00] 11.00] 13.00} 1500 17.00] 21.060
TKN 0.36 0,49 0.67 (.83 1.08 1.26 1.40 1.51 .68 2.11 3.46
NH3+NH4 0.01 0.02 0.02 (.03 0.04 0.06 (.08 0.12 0.15 0.21 0.28
NO2-NO3 0.00 0.00 0.01 0.01 0.01 0.02 0.04 0.05 0.10] 0.14 0.23
Total Phosphorus 0.1 0.02 0.02 0.03 0.05 .07 .09 0.11 0.14] 0.23 0.42
QOrtho-Phosphate 0.00 0.01 0.01 0.02] 0.03 (.04 0.05 0.06 0.08 0.21 0.32
Turbidity 1.00 1.25 1.55 2.05 2,75 4.50 6.45 9.60{ 14.10{ 26.00| 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll a 2.14 3.28 4.49 5.13 6.00 6.93 7.94 9.60| 12.40] 17.601 22.20
Dredge Diversity 1.34 1.53 1.91 2.28 2.56 2.90 3.15 3.59] 4.01 4.53 4.98
Dredge Taxa
Richness 4.00 6.00) 9.00] 11.00| 15.00f -18.50| 25.00f 35.00] 41.00| 62.00] 90.00
TKN 0.26] 0.34 0.42 0.501 0.59 0.69 0.76 0.82] 0.95 1.30 1.49
NH3+NH4 001) 0.02f 0.03] 0.04] 005 0.06{ 0.08]{ 009] ¢13] 022] 0.28
NO2-NO3 0.00] 000! 0.01] 001 001] 0.02{ 003 005] 008] 0.17] 0.23
Total Phosphorus 0.01 0021 0.06 0.07] 0.10 0.11 0.14 0.17 0.23 0.43 0.59
Ortho-Phosphate 0.01 0.021  0.03 0.04] 0.04 0.05 0.07 0.09 0.12] 0.21 0.44
Turbidity 3.50f 4.00] 4.50 3.05 540 5.60 6.30 6.80 8.00|] 11.40] 11.75
Units:

Phytoplankton Chlorophyll @ (ug/L), Periphyton Chlorophyll @ (mg/m?), Nutrients {mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FACILITY SUMMARY

Facility Name:  Imperial Harbor RO Date Summary Prepared;
Harbor Utilities Company, Inc. 6 March 95
Location (attach detailed map): County District
Off Imperial Boulevard, North of Bonita
Springs Lee South
Map attached,
Federal Permit#  FL0038792 State GMS # and 5236P02042 Facility Type: _Industrial
and expiration date;: 10/31/98 State expiration date: 12/19/95 Municipal Federal Agricuitural
Other (list):

Function of facility:
Reverse Osmosis Water Plant

Description of treatment process:

Degassifier is used to reduce hydrogen sulfide levels and increase dissolved oxygen.

Receiving waters: Classification: ol Q[! )
' Spring Creek
Design Flow: Mean Flow: Flow during survey:
0.016 MGD 6.014 MGD
Dischargeis: Continuous |ntermiftent Seasonal Rainfall dependent
Other (describe)

therefore, the best time to sample is: While plant is operating and discharging reject water.

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

No mixing zone.

List effluent limits (if necessary, attach relevant paperwork): Describe special permit conditions
Parameter Limit {units) and permit modifications:

Flow 0.016 MGD

pH 6.5-8.55U

DO MIN 5.0 mg/L

H28 0.01 mg/L

FLUCRIDES 10 mg/L.

COMBINED RADIUM 5 pCilL

226 & 228

GROSS ALPHA 15 pCi/L.




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Imperial Harbor RO FACILITY SUMMARY
(Facility)

Description of permitted outfalls(s):

RO reject water discharges to drainage ditch then to Spring Creek.

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

Describe previous impact bioassessments, WQBEL's, and previous or current enforcement actions:
Consent Order 92-1382 _ Required aeration unit to educe hydrogen sulfide levels and increase dissolved oxygen levels,

EPA C.0.& A. - untimely permit renewal,

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

DO increased to above 5.0 aifter installation of aeration unit. Mydrogen sulfide levels decreased after installation of the
aeration unit.

Additional Information: Staff contributing to this review (signature);
The facility was abandoned by Harbor Utilites and Bonita
Springs Utilities was appointed receiver. (Biologist)

The current plan is to take this system off line as soon as a line
can be run to connect to the Bonita Springs Utilities Water (Inspector)
System.

(Engineer)




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGUILATION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (verion 4

SUDMITTING AGENCY CODG:_xj_* STONET STATION HUMDER; DATE (/Gh: | TIME RECEIVING BOOY OF WATER;
5 : el Y Qif:’ — )
| L.JUMITTINGJ\GENCYNAME ..... i 3 "é _qs" !3({{ S ?@ e C/? 587&
AEMANRKS: LOCATION: JMM VT4 /Wg Y FL. | FIELD IDAMLE: «
FLoo39 M B FreeTHp | W ~0306945 - 3

HIPARIAN ZONE/NINSTREAM FEATURES
Predominan{ Surrounding Land-Usc (spocify rolative porcont in oach category):
Forest Field/Pasture Agriculiural ‘Residential Commercial

Local Watershed Erosion (chock box):

Industrial Olher (Specily)

Heavy

Moderate

Some potential sources [ Obvious seurces fif

Local Walershed NPS Pollution {chock box):  No evidence
Point-Source Pollulion (list localion and duscribo): ZW]}OJ-‘_TZ//?L ML S o (e, RO Oiscridiss

yes
Impounded . [
Channelized ~ B~
Heavily Shaded:

Eslimaled System Depth (range, m)

Eslimated System Width {rango, m);|;

High Waler Mark {m above bed):

Velocity {range, nvs):
Canopy Cover % :  Open : ({i#

SEDIMENT/SUBSTRATE
Sedimen! Odors: Normal
Sediment Qils; Absent: Proluse;
Sediment Deposits:  Sludge: | Paper Fiber:[: s Sand: [
Substrate Types % coverage times samplod] mothod | Subslrate Types
Woody Debris (Snags) Rilfles

Leal Packs Sand

Aquatic Vegetation Mud/MucldSill
Rock or Shell Rubble Benthic ieaf mais
Undercul Banks/Rools Other:

WATER QUALITY

Sewage: 4 Chemical;

Slight;

method

) Sacchi (m):

Top
Mid-depth
Boltom

Sand Bottomoed Swamp & Bog Alluvial
Sand Bot w/ Spring Calearcous  Misc.

Water Gdors (check box): Normal: Scewage: |3
Sheer
~Slightly turbid: [

) Lake: ) bireil

Water Surface Oils (check box): None: [

Clarily {check box): Clear: [

Color {check box): Tannic: { Creen (aigae): [

Wealher Condilions: , Common  Abundan!
Periphyton &
FISh i ./ .
Aquatic Macrophyles B
Ironvsuilur Bacteria P2 i o

SAMPLING TEAM! SIGMATURAL DATE:

s/ PARK ER Abet A M lip §_ 3695 ]




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE: ,S s

SUBMITTING AGENCY NAME: ﬁQUV'ﬁ ﬂ_lﬂ

STONLET STATION NUMBER:

DATE (MDY

3-5-95

RCCEIVING BODY OF WATER:

SPRING € R I~

REMARKS:

corig,

LOCATION: s A (20:7)). ¢ It

A 7 TV

PR

FICLD IDVNAME;

)i/ 03 0694~ 3

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Available Cover

Graaler than 40%
snags, logs, tree roots,
emerpgent vegotation,
leaf packs, undercut
banks, rubble, or
other stable habitat,
23-30 points

20% to 40% snuys,
logs, tree roots,
emergent vegebation,
leaf packs, ete.
Adequate habitat.
16-22 points

5% to 20% snags,
logs, tree roots,
emerpgent vegetation,
Jeaf packs, ete. Less
than desirable
habitat,

8-15 points

Less than 5% snags,
lags, tree roots,
emergent vegetation,
leaf packs, ete. Lack
of habitat is cbyious.
0-7 points

Water Velocity

Max, observed: »0.3
mfsec. bul < 1 mfsec

23-30 points -

Max, observed;
0.1 to 0.3 m/see
16-22 points

Max. observed;
0.05 to 0.1 miscc
8-15 points

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

Artificial Channel/
Flow Alteration

No artificial
channelization. Little
activity {impervious
surface) in watershed
which would cause
scouring during
apates.

12-15 points

Artificially
channelized, or
scouring present
during spates because
of excess impervious
surface in watershed.
0-3 points

Bank Stability

=

Stable. No evidence
of ereosion or bank
[wilure. Little
potential for future
problems.

9-10 points

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

6-8 points

Modcrately unstable.

Moderate areas of
erosion, high crosion
pobential during
{loods.

3-5 points

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

0-Z points

Riparian Zone
Vegetation
Quality

Over 80% of
streambank surfaces
consist of native
plants, classilied as:
bottomland
hardwoods,
understory shrubs, or
non-woody
macraphyles.

9-10 points

50% to B0% of
riparian zone is
vegetaled, but one
class of plants is not
represented.

6-8 points

25% to 50% of
ripoarian zone is
vegetated, but one or
twa classes of plants
are not represented,
3-5 points

Less than 25% of
atrcambank surfaces
are vegetated. Poor
plant community {e.gz.
grass monoculture)
present,

0-2 points

Adjustments

Add 5 points il cross-sectionnl aren of {low is estimated o be
greater than one square meler during periods of normal {low,

TOTAL SCORE

COMMENTS:

ANALYS1S DATE:

3-6-95"

ANALYST:

LA TN

"Rt A A5l 4




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
yen PHYGICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET vorion 4

SUBMITTING AGENCY CODG;_«* *~ STORCT 5TATION NUMDE R TE : : ECE VATER:

SUBMITTING AGENCY NAME: XoUTH D757 - Dg\.g{i‘;::" T”;z/ 2 }:012{;;;?0;;? .y

HEMANKS: LOCATION: MO TLI AL HARQGeR VT 1L 17769 FIELD IDINAME:
FLoo3s 7Y ~ R FoR e CE Iw-03045 -4

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use {spocily rolalive percont in vach calogory):
Foresl Field/Paslure Agricullural ‘Residential Commercial industrial Other (Specily)

|

Local Walershed Erosion (chock box): None

Moderate Heavy

Chvious sources

Local Walershed NPS Pollution {check box):  No evidence

Point-Source Pollulion (lis! location and doscribo):

yes
Impounded
Channelized U
1| Heavily Shaded

Estimaled Syslem Widlh {rango, m):| Estimaled Syslem Depth {range, m}j:

High Waler Mark {m above bed): [
Lightly Shadcd (11-45%)

Velocily frange, mvs):

Canopy Cover % :  Open : [
SEDIME NTKSIUBSTHM'E

Sedimenl Odors: Normal
Sediment Oils: Absent Modcerate: Profuse:

Sedimenl Deposits:  Sludge: %] Paper Fiber:f5| Mud: Sand: [
Subsirate Types % coverage i imes samplod] mothod | Substrate Types

Sewage: |28 Pelroleum: [iZ] Chemical: [

Slight:

method

Woody Debris (Snags) |: Riffles
Leal Packs Sand
Aqualic Vegelalion Mud/Muclk/Silt

Benthic leal mats
Other:

Rock or Shell Rubble
Undercut Banks/Rools| [

WATER QUALITY
Depth {m); [Temp. {*C):| pH (sU): I D.O. (mgf[):‘Cond. (pmho/em): Secchi (m):
Top e e
Mid-deplh
Botlom

‘‘‘‘‘ Sand Botlomod Swamp & Bog Alluvial
: J(Sancl Bot w/ Spring_Calcaroous  Misc,

Pelroleum:

Globs:

Syslem Type : Stream: ¥ DI M

Water Odors (check box):  Normal:[lgl”  Scwage:

| Water Surface Oils {check box): None: | Sheen g

Clarily {check box): Clear: [ Slighlly turbic:[E]  Torbic:]
Color (check box}: Tannic: | Green {algae): Glear: [
Weather Conditions; ] Abundance:  Absenl
Periphyton B
Fish
| Aquatic Macrophyles
| Iron/sulfur Bacleria
SAMPLING TEAM: SIGNATURE: DATE:

Wit von /) PARIEN Aot A S el (o 2695




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUDMITTING AG{;'NCY CaDL:y STORET STATION NUMBER; ) DATE (MAOY): BECEIVING BODY OF WATER:
SUBMITTING AGENCY NJ\ME ....... - 3_4‘; '4{,—1 5Pﬁ /NG’ C‘ﬂ» Wi
REMANKS: LOGATION: [ p PG (AL HARGo R UL | FELDIGNAKE
FLos 3§79 94 ~REFIRENCE | W - 030695 ~*+]
Habitat Parameter )
s Excellent Good Fair Poar

@2 ey

Bottom Substrate/
Available Cover

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

20% Lo 40% snags,
logs, trec roots,
emergent vegetation,
leal packs, cte.
Adeguate 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, trec roots,
emerpgent vegotation,
lcaf packs, ete. Lack
of habitat is ebvious.
0-7 points

Water Velocity

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

23-30 points -

Maex. chserved;
0.1 to 0.3 m/sec
16-22 points

Muox, observed;
0.05 {6 0.1 m/sce
8-15 points

Max. obscrved;
<0.05 m/sec, or spate
ocourting > 2 m/sce
0-7 points

Artificial Channel/
Flow Alteration

No artificial
channelizotion. Little
activity (impervious
surface) in walershed
which would cause
scouring during
spates.

12.15 points

Artificially
channelized, or
scouring present
during spales because
of excess impervioua
surfuce in watershed.
0-3 points

Bank Stability

Stuble. No evidence
of erosion or bank
failure. Litlle
potential for future

Moderately stable.
Infrequent or small
arcag of crosion,
mostly healed over.

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

Unstoble. Many raw,
eroded arcas. Obvious
bank sloughing.

Riparian Zone

problems. . o floods. 0-2 points
9-10 points 6-8 pomnts 3-5 points

Over 80% of

streambank surfaces Less than 25% of

consist of native
plants, clussified as:

50% to 80% of
riparisn zone is

25% to 50% of
riparian zene is

sireambank surfaces
are vegebated. Poor

Vegetatio i bottemland vegetated, but one vegetated, but onc or Jant community (e
Qual [ty hardwoods, cluss of plants is not | two classes of plants g'mss monocultu);c) B
L understory shrubs, or [ represented. ure not represented, resont
S non-woody 6-8 points 3-5 points ; .
................ macraphytos. 0-2 points
9-10 points .
Add 5 points if cross-sectional area of flow is estimated to be TOTAL SCORE

Adjustments

greater than one square meler during periods of normal Oaw.

COMMENTS: /BT PART ©F DITLH ~ [SOLATID Pool

ANALYSIS DATE:

3-4-9%

ANALYST;

WAL Y ON

SIGNATURE:

22N LT~




FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: terETC&L Housbow (VT 11Ti ¢ Sample Collection: Date 3/ 6/ 95 Time_/ :155_5
County: Test Beginning: Date ’3’;‘;%5 Time_/ 230
Contact / District: T-‘]C,‘\u alTlon / Sonth or an-:-:nﬁlg;g:?g' Date 2 “mﬁm_
NPDES Permit #: FL00 3 37794 90rganism Age. _ﬁhc gldizﬁgh # D
: 10035 . MAR=07T-20 . - .
LIMS Sample_# ”"”2 ‘&2_ __f',l;“;f Job #: gistru:tnto.} Test Organism: CSL’\,\'WQR{}LQ\A\JL& (‘Luﬁta,
Test Type:_Screening (Definitive Calibrations: pH Temperature °C D.O. mp.  Conductivity pmhos/cen
(Statig Static Hen; l ;iow-lhrough meter # 7851 90H018262 90H018262 G9005749
Test Number: ! of 3, ohr 720 @70 24l @a4.] F.2 @23%5°C joi9%9 @ 10% !
" Remarks: 4.6 @4.0 97c @ wc;i @238 ¢
2atr 20070 Y @R3d N @S °c*% WAL Wbt “I;Tnl
_Joe Qe . f{é’L @ /g0 @3] °C,,.':;
s 10070 Al e £ e3R53c 8746, 10 4,
le 30 3150 @ @_n2,%C
97 1 D3y
UNCORRECTED
Number Live pH Temperature (°C) D.O. (mgl) | o (mnﬁim
Cone. Chamber#] Ohr | 2dh (48h | Ohr |24k [48h | O hr | 24h [48h |ohr [24h |48k | Ohr 24h |48h
(onbad | 4 s 15 |5 lix & [sx]233 129 5.0 3.4 | 190 [ 4% 104
Gtk | & s s |8 8.3 2.3 8.0 fuzs] 7§ |7 wes -
N ld CIS |[S %.3 1. 5.1 i7"
baigy | D s |5 |S %3 1 9.1 16
bas¥h | A CEHE g |z Rl P 1.0|F ¢ 8.3 |azo 2
6.39% | @ Sis |¢© X 7.0 $.3 234
E2s% | C Sls IS %4 700 .) 305
625%| D NS 84 2.8 8.3 375
12.5%1 o SIS | ¢ g2 85 [21.4 AT BN 84 355 Uiz
12.5% | R SIS S 8.5 n4 8.4 W28
rEAN slg |3 8.5 N4 8.4 M5 7
1aS%] O NEEE %S 217 §.4 1480
825 % | SIS |5 |53 A BN I, 3.5 | ¢3\
5% | R sle 1y 8.6 -9 5.4 Gls
aAS i C sis | S b 14 3. 657
- RS D S5 1S 86 w7 8.4 Y
50 % | @ 5/¢ 15 [&n bSlass A5 ¥4 [545 T
50%] @ cle IS 8.5 713 %4 498
50%1 C ¢ls |5 5.5 23 g4 994
S50% 1 © S 1S S %.5 XA 3.4 g3y
[00% | A siS. (4 |52 N RS UT 7.2 XN 157
(00% | & 5135 |S 84 K 3.4 L
[Do%/ | C 5 [c 1S 84 N3 (X 148¢
[00% | D SIS 15 8.4 N3 3.3 1533
Recordad by: NETF mE oo UN | o [ IN | o I g | YN
Measured/iLoaded by: " | ME | NI F ] 7 YW1 7in LW |7 VWA W
Investigators’ Signatures _/{(7}('*\* “\3 (N AL salt Water Water Quality Parameters
m ' (Well Wa@? 20% Min Water | _Sample Method | Measured by
— ZField Total Residual CI2 (mgLy:[: 4 i — [ — [ —
o Lab Total Residual Ct2 mgl):_£.0:0%] £0-03 NSTTHED

G- AE e Akalinity (mo as Cacog) X320l 75 320 [Weel | F

" Hardness (mgil as CaCO4) 73S ;500 D) 525 Hool | T .
W Total ammonia (mgiL as N . £0:01 49,017 0,047 |OYyien | ME-
e 0.5 %’)’)&ﬁ Ammonia Ammonia 9 Ammonia Controt , Sample \
%ﬁw Mater #98136 Meter Slope: S ¢ ﬁ Blank: K_Lfa f ?Salinity: ipp Salinity: ﬁrg PP
ok W "w\’) dc\"L TP




FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: __ Ty 00vtal Hanbov ___ Sample Collectién: pate 3445 Time /255
County: Test Beginning Date T'me
conrrman B wnl T /Saii e

NPDES Permit #: FL0O0 38754 Organism Age; uen e
LIMS Sample #: |50 1235  LIMS Job #: 95— MAR —0~20 . y . ;
samgle loay 3J0 15 B Instrument Test Organism: _%mM&A_
Test Type: 'fm,’ P Definitive Calibrations: pH  Temperature °C D.C. mp.  Conductivity pmhosfem
Statig | Static Renewal | Flow-through meter ¢ 7851 90H018262 90H018262 GO005749 -
Tesmumbenéofg ohr 70 @70 Y1l ey 3.2 @23%-c 1009 @14 {
Remarks: A0@50 ‘f?é:c@ mc @ 23
24t Ll e@70 23Yel33 8Y @235°C Qg,?‘@ /
0@ 90 .'2 @ JOJo @_ﬁi
48hr 70 @7.0 A3 202 $.77 @R2.3°C 91.%.@ 104,
9150 @_3%) :
j._@_._Q Qric @ mr':-l(‘@j*'
UNCORRECTED
Number Live pH Temperature (°C) D.O, {mg/L} %:':; ("(;mﬁﬁﬁ))
‘Conc. Chamber#] Obr | 24h 48h | Ohr {24h (48h | O hr | 24h |48h |Ohr [24h [{48h | Ohr !24h |48h
Condal # //‘4 L1515 |77 8218425 (A s[v.9 [R2[85 255 o [237
(oadal 6] HY S 1S 1S 127 [ €334 |As.A|224A.3 |54 [ 828 {2 |94 [23%
Condal | 1065 1S 1414 12718384 [asa hadl2r3]7 4 | 8 2084 |2 Ays 235
(e3P0 357 |G 16 15 |76 (838U |as/ szt z 4 | S2]85 |27 [awitzs
ool 220 | 8§ |6 [ 5153 [83[83 a5y a3 Ie7 [R218.5 |77 |1 afp]e00)
00%/8l 1S 1e 15 [S |ra [82183 a5 024212 ]5.0 [R5[8:5 1790 ige]IEo0
losef < 1 S |8 IS %2 [g=21%3 05 Radfill [7.0 [R,2]85 |/740.1140)1570
10070 503 1S 1S I8 |92 (838335 gt 5.0 [8.28. |/740 [1,5di1530
Recorded by: ME T2 E | oX T Tan | pw [TREIIN | oed [grs [OR é?? iHS FTYM |
Measuredioadedby: [ mc [ [INE 1 74 EXASTAW |74 hing TWWTTA [ine [IW 700 el |
. . W_,Q.:Q«‘,\ ¢ SaltWater | Water Quality Parameters M
investigators’ Signatures ‘ ) S | Mothod ‘Ndeasuredb .
P, q ; b : ample
ﬂ\M‘M q@u\cf»ﬂ\ o Method [ easuetX
Lab Total Residual C12 (mglL): 0.06 Yoo TN
Alkalinity (mg/L as CaCOq) +__| 3.0 — 320 | M | T '?ﬁ
Hardness (mg/L as CaCO4} . V2§ — S28 [Hph | TR
Total ammonia (mg as Ny . £0:01 7} — o1 | Oavon | VLo

Ammonia . Ammonia Ammonia Control Samp]e oi
Meter #98136 Meter Slope: ™ 3 Blank: £04/7 Salinity: O Sallmty _L




Benthic macroinvertebrate taxa list for Imperial Harbor Utilities, collected
via 20 dip net sweeps, on 6 March 1995,

Reference Site Test Site
Oligochaeta
Dero trifida
Dero digitata 1
Dero vaga
Haemonais waldvogeli
Limnodrilus hoffmeisteri
Undetermined Branchiobdellida
Gastropoda
Ferrissia hendersoni - 4
Physella sp. - 8
Undetermined Hydrobiidae
Acarina
Arrenurus sp. - 1
Amphipoda
Hyalella azteca -~ 2
Decapoda
Palgemonetes paludosus 2 -
Ephemeroptera
Caenis sp.
Undetermined Baetidae
Odonata
Ischnura sp.
Ischnura ramburii
Libellula incesta
Pachydiplax longipennis
Hemiptera
Hydrometra sp. - 1
Pelocoris femoratus - 1
Coleoptera
Celina sp. - 2
Trichoptera
Qecetis sp. - 1
Lepidoptera
Undetermined Noctuidae - 1
Diptera
Chironomus sp.
Einfeldia natchitocheae
Goeldichironomus sp.
Goeldichironomus carus
Goeldichironomus fluctuans
Kiefferulus sp.
Larsia decolorata
Palpomyia/Bezzia grp.
Polypedilum
Polypedilum tritum
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Polypedilum illinoense grp.
Pseudochironomus
Tanypus sp.

Tanypus carinatus
Tanytarsus sp.

Tanytarsus sp. L. Epler
Tanytarsus sp. U Epler
Tanytarsus sp. T Epler
Tanytarsus sp. G Epler
Zavrelielle marmorata
Undetermined Chironomidae
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Phytoplankton taxa list and densities (#mL) for Imperial Harbor Utilities,
collected via subsurface grabs on 6 March 1995,

Reference Site Test Site

Cyanophyceae
Anabaena
Chroococcus
Gloeocapsa

Lyngbya
Merismopedia
Oscillatoria
Bacillariophyceae
Cocconeis -
Eunotia

Gomphonema

Gyrosigma

Navicula 1
Nitzschia

Pinnularia

Synedra

Undetermined pennate diatom

Chlorophyceae

Gonatozygon

Oocystis -
Cryptophyceae

Cryptomonas 2 4
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