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Florida Department of Environmental Protection
Fifth Year Inspection Summary

Discharger: IFF Chemical Holdings, Inc.
County: Duval

NPDES Number: FLOOO1040

Permit Expiration: 11/20/03

Toxics Sampling Inspection (XSI)
Date Sampled: 03 February 2003

Results: No organic constituents were detected in the effluent. Chromium, iron and zinc
were detected in the effluent at levels that complied with Class Il Water Quality Criteria and facility
permit limits. Conductivity of the effluent was elevated (951 umhos/cm). Effluent pH (8.4 S. U.) and
temperature (30.1 °C) were elevated, but complied with facility permit limits. Effluent dissolved
oxygen concentration was <5.0 mg/L (4.1 mg/L).

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 03 February 2003

Results: The effluent sample was not toxic to the fish, Cyprinella leedsi, or to the water
flea, Ceriodaphnia dubia, during the 96-hour static renewal acute bioassays.

Water Quality Inspection (WQI)
Date Sampled: 03 February 2003

Results: Fecal and total coliforms did not exceed Class Il Water Quality Criteria in water
samples from the effluent or the Test Site. Total coliforms exceeded the Class Il Water Quality
Criteria (2400/100 ml, single sample) in the water sample from the Control Site (8500/100 ml, see
62-302.530 (7) F.A.C.) although the result was qualified as "results based on colony counts outside
the acceptable range”. The pH at the Test Site (8.3 S.U.) was 1.1 S.U. above the pH at the Control
Site (7.2 5.U.), an exceedance of Class |ll Criteria (62-302.530 (52)(c) F.A.C.). Water temperature
at the Test Site was 19.2 "C higher than at the Control Site, an exceedance of 62-302.530 Thermal
Surface Water Criteria (F.A.C.) for a heated water discharge. Dissolved oxygen levels at the Test
Site (4.4 mg/L) did not meet Class Il Water Quality Criteria 62-302.530 (31). Conductivity was
elevated at the Test Site (812 pymhos/cm) and in the effluent (951 umhos/cm) but did not exceed
Class |l Water Quality Criteria. Exceedances of Class |1l Water Quality Criteria for pH, dissclved
oxygen and temperature at the Test Site are attributed to the facility, because effluent was the major
component of flow at the Test Site. Nutrients were relatively low in the effluent and at both Test and
Control Sites, although there were additional inputs of nitrate + nitrite at the Test Site that were not
related to the facility's effluent. Algal growth potential data did not suggest enrichment of the
receiving water by the effluent.




Impact Bioassessment Inspection (1BI)

Date Sampled: 03 February 2003

Results: Habitat assessments yielded marginal rankings for both Test and Control Sites.
The biota at both Control and Test Sites were degraded and both sites ranked “poor” according to
the Stream Condition Index. However, there were strong shifts in the distribution and abundance of
periphyton and benthic macroinvertebrates between Control and Test Sites. Green algae were
replaced with blue-green algae and there were ~25% fewer taxa on periphytometers from the Test
Site as compared with the Control Site. In both quantitative and qualitative macroinvertebrate
samples, there was a strong community shift towards more degraded conditions at the Test Site
compared with the Control Site. Data suggesting this shift included the dominance of the Test Site
dipnet sample by oligochaeta (91.9%) and the absence of dipterans. Hester-Dendy samplers from
the Test Site were colonized mostly by predaceous mites. Results suggest that the heated, high pH
and low dissolved oxygen effluent has degraded the resident biclogical assemblages present in the

receiving water.

Biclogical assessments are prepared by FDEP staff to provide information for review of NFDES permit renewal applications.
Bioboglcal assessments, In conjunction with other information conceming the subject fadility and its receiving-water body, are used to
determine appropriate parmil conditions,
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Introduction

The IFF Chemical Holdings, Inc.
{formerly Bush, Boake and Allen)
Industrial Plant is located in Duval
County, Florida (Appendix 1). This
facility manufactures organic chemicals.
Activities at this plant include treating
wastewater from non-contact cooling
water, boiler blowdown, boiler deioni-
zation reject water and stormwater.
Treatment is by retention basins for
stormwater and aeration ol cooling water
(see Facility Summary in Appendix 2).
The discharge is continuous, but varies
depending on the quantity of stormwater
being discharged with the cooling water.
The effluent is then discharged into a
ditch that flows into Little Six Mile
Creek. The design flow of the wastewater
system is 4 million gallons per day
(MGDY}. The mean flow is 1.0337 MGD
and the actual flow during this survey
was 0.692 MGD (J. Lucas, Northeast
District, personal communication).

Surface Water Quality Criteria and
facility permit limits are listed in Table
l. According to the facility’s monthly
discharge monitoring reports, the plant
has had no exceedances or plant upsets
during the past year, but failed a 48-hour
static acute bioassay in 1998 (Appendix
2).

Methods

The purpose of this investigation was to
determine the discharger's effects on the
biota of the receiving waters. Chemical
and biological comparisons were made
between a control site (located in a ditch
upstream, but not feeding directly into
the plant) and a test site (located in a ditch
approximately 10-100 meters down-
stream of the discharge). The facility
outfall formed the headwaters of the Test
Site ditch. The Control Site was located
in a ditch above the plant that was joined
by the Test Site ditch further down the

reach (see map in Appendix 1). Detailed
methods are given in Appendix 3.

All field and laboratory biological
methods followed Biology Section
Standard Operating Procedures (SOPs,
see hitp:/'www.floridadep.org/labs/ga/
2002sops.him_ for details) and met DEP
guality assurance/guality control
standards (see htip:/'www.flonidadep.org
flabs/qa/index.him).

The following were involved in this
investigation: Pat O'Connor, James
Wright and James Lucas (FDEP
MNortheast District), and FDEP Central
Laboratory in Tallahassee. The report
was reviewed by District representatives
and the Point Source Studies Review
Committee (Wayne Magley, Chuck
Ziegmont and Michael Tanski).

Results and Discussion

* Specific chemical results are re-
ported in Table 1 and a list of
chemical analytes can be reviewed
in Appendix 4. Mo organic con-
stituents were detected in the
effluent. Chromium, iron and zinc
were detecied in the effluent at
levels that complied with Class [11
Water Quality Criteria (Chapter
62-302 F.A.C.) and facility permit
limits, Chromium and zinc were
detected in the effluent at levels
above the minimum detection limit
and below the practical quanti-
tation limit. Effluent conductivity
(umhos/em), pH (Standard Units)
and temperature (degrees Celsius)
did not exceed facility permit
limits. However, effluent conduc-
tivity (951 pmhos‘cm), pH (8.4
5.U.) and temperature (30.1°C)
were elevated. Dissolved oxygen
in the effluent was <5.0 mg/L (4.1
mg/L).

+ Habitat assessment scores were 56
at the Control Site and 77 at the
Test Site on 2/3/2003, placing

both sites into the marginal
category (Table 1, data sheets in
Appendix 8). Both sites were
highly channelized and had <6 m
of riparian buffer zone and areas
of bank instability. The Control

Site lost additional points for low
water velocity, substrate
availability and substrate
diversity.

Dissolved oxygen (DO as mg/L),
water température (degrees Cel-
siug), pH (Standard Units), and
conductivity (pmhos/cm) at the
Control Site complied with Class
Il Water Quality Criteria {Table
[, 62-302,530 F.A.C.). Water
temperature, pH and conductivity
wete elevated at the Test Site. The
pH at the Test Site was more than
1 5. U. higher than pH at the
Control Site, an exceedance of 62-
302.530 (52)c) F.A.C. (Table 1),
Temperature at the Test Site was
more than 5°C higher than that of
the Control Site (31.5°C wvs.
12.3°C, Table 1), an exceedance
of 62-302.520 F.A.C., Thermal
Surface Water Criteria, for a
heated water discharge, Dissolved
oxygen at the Test Site was 4.4
mg/L, which failed to meet the 5.0
mg/L minimum dissolved oxygen
Class Il Water Quality Criteria
(62-302.530 (31) F.A.C,, Table
1). These excecdances were
attributable to the facility's
discharge, which formed the
majority of stream flow at the Test
Site. Conductivity was elevated at
the Test Site (812 pmhos/cm) and
in the effluent (951 pumhos/cm)
but did not exceed Class Il Water
Quality Criteria.

The effluent sample was not toxic
to the fish, Cyprinella leedsi, or
to the water flea, Ceriodaphnia
dubia, during 96-hour static
renewal screening bioassays (See
Table 1 for percent mortality and
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Table 1, Effiuent limits, Class Ill Criteria and chemical, microblological and toxicological data.

‘ Class I Effluent | Effluent
IFF Chemical Holdings, Inc. Criteri Limits ™ | Samples Control Site Test Site
(Organic Constituents (ugil)
] | | | | - | -
Metals (uglL unless otherwise noted, Class |l tﬂiurh are hn than or equal to the 'liut_ﬂl'un
Aluminum 24 Ul
lArsenic Eﬂ 3 U
Cadmium b 2.915 4] 0.025 U .
Calcum (mg/L} - - 828 2 .
{Chromium b 2306 b 24 | g .
{Copper b 2610 Ul :
ron 1000 1000 [ x .
Lead b 147 b L | 2
[Magnesium (mall : - 307 : :
Mickel [ 144 b 2 ]
Selenium 50 - 1 L
Silver 0.07 . 002 U - =
Zing b 332 b 5 | =
l_ —
Ortho-phosphate = 5 0.054 0.027 0.067
Total Phosphones - Repar 0.063 IJ'-DEE 0.078
Ammonia - - 0.035 0018 1| 0.086
Un-ionized Ammaonia =002 = 0.0176 [.0001 00118
Mitrate and Mitrite - - 0008 | 0.015 0.029
Tatal Kjeldahl Nirogen - - 0.2 0.5 0.15 |
[Organic Nitrogen - - 0.105 0.482 0.084
- - 0.21 052 0.18
Regol | 150 1 - :
. : i 3 7
2h0s - % b} 7.6 Sl
62825 | 60-A5s &4 7.2 [ Ll e
12758 - 251 469 B12
17.3 38.0s 30.1 123 - E Sl
. Report 1 2 2
= 0. = (.01 < 0.03 - -
= Repot | 96 U : -
Report 2 K 2 & 2 K
- - 085 U (.85 1] .85 |
haeophytin {ug/L) - - 085 Ul 085 Ul o085 U
|01'I5 and Greases (mgll) 5 5 07 1 . 5
Flow (MGD) - Report 0.552 - -
Hardness (mg CaCOy) . Repod | 3327 : .
Microb mber unts/100ml}
Fecal Colfiorms BOO - 10 Kl a0 Bl 1 B
Tatal Coliforms 2400 . 50 B
inassay - Water flea x LCS0-100% 5% - -
Bipassay - Fish r LCS0-100% (1% - -

Value is an exceedance of Class Ill Water Quality Criteria.

* Class Il Criteria: no acute or chronic toxicity (for definitions see 62,302 2I]|} F.A E )

** Effluent fmits from permit dated Nowember 21, 1998

b - Value is calculated based on hardness.

B - Results based on colony counts cutside the acceptable range.

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

| - Value reported is < the minimum guantitation limit, and = the minimum detection imit
L - Material analyzed for bul nol detected, value reported is the minimum detection mil
5 - Single sample

LC50-100% - The LC50 shall not be less than 100%.
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Test Site or Control Site (Table

Table 2. Measured and predicted algal growth potential (AGP) for total 1).
soluble inorganic nitrogen (TSIN) limitation * There were differences between
. Test and Control Sites in algal
Location il Predicted AGP | Inorgaaic community composition (Table
(measured) (TSIN) £ 20% N:P ratio 3, Appendix 9), There were 25%
Control _(mg dry wilL) 223 J 13 + 03 1.2 fewer taxa at the Test Site
Test  (mgdry will ) 469 J 36 + 07 1.4 compared with the Control Site,
iEi‘ﬂuarll (mg dry wilL) 241 J 40 + 08 19 and Shannon-Weaver diversity

J - Estimated value was ~10% lower. Diatoms were

Appendix 7 for bioassay bench
sheets).

Fecal and total coliforms did not
exceed Class [T Water Quality
Criteria in water samples of the
effluent and Test Site. Total
coliform levels in the water
sample from the Control Site
exceeded Class IIT Water Quality
Criteria (62-302.530 (T) F.A.C.),
although the value was qualified
as “resulis based on colony counts
outside the acceptable range” (See
Table 1 for results and Appendix
7 for laboratory worksheets).

The effluent total mnitrogen
concentration was 0.21 mg/L,
while total phosphorus concen-
tration was 0,063 mg/L (Table 1).
Levels of orthophosphate, total
phosphorus and nitrate + nitrite
increased in the receiving water
relative to the effluent, indicating
additional inputs of nutrients at
the Test Site. Levels of ammonia
and total Kjeldahl nitrogen {TKN)
declined, indicating some dilution
of the effluent at the Test Site.
Comparing nuirient levels
measured in typical Florida
streams, nuirient levels at the Test
Site were in the 20% percentile or
less for TEN and nitrate + nitrite
but were in the 50% percentile for
ammonia and orthophosphate
(Appendix 6). Total phosphorus
levels were in the 40% percentile.
Nutrient levels at the Control Site

were in the 2056 percentile or less
of typical Florida streams, except
for total phosphorus, which was
in the 40% percentile (Appendix
6).

Algal growth potential (AGP) is
a measure of nutrients available
for algal growth (Miller ef al.
1978, see Appendix 5 for discus-
sion). Raschke and Shultz (1987)
found that AGP above 5.0 mg dry
weight/L represent a “problem”
threshold for fresh receiving
waters, implying nutrient
enrichment. There were two
temperature exceedances during
the incubation of the algal
cultures; so all AGP values from
this inspection are estimates, The
AGP value at the Control Site was
2.23 mg dry weight/L, below the
suggested “problem”™ threshold
{Table 2). The AGP values of
water samples from the Test Site
(4.69 mg dry weight/L) and the
effluent (2.41 mg dry weight/L)

were also below this threshold.
There was no evidence of growth
inhibition in AGP data from the
Control and Test Sites (Table 2).
AGP was slightly less than
predicted in the effluent water
sample, but because of the
temperature exceedance, these
data may not indicate the presence
of growth imhibition.

Chlorophyll a was not detected in
water samples from the effluent,

equally abundant in samples from
both Control and Test Sites
(~70% of total), but there were
differences in the distribution of
green and blue-green algae,
Green algae were common on
Control Site periphytometers
(20.5% of the total) while blue-
green algae were more abundant
at the Test Site (29.3% of the
total, Table 3). Periphyton
chlorophyll a concentration was
29 mg/m’ at the Test Site but no
chlorophyll @ was detected on the
periphytometer from the Control
Site.

Hester-Dendy multi-plate sam-
plers had <100 individuals after
28 days of incubation at both the
Test and Control Sites, making
estimates of Shannon-Weaver
diversity unreliable (Table 4,
Appendix 10). However, the
diversity score was ~10% lower
at the Test Site compared with the
Control Site. Almost halfthe Test
Site sample was composed of one
genus of mites, and mites
comprised 56.8% of the total
sample. In contrast, the Control
Site assemblage was comprised
of dipterans (44.1%) and oligo-
chaeta (36.8%), with smaller
coniributions from other groups,
Predators were the most abundant
functional feeding group at the
Test Site (55.4%) while surface
and burrowing deposit feeders
{56.6%) were the most abundant
group at the Control Site. The
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Table 3. Periphyton composition at control and test sites.

IFF Chemical Holdings, Inc. Control Site Test Site
[MNumber of Taxa 40 30
Shannon-Weaver Diversity 4,09 3.7
Chiorophyll & (mg/m’) 03U 29
[Phagophytin (mgim’) 03U 0
al Density (numbericm’) 309,287 884,975
Percant Dominant Taxon 26.7 211
|Dominant Taxon (name) Fragilariaceae Navicula rosfellata
|Number niﬁdga] Units Identified 303 304
Percentage Composition:
Blue-green algae ] 283
Green algae 20.5 1.3
Diatoms 71.0 B9.4
Other 0.y 0

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

lack of overlap in the assemblapes
suggests major community shifts
between Control and Test Sites.

Qualitative measures of benthic
macroinvertebrate assemblages
from dipnet samples are summa-
rized in Tables 5 and 6 and in
Appendix 11 and indicated de-
graded invertebrate assemblages at
both sites. The Control Site SCI
score of 19 and the Test Site SCI
score of 15 placed them both in the
“Poor” category. More than 50% of
both samples were comprised of
oligochaetes and both had 14 taxa
(seven of which were oligochaetes),
three Florida Index points and one
EPT taxa. However, dipterans were
absent from the Test Site, which
had 91.9% oligochaetes. The
Control Site had 9.3% ephemerop-
terans and 30% dipterans (three
taxa), Oligochaetes are small
worms, tolerant of poor, stagnant
or anoxic conditions; their high
abundance is usually an indicator
of very low environmental quality.
Thus even though macroinverte-
brate assemblages at both sites were
degraded, the Control Site had a
higher proportion of non-

oligochaetes in the 20-dipnet
sample.

Summary

Mo organic constituents were detected
in the facility’s effluent. Chromium,
iron and zinc were detected in the
effluent at levels that complied with
Class IIT Water Quality Criteria and
facility permit limits. The effluent
sample was not toxic in 96-hour static
renewal screening bioassays. Total
coliform levels in a water sample from
the Control Site exceeded Class [11
Water Quality Criteria (62-302.530 (7)
F.A.C).

Effluent from the facility was
responsible for exceedances of Class 111
Water Quality Criteria for waler
temperature, pH and dissolved oxygen
(62-302.520, 62-302.530 (52)(c) and
62-302.530 (31) F.A.C., respectively)
at the Test Site. Biological assemblages
were degraded at both the Control and
Test Sites. However, major shifis in
both algal and macroinvertebrate
assemblages at the Test Site relative to
the Control Site suggest the effluent
has also further degraded resident
biological communities.
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Table 4. Macroinvertebrate Hester-Dendy Samples - Quantitative

Weber, C. L.

IFF Chemical Holdings, Inc. | Control Site | Tast Site
Summary Statistics
Shannon-Weaver Diversity 3.03 276
Number of Taxa 17 15
Florida Index 5 8
Number of EPT Taxa 1 1
Percent Dominant Taxon 309 47.3
Dominant Taxon {name) Cricotopus bicinclus Hygrobates
Dominant Taxon (group) Diplera Acariformes
Total Number of Individuals 68 T4
Community Composition: Percent of total
Acariformes 0.0 56.8
Amphipoda 29 0.0
Diptera 44.1 24.3
Ephemearoptera 5.8 0.0
Gastropoda 59 13.5
Cdonata 1.5 1.4
Oligochasta 36.8 2.7
Trichoptera 0.0 1.4
Other 29 0.0
Functional Fundiﬂ Groups: Parcant of total
Burrowing Deposit Feeders 30.9 27
Predators 11.0 554
Surface Deposit Feeders 25.7 18.2
Suspension Feeders 2.2 27
Scrapers 6.9 13.5
Shredders 18.8 74
Unknown 34 0.0
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IFF Chemical Holdings, Inc. Control Site Test Site
Stream Condifion Index (value) 19 15
Stream Condition Index, (word) Poor Poor
Stream Condition Index Metrics
Florida Index 3 3
Number of EPT Taxa 1 1
Number of Taxa 14 14
WNumber of Chironomid Taxa 2 0
Percent Dominant Taxon 28.0 414
Percent Dipterans 0.0 0
Percent Suspension Feseders and Fillerers 2.0 0.9
Total Number of Individuals 150 Lk
Community Composition: Percent of total
Dominant Taxon (name) Cricotopus bicinclus Allonais pectinala
Dominant taxon (group) Diptera Oligochaeta
Acariformes 0.0 3.6
Pelecypoda 2.0 0.0
Diptera 30.0 0.0
Ephemeroptera 9.3 0.0
Gastropoda 1.3 1.8
Oligochaeta 56.7 91.9
Tricoptera 0.0 0.9
Other 0.7 1.8
Functional Feeding Groups: Percent of total
Burrowing Deposit Feeders 56.0 91.8
Predators 1.0 4.5
Surface Deposit Feeders 18.0 0.9
Suspension Feeders and Filterars 2.0 0.9
Scrapers 6.0 1.8
Shredders 13.0 0.0
Unknown 4.0 0.0
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IFF Chemical Holdings, Inc. Control Site

IFF Chemical Holdings, Inc.

Table 6. Stream Condition Index Metrics: Northeast, Winter index

Metric: Value 5 3 1 Score
Total Number of Taxa 14 =18 17-8 =9 3
Mumber of EPT Taxa 1 - =3 <3 1
Number of Chironomid Taxa 2 =4 3-2 <2 3
Percent Contribution of Dominant Taxon 28.0 <37 38-69 =69 5
Percent Diptera 30.0 - <G7 =67 3
Florida Index 3 =6 53 <3 3
Percent Suspension Feeders and Filterers 2.0 >25 25-13 <13 1

Total Score IFF Inc., Control Site 19
Excellant 26-31
Interpretation of Scores Good 20-25
Poor 14-19
Very Poor 7-13
J_FF Chemical Holdings, Inc, Test Site _

Table 6. Stream Condition Index Metrics: Northeast, Winter index

Metric: Value 5 3 1 Score
Total Number of Taxa 14 =18 17-9 <9 3
Number of EPT Taxa 1 - >3 =3 i
Mumber of Chironomid Taxa 0 =4 32 <2 i
Percent Contribution of Dominant Taxon 41.4 <37 38-69 >69 3
Percent Diptera 0 - =67 =67 3
Florida Index 3 =5 5-3 <3 3
Percent Suspension Feeders and Filterers 0.9 =25 25-13 <13 1

Total Score IFF, Inc. Test Site 15
Excellent 26-31
Interpretation of Scores Good 20-25
Poor 14-19
Very Poor 7-13
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Appendix 1
Map of IFF Chemical Holdings, Inc. (formerly known as Bush, Boake and Allen)
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Appendix 2

State of Florida

Department of Environmental Protection

Facility Summary

Facility Name: IFF Chemical Holdings, Inc. Prepared By: James Lucas Date: 12009/02
| (fka Bush Boake Allen)
Location: 2051 N. Lane Ave County: 16-Duval Distriet: Northeast

process: ¢
mumwmwmuummhmmmwmm

: w-umihﬁuuﬂmwu

Flow (MGD)

Demand (COD),

Totl Crganic
Carbon, mg/L.

Degrees C

Onl & Grease

pEL{s.u}

Report Estimate. Monitoring for this parameter is requined
Daily Max when sionmwater is discharge to the culvert
downstream from the recording flow meter.

Montkly Average
50
Daily Max
130

50
Daily Min.
60

Daily Max
85

10




*Total Recoversble
fron, mg/L

*Total Residual
Chlorine, mg/l

*Towml Recoverahlc
Zinc, mg/L

*Total Recoverable
Chromivm 11, ug/L-

*Huardness, Total as
CaCo3, mg'L

**Biochemical
Oxygen Demand, §-
day, (BODS), mg/L

**Totl Suspended
Solids, mg/L

Acute Whole Effluent
Toxicity

**Repan
Daily Max

**Report
Daily Max

The LC50 shall not be less
than 100%.

1"




The facility has reported no exceedances of effiuent limitations or plant upsets in the past vear.

Deseribe previous impact bionssessmenis, WQBEL's, and previous or eurrent enforcement actions:

A compliance sampling inspection was conducted by the departmest on July 13, 1998, The sample results
iﬁuﬁlﬂddhpﬂhﬂ“mhﬁu“ﬁu“hﬂmw
the permit and chapter 62-302, FAC. 48-bour static renewal binassays were conducted on the mysid shrimg
and imland silverside minnow at salinity values of 8 4ppt and 2.4 ppt, respectively, The shrimp exhibited
3% morality and the minnow cxhibiied $% mortality. High calcium concentrations in the effluent may
have contribuled to the mortality in the mysid shrinp.
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Appendix 3
Methods

The purpose of this investigation was to determine the discharger's effects on the biota of the receiving
waters. Chemical and biological comparisons were made between a control site and a test site. A habitat
assessment was performed in situ to compare biological conditions at the confrol and test sites. The rasulting
scores were based upon the examinations of the physical structure and extent of disturbance at the study sites
and aid in the interpretation of biclogical community data. Supplemental physical and chemical data were
collected on the effluent and at both study sites.

The effluent was analyzed for nutrients, metals, organic constituents (base, neutral, and acid extractables)
and pesticides. The results from these analyses were compared with Water Quality Limits (62-302 F.A.C.) and
facility permit limits (Table 1, Appendix 2). A list of the analytes tested for, the minimum detection limit and the
practical quantitation limit are given in Appendix 4. Methods used for all chemical analyses are on file at the
FDEF Central Chemistry Laboratory in Tallahassee and may be viewed on the web at
hitp:/iwww.floridadep.org/labsisop/index.hitm.

Ninety-six hour static renewal screening toxicity bioassays were performed on the effluent sample using the
water flea, Ceriodaphnia dubia, and the fish, Cyprinella leedsi (Weber 1993). The effluent and water from
control and test sites were analyzed for the presence and concentration of total and fecal coliform bacteria
(APHA 1992, methods 9222 B, 9222 D).

An effluent sample and water samples from the control and test sites were autoclaved, filtered (0.45 umy),
inoculated with the unicellular green alga, Pseudokirchneriella subcapitata (formerly Selenastrum
capricornufum, USEPA 2002), and incubated for 14 days (Miller et al. 1978). The algal growth potential (AGP)
value is the peak growth of the alga within that 14-day period, recorded as mg dry weight/L (Miller et al. 1878).
To measure possible inhibition of algal growth based on possible toxicants in effiuent or site water, AGP results
were compared to expected levels of dry weight production based on the nutrient content of the water (Miller et
al. 1978, Appendix 5).

Periphyton were sampled at both control and test sites by incubating glass microscope slides in a standard
periphytometer for 28 days (APHA 1992, Method 1033). Periphyton were subsampled and identified to the
lowest practicable level, usually species. Periphyton assemblages were examined for (1) cell density, (2)
community composition, (3) taxa richness, and (4) Shannon-Weaver Diversity Index. To estimate periphyton
biomass, chlorophyll & concentration was measured on a subsample of the slides (APHA 1982, Method
10200H).

Benthic macroinvertebrates were collected from multiple substrates (e.g. snags, leaf packs, vegetation)
using discrete dipnet sweeps (qualitative samples, method modified from Plafkin ef al. 1989). Collections were
also made with Hester-Dendy multi-plate samplers incubated for 28 days (quantitative samples, method
modified from APHA 1982, method 10500.5). Benthic macroinvertebrates were sorted and identified to the
lowest practical taxonomic level, usually species. Eight measures were calculated from benthic
macroinvertebrate data to determine the effects of the discharge on receiving waters. These measures
included: (1) taxa richness, (2) community composition, (3) functional feeding groups, (4) percent dominant
taxon, (5) Shannon-Weaver Diversity Index, (6) the Florida Index, (7) the number of Ephemeroptera, Plecoptera
and Trichoptera (EPT) taxa, and (8) the Stream Condition Index (SCI). For a discussion of each biological
measure and its potential relationship to Florida Administrative Code, see Appendix 5.

Statistical comparisons of the proportions of taxa, major groups or feeding groups were made using 95%
confidence intervals on proportions. A 95% confidence interval is the range of values above and below a given
proportion that has & 95% chance of containing the true proportion (Sokal and Rohlf 1985). If the 95%
confidence intervals for two proportions do not overlap, then the proportion of X in sample 1 is significantly
different from the proportion of X in sample 2 at p<0.05. A “p<0.05" level of significance means that there is less
than a 5% chance that the true proportions in the two samples are the same. All comparisons that are labeled
as significant in the text have a probability <0.05 that the proportions are the same.
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2/3/03 10:05
2/3/03 10:05
2/3/03 10:05
2/3/03 10:05
2/3/03 10:05
2/3/03 10:05
2/3/03 10:05
21303 10:05
2/303 10:05
21303 10:05
2/3103 10:05
21303 10:05
2/3/03 10:05
213103 10:05
21303 10:05
2/3/03 10:05
20303 7.00
2/3/03 T:00
23103 7:00
213/03 7:00
21303 T:00
2/3/03 T:00
21303 T:00
2/3/03 7:00
2/3/03 7:00
2/3/03 T:00
21303 T:00
2303 T.00
2/3M03 T:00
2303 700
2/3M03 7:00
2/303 7:00
2303 700
/3103 7:00
21303 700
24303 7:00
213103 700
213103 700
23103 7100
213103 T:00
21303 7:00
213/03 700
23103 7:00
213703 T:00
2303 700
21303 7:00
213/03 700
213/03 700
213703 T:00
2/3/03 7:00
2/3/03 T:00
2/3/03 7:00
2/3/03 T:00
2303 700
2/3/03 T:00
2/3/03 T-00
21303 700
2/3/03 700
2303 7.00
2f3/03 700
27303 7.00
213103 700
2/3/03 700
2r0a 7:00
21303 7.00
20303 7.00
273003 7:00
273003 700
273,03 7:00

Appendix 4

Chemial analyses of effluent and receiving water

igld 1D Analysis Group Componant Result Units Remark MOL POL
CONTROL SITE Bic-AGP/LimMNut Algal Growth Potantial 223  mg DryWtiL J 01 03
CONTROL SITE Bio-Chl-a Chlorophyli-A, Monochromatic, Periphyton 0.3 mgmz2 u 03 08
CONTROL SITE Bio-Chl-a Chlorophyll-A, Monochromatic, Water 0.85 wugfl L 085 286
CONTROL SITE Bio-Chl-a Phaeophytin-A, Monochromatic, Periphyton 0.3  mgm2 u 03 09
CONTROL SITE Bio-Chl-a Phaeophytin-A, Monochromatic, Water 085 ugl U 085 286
CONTROL SITE Bio-Invertabrates Macroinvert-FW-Cual-Dipnetx20-# Taxa 16 # Taxa
CONTROL SITE Bio-PeriPhylo  Periphyton-Cuantitative-# Diafom Taxa 23 #Taxa
CONTROL SITE Bio-PerilPhyto  Periphylon-Quantitative-# Wet Taxa 17 #Tana
CONTROL SITE Mutrients-Liquid  Ammaonia-N 0.018 mg NL I 0.01 002
CONTROL SITE Mutrients-Liquid NO2MO3-N 0.015 mg N/L 0.004 0.01
CONTROL SITE Mutrients-Liquid N_KJEL_TOT 05 mgNL 008 02
CONTROL SITE Mutrients-Liquid O-Phosphate-P 0.027 mg PL 0.004 0.01
CONTROL SITE Mutrienis-Liquid Total-P 0.082 mg PIL 0.015 0.04
CONTROL SITE REP.1 Bio-Inveriabrates Macrolnvert-FW-Cuan-ArtSubstr-# Taxa 4 # Taxa
CONTROL SITE REP.2 Bio-Invertebrates Macroinvert-FW-Quan-ArtSubstr-# Taxa 13 # Taxa
COMTROL SITE REP.3 Blo-Invertebrates Macroinvert-FW-Quan-ArtSubstr-# Taxa T # Taxa
EQLIP BLANK BMA-Waler 1.2 4.5-Tetrachlorobenzene 085 uwgl u 085 38
EQUIP BLANK BMA-Water 1,2 4-Trichlorobenzens 085 ugl u 095 38
EQUIP BLAMK BMA-Waler 1,2-Dichlorobanzens 085 ugll u 085 3B
EQUIP BLAMNK BMNA-Waler 1,3, 5-Trinitrobenzens 38  ugl u 38 15
EQUIP BLAMK BMA-Water 1,3-Dichlorabanzens 085 ugll u 085 38
EQUIP BLANK BNA-Waler 1,3-Dinitrobenzene 1.8 ugl U 18 76
EGUIP BLANK BMNA-Watar 1,4-Dichlorobanzens 085 wugl u 085 38
EQUIP BLANK BMNA-Water 1 4-Naphthoquinone 19 uglL LJ 19 TG
ECUIP BLAME BNA-Water 1-Maphthylamine 85 ugl U 85 38
EQUIP BLAMK BNA-Water 2,34 B-Telrachlorophenal 1.9  ugl L 18 T8
ECHUIP BLANK BMA-Water 2,4.5-Trichlorophenol 085 ugl L 095 38
ECQUIP BLANK BNA-Water 2 4 B-Trichlorophanol 095 wgl U 085 38
ECGUIP BLANK BMNA-Water 2 4-Dichlorophenal 095 ugl U 085 38
EQUIP BLANK BNA-Water 2 4-Dimethylphenol 48 ugiL u 48 180
ECQUIP BLANK BNA-Water 2 4-Dinitrophenal 14 ug'l U 14 57
EQUIP BLANK BNA-Water 2 4-Dinitrotoluene 085 ugl u 095 3.5
EQUIP BLANK BNA-Water 2 B-Dichlorophenal 085 ugl u 085 38
EQUIP BLANK BNA-Water 2 B-Dinitrotoluene 085 upl u 085 38
EQUIP BLANK BMA-Water 2-Acetylaminofluorens 085 ugl u 095 38
EQUIP BLANK BHNA-Water 2-Chloronaphthalens 085 ugl u 085 38
EQUIP BLANK BHA-Watar 2-Chiorophancl 095 ugl u 025 38
EQUIP BLANK BNA-Water 2-Methyl-4,6-dinitrophenal 29  ugl u 28 1N
EQUIP BLANK BHA-Water 2-Methyinaphthalene 0895 ugl u 085 38
EQUIF BLANK BMA-Water 2-Naphthytamine 85 ugl u 95 3B
EQUIP BLANK BHA-Water 2-Nitroanifine 085 ugl u 085 38
EQUIP BLANK BMA-Water 2-Nitrophanal 095 ugl u 095 38
EQUIP BLANK BMA-Water 2-Picline 0.85 ugl u 085 38
EQUIP BLANK BMA-Waler 3.3 -Dichlorobenziding 38 ug/L u a8 150
EQUIP BLANK BMA-Water 3,3 -Dimethylbenzidine 18 ugiL u 19 78
EQUIP BLANK BMA-Waler 3-Methylchotanthrene 085 ugl u 095 38
EQUIP BLAMNK BMA-Water 3-Mitroaniling 095 ugl U 095 38
EQUIP BLANK BMA-Water 4,4'-000 14 ugl U 14 &7
EQUIP BLANK BMA-Walar 4 4-DDE 1.4  ugll u 14 &7
EQUIP BLANK BMA-Waler 4 4'-DDT 14  ugl L 14 &7
EQUIP BLANK BMA-Waler d-Aminobiphenyl 38  ugl u s 15
EQUIP BLANK BMA-Water 4-Bromophenyl pheny ather 095 wugl U 095 38
EQUIP BLAMK BMA-Water 4-Chloro-3-methylphenc 085 wgl U 095 38
EQUIP BLANK BMA-Water 4-Chloroaniline 085 wgl u 0e5 38
EQUIP BLANK BMA-Water &-Chlorophenyl phenyl ether 1.9  wgl U 1.8 78
EQUIP BLANK BMA-Water 4-Nitroaniline 085 wugl u 095 38
ECHIP BLANK BHA-Water 4-Nitrophencd 14 ugll U 14 57
ECQUIP BLAMK BHA-Water 5 Nitro-o-toluidine 085 wugl ¥ 0485 38
EQUIP BLAMK BHA-Water 7,12-Dimethylbenziajanthracene 085 wupl L.I 0485 348
EQUIP BLAMK BMA-Water Acenaphthena 085 wpl U 085 348
EQUIP BLANK BMA-Water Acenaphthylens 085 gl U 095 38
ECQUIF BLAMNK BNA-Watar Acetophenone 14  ugl I 085 38
EQUIP BLANK BHA-Water Aldrin 14  ugl U 14 &7
EQUIP BLANK BHA-Water Aniling 085 ugl u 095 38
EQUIP BLANK BMA-Watar Anthracene 085 wugl u 085 348
EQUIP BLANK BNA-Water Azobenzenel,2-Diphenylhydrazine 085 wgl U 085 38
EQUIP BLAMK BMA-Water Benzidine a5 uglL u 495 380
EQUIP BLANK BMA-Water Banzo{ajanthracensa 085 wgl U 0.95 38
EQUIP BLAMK BMA-Water Benzo{a)pyrene 085 ugl u 095 38
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&ld |
EQUIP BLANK.
EQUIP BLANE
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANEK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIF BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANE
EQUIP BLANK
EQUIF BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIF BLANK
EQUIP BLANK
EQUIP BLANK
EQUIF BLANK
EQUIP BLANK
EQUIF BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
ECQUIP BLANEK
ECQUIP BLANK
EQUIP BLANK
ECQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
ECQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
ECQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLANK
EQUIP BLAMK
ECQLIP BLANK

BNA-Watar
BMA-Water
BMA-Water
BRA-Water
BHA-Walar
BHA-Water
BMA-Waler
BNA-Waler
BMA-Water
BMA-Water
BMA-Waler
BNA-Water
EMA-VWalar
BMA-Watar
BMA-Waler
BMA-Waler
BMNA-Waler
BMA-Waler
BMNA-Water
BMNA-Waler
BMA-Water
BMA-Waler
BMA-Water
BMA-Water
BMA-Water
BMA-Water
BMNA-Water
BMA-Water
BNA-Water
BMA-Water
BMA-Water
BHMA-Water
BMA-Water
BMA-Water
BNA-Watar
BHA-Water
BNA-Watar
BNA-Water
BMA-Watar
BMA-Water
BMNA-Watar
BMA-Water
BNA-Watar
BMA-Water
BNA-Water
BMA-Water
BMA-Water
GC-Water

GC-Water

GC-Water

GC-Water

GC-Water

Benzo{b)flucranthene
Benzo{g,h,ijperylens
Benzo{kfiuoranthena
Benzyl alcohol
Bis{2-chloroethoxy)methans
Bis(2-chloroethyljether
Bis(2-chloroisopropyl jether
Bis(2-athylhexyljphthalate
Butyl benzyl phthalate
Chrysena

Di-n-butyl phthalate
Di-n-octyl phthalate:
Dibenzofa,hanthracansa
Dibenzofuran

Dieldrin

Diethyl phthalate

Dimethyl phthalate
Dimethylaminoazobenzene
Dinosab

Diphenylamineg

Endasulfan |

Endosulfan Il

Endosulfan sulfate

Endrin

Endrin aldehyde

Ethyl methanesulfonate
Fluoranthene

Fluorene

Hexachloropropene
Indena{1,2,3-cd jpyrans
Isophorong

|sosafrole

Mathapyrilene

Mathyl methanesulfonate
N-Mitrosodi-n-butylamine
N-Nitrosodi-n-propylaming
N-Nitrosodiethylamine
M-Mitrosodimethylamine
M-Nitrosodiphenyiamine
M-Nitrosomethylethylamine
M=Nitrosomarpholine
M-Mitrosopiperidine
M-Mitrosopyrrolidine
MNaphthalane
Mitrobenzens
Mitroquinaline-1-oxide
Pentachlorobenzens
Pentachioroethane
Pentachloronltrobenzens
Pentachlorophenol
Phanacatin
Phenanthrane

Phznal

Pyrene
Pyridine
Safrole
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
m,p-Cresols
o=Crescl

o-Toluidine
Alachlor
Arnetryn
Atrazine
Azinphos Mathyl
Bromadcil
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2/3/03 700
21303 T:00
2/3/03 7:00
2/13/03 T:00
2/3/03 T:00
2/3/03 T:00
2/3/03 T7:00
2/3/03 T:00
2/3/03 T:00
213003 T-00
2/3/03 T:00
2/3/03 7:00
2/3/03 T:00
2/3/03 T:00
2/3/03 T:00
2303 7:00
2/3/03 7:00
20303 700
213103 T:00
21303 700
273103 T:00
21303 7.00
213103 T:00
213/03 7:00
2/3/03 7:00
2/3/03 7.00
273103 T:00
25303 700
273003 7.00
2/3/03 700
25303 700
213003 7.00
2/3/03 7:00
273003 7.00
23003 700
2/3/03 700
2303 7.00
2/3/03 700
273103 700
23103 700
2/3/03 7.00
2/3/03 7:00
2/3/03 700
2/3/03 9:00
2/3/03 9:00
2/303 2:00
2/3/03 2:00
2/3/03 9:00
213103 9:00
2/3/03 2:00
213703 9:00
2/3/03 2:00
213103 9:00
2/3/03 9:00
21303 2:00
2/3/03 9:00
2/3/03 8:00
2/13/03 9:00
2/3/03 8:00
213703 9:00
2/3/03 9:00
2303 S00
2/3/03 9:00
2/3/03 9:00
23/03 9:00
2/3/03 9:00
21303 5:00
2/3/03 200
2/3/03 9:00
23703 9:00
2/3/03 9:00
213/03 9:00
23/03 9:00
213703 900

E |n]

EQUIP BLANK GC-Walar
ECQUIP BLANK GC-Waler
ECQUIP BLAMNK GC-Water
EQUIP BLANK GC-Water
EQUIP BLANK GC-Waler
EQUIP BLANK GC-Waler
EQUIP BLANK GC-Waler
EQUIP BLANK GC-Water
ECQUIP BLANK GC-Waler
EQUIP BLAMNK GC-Waler
ECQUIP BLANK GC-Water
EQUIP BLANK GC-Water
EQUIP BLANEK GC-Waler
EQUIF BLANK GC-Waler
EQUIP BLANEK GC-Watar
EQUIF BLANK GC-Walter
EQUIP BLANKE GC-Water
EQUIP BLANK GC-Water
EQUIF BLANK GC-VWater
EQUIP BLANK GC-Water
EQLIP BLANK GC-Water
EQUIP BLANK Matals-Watar
EQUIP BLANK Matals-Water
EQUIP BLANK hMetals-Water
EQUIP BLANK Metals-Water
EQUIP BLANK Metals-Watar
EQLUIP BLANK Melals-Water
EQUIP BLANK Melals-VWater
EQUIP BLANK Metals-Water
EQUIF BLANK Metals-Watar
EQUIP BLANK Metals-Water
EQUIP BLANK Metals-Watar
EQUIP BLANK Metals-Water
EQUIP BLANK Metals-Watar
EQUIP BLANK Mutrients-Liquid
EQUIP BLANK Mutrients-Liquid
EQUIP BLANK Mutrients-Liquid
EQUIP BLANK Mutrients-Liquid
EQUIP BLANK Mutrients-Liquid
EQUIP BLANK Mutrients-Liquid
EQUIP BLANK Mutrients-Liquid
EQUIP BLANK Crvarflow
EQUIP BLANK Onverflow

IFF FINAL EFFLUENT BHA-Water
IFF FINAL EFFLUENT BMA-Water
IFF FINAL EFFLUENT BHA-Water
IFF FINAL EFFLUENT BNA-Water
IFF FINAL EFFLUENT BMNA-Water
IFF FINAL EFFLLUENT BMA-Watar
IFF FINAL EFFLUENT BNA-Water
IFF FINAL EFFLUENT BHA-Water
IFF FINAL EFFLUENT BMA-Water
IFF FiMAL EFFLUENT BMA-Water
IFF FINAL EFFLUENT BMNA-Water
IFF FIMAL EFFLLENT BNA-Watar
IFF FINAL EFFLUENT BNA-Watar
IFF FINAL EFFLUENT BMA-Water
IFF FiMAL EFFLUENT BHNA-Water
IFF FINAL EFFLUENT BNA-Waler
IFF FIMAL EFFLUENT BMNA-Water
IFF FINAL EFFLUENT BNA-Water
IFF FIMAL EFFLUENT BNA-Waler
IFF FINAL EFFLUENT BNA-Watar
IFF FINAL EFFLUENT BNA-Water
IFF FIMAL EFFLUENT BMNA-Water
IFF FINAL EFFLUENT BMNA-Waler
IFF FIMAL EFFLUENT BMA-Water
IFF FIMAL EFFLUENT BMA-Waler
IFF FINAL EFFLUENT BNA-Waler
IFF FiMAL EFFLUENT BMNA-Water
IFF FINAL EFFLUENT BNA-Waler
IFF FIMAL EFFLUENT BMNA-Water
IFF FIMAL EFFLLUENT BMA-Waler
IFF FINAL EFFLUENT BMA-Watar

t

Bufylate
Chiorpyrifos Ethyl
Chlorpyrifos Methy
Diazinon

Ethion

Ethoprop
Fenamiphos
Fonofos
Hexazinone
Malathicn
Maatalaxyl
Metolachbar
Metribuzin
Mevinphos

Maled
Morflurazon
Parathion Ethyl
Parathion Methyl

Silver

Zinc

Ammonia-N
NO2NO3-N
MW_KJEL_TOT
O-Phosphate-P
Crganic Carbon

T3S

Total-P

cop

Qil and Grease

1,24 5-Tetrachlorobanzene
1,2 4-Trichlorobenzena
1,2-Dichlorcbenzans
1,3.5-Trinitrobenzenea
1,3-Dichlorobenzene
1,3-Dinitrobenzens
1,4-Dichlorobanzens
1.4-Naphthogquinone
1-Naphthylamine

2,34 6-Tetrachlorophenol
2 4 5-Trichlorophenol
2,4, B-Trichlorophenol
2 4-Dichlorophenal

2 4-Dimathylphenol
2.4-Dinitrophenol

2 4-Dinitrotoluene
2,6-Dichlorophanal

2 B=Dinitrofoluene
2-Acetylaminofluorens
2-Chloronaphthalens
2-Chlorophanol
2-Methyl-4,6-dinitrophenol
2-Mathyinaphthalena
2-Naphthylamine
2-Nitroaniline
2-Mitrophenal
2-Picoline
3.3"-Dichlorobenzidine
3,3 -Dimethylbenzidine
3-Methylcholanthrena
3-Nitroaniline
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Date Sampled Field ID___________ Analysis Group Component _Result Units  Remark MOL_PQL
2303 500  IFF FINAL EFFLUENT BNA-Water 4.4-DDD 14  upl ] 14 &7
03 200 IFF FINAL EFFLUENT BNA-Water 4.4-DDE 14 ugl U 14 &7
303 2:00  IFF FINAL EFFLUENT BNA-Water 4.4-DOT 14  ugl U 14 57
23103 200  IFF FINAL EFFLUENT BNA-Water 4-Amincbiphenyl 38 ugl U 38 15
2/3/03 200  IFF FINAL EFFLUENT BNA-Water 4-Bromophenyl phenyl ether 095 ugl U 095 38
27303 200  IFF FINAL EFFLUENT BNA-Water 4-Chloro-3-methylphenal 095 ugl U 0.95 38
2/3/03 200  IFF FINAL EFFLUENT BNA-Water 4-Chloroaniline 095 ugl u 085 38
2/3/03 200 IFF FINAL EFFLUENT BNA-Water 4-Chiorophenyl phenyl ether 19  ugl U 1.9 78
2303900  IFF FINAL EFFLUENT BMNA-Water 4-Nitroaniling 0.95 ugl U 095 38
2303 200 IFF FINAL EFFLUENT BNA-Water 4-Mitrophenal 14  upl u 14 57
23103 200  IFF FINAL EFFLUENT BMNA-Water 5-Nitro-o-toluidine 095 ugl u 085 38
/03 200  IFF FINAL EFFLUENT BMA-Water 7,12-Dimethylbenz{ajanthracene 0895 ugl u 095 38
2303 8,00  IFF FINAL EFFLUENT BNA-Water Acenaphthens 095 ugl u 0.95 38
2/3/03 @00  IFF FINAL EFFLUENT BMNA-Water Acanaphthylene 0.95 ugl u 0.95 38
2703 300 IFF FINAL EFFLUENT BMNA-Water Acstophenaona 095 ugl u 0.95 38
2303 200  IFF FINAL EFFLUENT BMA-Water Aldrin 14 gl u 14 &7
03 900  IFF FINAL EFFLUENT BMA-Water Aniling 085 ugl u 0.95 38
2303 9:00  IFF FINAL EFFLUENT BNA-Water Anthracene 085 upl u 085 a8
303 @00  IFF FINAL EFFLUENT BMA-Water Azobenzene/1,2-Diphenylhydrazing 095 ugl U 0.95 3.8
2/3/03 200  IFF FINAL EFFLUENT BMNA-Water Benzidine 85  ugl u 95 380
2303 @00 IFF FINAL EFFLUENT BMNA-Water Banzo{ajanthracene 095 ugl u 0.95 3.8
2/3/03 8:00  IFF FINAL EFFLUENT BMNA-Water Benzo{ajpyrana 095 ugl u 0.95 38
2303 %00  IFF FINAL EFFLUENT BMA-Water Benzo{b)fiucranthens 0.95 ugl u 0.85 38
2303 @00 IFF FINAL EFFLUENT BMA-Water Benzo{g,h,jperylens 095 ugl u 0.85 38
27303 %00  IFF FINAL EFFLUENT BMNA-Water Banzo{k)lucranthens 095 ugl u 055 38
2303 200  IFF FINAL EFFLUENT BMA-Water Benzyl alcohal 095 wgl u 095 38
2303 %00  IFF FINAL EFFLUENT BMNA-Water Bis(2-chloroethoxy)methane 095 ugl u 095 38
2303 %00  IFF FINAL EFFLUENT BNA-Water Bis{2-chloroethyl)ather 095 ugl u 0.95 38
2303 ®00  IFF FINAL EFFLUENT BMA-Water Bis(2-chloralsopropyljether 29  ugl u 29 11
2303 %00  IFF FINAL EFFLUENT BMA-Water Bis(2-ethythexyl jphthalate 14  uwgl u 14 &7
303 200 IFF FINAL EFFLUENT BMNA-Water Butyl benzyl phthalate 458 ugl u 48 19
203 %00  IFF FINAL EFFLUENT BMA-Water & 095 ugl u 055 38
203 200 IFF FINAL EFFLUENT BMA-Watar Di-n-buty! phthalate 48 ugl u 48 19
2303 %00  IFF FINAL EFFLUENT BNA-Water Di-n-octyl phthalate 095 ugl u 085 38
243103 9:00  IFF FINAL EFFLUENT BNA-Water Dibenzo(a, hlanthracena 085 ugl u 085 38
2303 800  IFF FINAL EFFLUENT BMNA-Water Diberzofuran 0.95 ugl u 085 38
2303 %00  IFF FINAL EFFLUENT BNA-Water Digldrin 14  ugl u 14 57
230300  IFF FINAL EFFLUENT BMNA-Water Diethyl phthalate 095 ugl u 0.95 3.8
27403 %00  IFF FINAL EFFLUENT BMNA-Water Dimethyl phthalate 48 wgl u 48 190
203 200  IFF FIMAL EFFLUENT BMNA-Water Dimethylzminoazobenzens 095 ugl u 085 3.8
27303 900  IFF FINAL EFFLUENT BNA-Water Dinoseb 38 ugl u 38 15
2/3/03 %00  IFF FINAL EFFLUENT BNA-Water Diphenylamine 29 gL u 29 1
2303 500  IFF FINAL EFFLUENT BMNA-Water Endosulfan | 38 ugl u 38 15
2303 900  IFF FINAL EFFLUENT BMNA-Water Endosulfan 1I a8 ugl u 38 15
2/3/03 900  IFF FINAL EFFLUENT BMNA-Water Endosulfan sulfate 14  uglh u 14 &7
2403 900  IFF FINAL EFFLUENT BNA-Water Endrin 14  ugl uJ 14 57
2303 900 IFF FINAL EFFLUENT BNA-Water Endrin aldehyde 35 ugl u 38 15
2/3/03 9:00  IFF FIMAL EFFLUENT BMA-Water Ethyl methanesulfonate 095 ugl u 085 38
203 %00  IFF FINAL EFFLUENT BMNA-Water Fluoranthane 0.95 ugl u 0.95 38
2303 8:00  IFF FINAL EFFLUENT BNA-Water Fluorens 0.95 ugl u 0.85 3.8
2303 %00  IFF FINAL EFFLUENT BMNA-Water Hegptachlor 14  ugl u 14 57
2/3/03 9:00  IFF FINAL EFFLUENT BNA-Water Heptachlor epoxide 14 gl u 14 AT
27403 900  IFF FINAL EFFLUENT BMA-Water Hexachiorobanzene 095 gl u 005 38
2303 %00  IFF FINAL EFFLUENT BNA-Water Hexachlorobutadiens 29 gl u 25 1
2303 %00  IFF FINAL EFFLUENT BNA-Water Hexachlorocyclopentadiens 29 ugl u 29 1"
2303 ®00  IFF FINAL EFFLUENT BMNA-Water Hexachlorosthane 25 gl u 29 1
273/03 9:00  IFF FINAL EFFLUENT BNA-Water Hexachloropropens 19  ugl u 19 78
2/3/03 %00  IFF FINAL EFFLUENT BMNA-Water Indenc{1,2,3-od)pyrens 0.95 ugl u 0.95 38
2/3/03 00  IFF FIMAL EFFLUENT BMNA-Water I 095 ugl u 0.95 38
2303 200  IFF FINAL EFFLUENT BMA-Water |sosafrole 0.95 ugl u 095 3.8
03 200 IFF FINAL EFFLUENT BMA-Water Methapyrilene 36  uwpl uJ as 15
2/3/03 %00  IFF FINAL EFFLUENT BMNA-Water Methyl methanesulfonate 0.95 ugl uJd 0.95 38
2303 %00  IFF FINAL EFFLUENT BMA-Water N-Nitrosodi-n-butylamine 095 ugl u 0.95 38
2/3/039:00  IFF FINAL EFFLUENT BNA-Water M-Nitrosodi-n-propylamine 19  upl u 18 7.6
2303 200  IFF FINAL EFFLUENT BMNA-Water N-Nitrosodisthylamine 095 ugl U 0.95 38
2/3/03 500  IFF FIMNAL EFFLUENT BMNA-Water N-Nitrosodimethylamine 19  ugl u 19 T8
2303 00  IFF FINAL EFFLUENT BMA-Water M-Nitrosediphenylamine 20  ugl U 28 N
2303 @00 IFF FINAL EFFLUENT BMA-Water N-Nitrosomethylethylamine 19 ugl u 19 78
27303 900  IFF FIMAL EFFLUENT BMNA-Water N-Mitrosomorphaoline 095 ugl u 085 38
2303 %00 IFF FINAL EFFLUENT BNA-Water MN-Nitrosopiperiding 095 ugl u 0.95 3.8
2303900  IFF FINAL EFFLUENT BMNA-Water N-Nitrosopyrroliding 19  ugl u 189 78
2303 %00  IFF FINAL EFFLUENT BNA-Water Maphthalena 095 ugl u 085 38
20303 8:00  IFF FINAL EFFLUENT BNA-Water Nitrabenzene 19 uwgl u 19 78
2303 %00  IFF FINAL EFFLUENT BNA-Water Mitroquinoline-1-caide 19 ugl u 19 76
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Appendix 5
Explanation of Biological Measures

(1) Habitat Assessment:

Eight aspects of the physical structure and extent of disturbance are ranked, with 20 possible points for each
factor (FDEP SOP FT 3100, based on Plafkin ef al., 1989 and Barbour and Stribling, 1994). The Habitat Assessment
score includes types and amounts of benthic substrates, water velocity, amount of sand or silt accumulation, extent of
artificial channelization, bank stability, and riparian zone width and vegetation type. All scores are summed to yield an
overall Habitat Assessment score. Habitat Assessment score ranges from 11-160 and overall habitat quality is assigned to
one of four categories: Optimal (120-160 points), Suboptimal (80-119 points), Marginal (40-79 points), and Poor (11-39
points).

(2) Effluent and Water Samples from Centrol and Test Sites

Algal Growth Potential (AGP): The effluent and water from control and test sites are autoclaved, filtered (0.45pm),
inoculated with the unicellular green alga, Pseudokirchnenella subcapifata (formedy Selenastrum capricomutum, USEPA
2002), and incubated for 14 days. The algal growth potential (AGP) value Is the peak growth of the alga within that 14-day
period, recorded as mg dry weight/L (Miller ef al. 1978). Raschke and Shultz (1987) found that an AGP above 5.0 mg dry
weight/L represents a “problem” threshold for fresh receiving waters, implying nutrient enrichmant. High AGP values may
constitute one line of avidence for violation of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C. andior 62-302.530(48)(b)
FALC.

The concentration of nutrients in 2 water sample may be used to calculate the expected yield of AGP under the
assumption that other required nutrients (e.g. silicon, micronutrients) are present in excess (Miller et al. 1978). The
expected amount of production is calculated as 38 times the total soluble inorganic nitrogen (nitrate and nitrite plus
ammonia) under nitrogen limitation or 430 times the ortho-phosphate {OP) concentration under phosphorus limitation with
an error of £ 20%. When the ratio of nitregen to phosphorus (N:P) is less than 11:1, nitrogen limitation of algal production
is likely. When the N:P ratio is above 11:1, phosphorus limitation is likely. Production of lower biomass than expectad may
be evidence of growth inhibition related to toxic compounds present in the water sample tested and may be a violation of
62-302.530(62) F.A.C..

{3) Algal Phytoplankton and Periphyton Assemblages

Chlorophyll a Content: Chiorophyll a content is measured in both phytoplankton and periphyton samples to estimate
algal biomass (APHA 1992, modified from Standard Methods 10200H). High algal biomass implies nutrient stress
{Stevenson and Bahls 1998) and may be a violation of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C. andlor 62-
302.530(48)(b) F.A.C.. An annual average chlorophyll a content of 20 mg/L or greater in water samples is one ground for
listing a stream or river as an impaired water under the Impaired Waters Rule (chapter 82-303 F.AC.).

Cell Density: Cell density is estimated as numberiml for phytoplankton samples and numberfecm® for periphyton
samples (APHA 1992, modified from Standard Methods 10200F and 10900G).

Taxa richness: Taxa richness is the number of distinct algal taxa present in a sample. Stress tends to reduce the
number of different types of algae present in a sample, but moderate nufriant enrichment of nutrient poor waters may
sometimes be correlated with increasad algal taxa richness (Stevenson and Bahls 1958).

Community Composition: Shifis in relative proportions of major groups of algae downstream of a point source,
compared to upstream, control conditions, may indicate negative effects of a discharge (Stevenson and Bahls 1998) and
may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C., 62-302.530(48)(b) F.A.C. and/or 62-
302.530(62) F.A.C..

Shannon-Weaver Diversity Index: This index is spacified in the Florida Administrative Code 62-302 as a measure of
biological integrity. Low diversity scores are undesirable. Where diversity is low, only a few taxa are abundant as
compared to an area where many taxa are present with more equitable abundance among taxa (Magurran 1888). Low
diversity scores related to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C.,

62-302.530(48)(b) F.A.C. and/or 62-302.530(62) F.A.C..



(4) Banthic Macroinvertabrate Assemblages

Taxa richness: Taxa richnass is the number of distinct macroinvertebrate taxa present in a sample. Stress, habitat
destruction and pollution tend to reduce the number of different types of organisms prasent (Karr and Chu 1998).
Decreases in taxa richness related to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-
302.530(48)(a) F.A.C., 62-302.530(48)(b) F.A.C. andlor 62-302.530(62) F.A.C..

Percent Contribution of Dominant Taxon: Percent contribution of the dominant taxon Is calculated by dividing the
number of individuals in the most abundant taxa by the total number of individuals counted. Percent contribution of the
dominant taxon tends to increase with increasing perturbation (Plafkin ef ai., 1989). Increases in the percent contribution of
the dominant taxon related to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a)
F.A.C. andlor 62-302.530(48)(b) F.A.C..

Shannen-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a measurs of
biological integrity. Low diversity scores are undesirable. Where diversity is low, only a few taxa are abundant as
compared to an area where many taxa are present in equitable abundance among taxa (Magurran 1988). A difference of
25% in Shannon-Weaver diversity between results from Hester-Dendy multiplate samplers incubated for 28 days at test
and control sites constitutes a violation of 62-302.530(11) F.A.C..

The Florida Index: Some organisms become rare or absent as the intensity or duration of disturbance increases.
The Florida Index assigns points to stream-dwelling macroinvertebrates based on their ranked sensitivity to pollution (Beck
1954). A site with a high Florida Index score is considered haalthy (Ross 1990). Decreases in Florida Index points related
to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.A.C., 62-302.530(48)(h)
F.A.C. and/or 62-302.530(62) F.A.C..

Ephemeroptera/Plecoptera/Trichoptera (EPT) Taxa: This value is the number of EPT taxa present, More EPT taxa
are usually present in unpolluted waters (Plafkin el al., 1988, Wallace et &/, 1996). Decreases in the number of EPT taxa
related to a facility’s effluent may constitute violations of 62-302.530(47) F.A.C., 82-302.530(48)(a) F.A.C., B2-
302.530(48)(b) F.A.C. andfor 62-302.530(62) F.A.C..

Community Composition: Shifts in proportions of major groups of organisms downstream of a point source,
compared to upstream, contrel conditions, may indicate negative effects of a discharge (Karr and Chu 1998). Shifts in
community composition related to a facility's effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48){a)
F.A.C., 62-302.530(48)(b) F.A.C. andlor 62-302.530(62) F.A.C..

Funetional Feeding Groups: Environmental degradation may differentially affect groups of invertebrates based on
how the group feeds (e.g. predators, deposit feeders, atc.). In Florida, pollution may be responsible for reducing the
numbers of filter feeders (FDEP 1984) and shredders (EA Engineering 1984). Changes in the proportions of functional
feeding groups related to a facility's effluent may constitute viclations of 62-302.530(47) F.A.C., 62-302.530(48)(a) F.AC,,
62-302.530(48)(b) F.A.C. andior 62-302.530(62) F.A.C..

The Stream Condition Index (SCI): The SCl is a composite macroinvertebrate metric (Barbour et al. 1986a, b)
developed for Florida. Using data from qualitative dipnet samples, the SC| assigns points to seven parameters, depending
on how closely each parameter approaches an expectad reference condition (Barbour et al. 1996a, b and FDEP SOP FS
7420, LT 7200). Points are summed to yield a final SCI score (range 7-33, depending on region and index periad).
Included in the calculation of SCI are taxa richness, number of EPT taxa, number of Chironomid taxa, percent contribution
of tha dominant taxon, the Florida Index, percent contribution of Diptera, and the percent contribution of suspension and
filter feeders. Scores are broken into four ordinal groups: Excellent, Good, Poor and Very Poor. A decrease in ordinal SCI
score from the Control to the Test site may be evidence of degradation related to a facility's effluent. An 5Cl score of
“Poor” or "Vary Poor” related to a facility's effluent may constitute violations of 62-302.530(47) F.A.C., 62-302.530(48)(a)
F.A.C., 62-302,530(48)(b) F.A.C. andfor 62-302.530{82) F.A.C..
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Appendix 6
Typical Values for Selected Parameters in Florida Waters

Percentile Distribution (1617 stations)

CONTROL SITE
| Parameter [5% [10% [20% [30% |40% [50% |60% |70% |80% [90% |95% |Measured |
Peripiyin . |031]| 043|077 | 1.04 | 2.16 | 294 | 6.45 | 1051 | 17.00 [ 39.51 [ 60.85| 0.3U
Chlorophyll 2 (mg/m )
Hester-Dendy Diversity | 0.84 | 2.12 | 248 | 2.74 | 2.88 | 3.09 | 3.25 | 3.40 | 3.52 | 3.76 | 3.90 3.03
Hester-Dendy Taxa 6 | 65| 9 |115]| 13| 15 | 27 [215]| 26 | 29 | =2 17
Richness
Dipnet Taxa Richness 9 12 [ 17 | 20 22 | 245 | 26 28 31 37 53 14
Total Kjeldahl Nitrogen | 0.30 | 0.39 [0.56 [ 0.73 | 0.87 | 1.00 | 1.11 | 1.26 | 149 | 1.93 | 2.80 0.5
Ammonia 0.02 | 0.02 | 0.04 | 0.05 | 0.06 | 0.08 | 0.11 | 0.14 | 0.20 | 0.34 | 0.60 | 0.018
Nitrate plus nitrite 001 | 001 |0.03] 005 [ 0.07 [ 010 [ 0.14 | 020 | 032 | 0.64 | 1.05 | 0.015
Total Phosphorus 0.02 | 0.03 | 0.05 | 0.06 |0.10 | 0.13 [ 0.18 [ 0.25 | 039 | 0.74 | 1.51 | 0.082
Orthophosphate 001 | 0.01 |0.03| 004 | 0.05 | 0.08 [ 0.11 | 0.17 | 0.27 | 0.59 | 1.37 | 0.027
Turbidity (NTU) 0.60 | 0.90 | 1.20 | 1.45 | 2.10 | 2.80 | 3.60 | 4.50 | 6.65 | 10.45 | 16.30 | N.D.
TEST SITE
| Parameter |5% ]10% |20% [30% |40% [50% |60% |70% |80% |90% [95% |Measured |
Periphyton

: : : : 5 A 45 | 10.51 | 17.0 | 39.51 | 60.85 29
Chiorophl & (mg/r) 031 | 043 | 077 | 1.04 | 2.16 | 2.94 | 6.45 5
Hester-Dendy Diversity | 0.84 | 2.12 | 2.48 [ 2.74 | 2.88 | 3.09 | 3.25 | 3.40 | 352 | 3.76 | 3.90 2.76
Hestar-Decxly T 6 | 65| 9 |1as| 13 | as | 17 |215| 26 | 290 | 15
Richness
Dipnet Taxa Richness 9 12 | 17 | 20 22 | 245] 26 28 3 37 53 14
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 | 0.87 | 1.00 | 1.11 | 1.26 | 149 | 1.93 | 2.80 0.15
Ammonia 0.02 | 0.02 | 0.04 | 0.05 | 0.06 | 0.08 ] 0.11 | 0.14 | 0.20 | 0.3¢ [ 0.60 | 0.066
Nitrate plus nitrite 0.01 | 0.01 |0.03 | 0.05 | 0.07 | 0.10 | 0.14 | 0.20 | 032 | 0.64 | 1.05 [ 0.029
Total Phosphorus 0.02 | 0.03 | 0.05 | 0.06 | 0.10 | 0.13 | 0.18 | 0.25 | 039 | 0.74 | 1.51 | 0.078
Orthophosphate 001 | 0.01 | 0.03 | 0.04 | 0.05 |0.08 | 0.11 | 0.17 | 0.27 | 059 | 1.37 | 0.067
Turbidity (NTU) 060 | 090 | 1.20 | 1.45 | 2.10 | 2.80 | 3.60 | 4.50 | 6.65 [ 10.45[16.30 | N.D.

Taxa richness and diversity values are for benthic macroinvertebrates. Hester-Dendy sample= benthic macroinvertebrates
collected from a standardized multi-plate sampler. Dipnet taxa richness = number of taxa collected in standardized dipnet
sweep samples. Diversity = Shannon-Weaver H'. NTU = Nephelometric turbidity units. Adapted from Joe Hand, FDER,
personal communication, 1981 (data collected 1980-1989). ND = No data.






Appendix 7
Additional physical, chemical, toxicological and microbiclogical results

DEPARTMENT | mmmm
TEZ5 BAYMEADOWS m.ﬂ.\mm Comp.QAP # BRI236
JACKSONVILLE, FL 12256-7577

SAMPLEID: 030116 STATION;

SAMPLE SOURCE  [FF
STATION LOCATION:  Final Efffuest
FROGRAM MOD: W COMPLIANCE: [ EnFORCEMENT: [
03 30.05
71
(55
Calor (PrCo):
EPA 110.2
EEA 120.1
CBOD: CoD;
%BM_ EPA 4104
o], 8.5: 1 Fix. 5.5 1K
A 160.4
TDS
EPA 160.1
Settlcable Matter: Diiss. Oxygen:
EPA 160.5 EPA 3602

Custody
Samgle Released to:  Bipin Adhyam
Preservation: Tce
Reported by: Bipin Adhyarn

K = Acrual valoe is known to be leas than the value given
A= "Value is the mean of two or more determinations.

O = Sampled, but analysis lost or not performed.

Q= Sample held beyond the sceepted holding time.

Daie: OZAR003
Time: 14:00

Due:: 02102003

T = Value reported is less than the laborstary method detection limit,
U = [naticates that the compound was analyzed for but not detected.
¥ = The laboratory analysis was from an uwnpreserved ar improperly preserved sample.

REJ = Data is rejected and should nai be used.

L = OHY - scale high. Actusl vahue is known to be grester than valus given

1 = Estimated value; value not accurate.

23




NORTHEAST DISTRICT

7825 ut!mm WAY, SUIT B-200 Comp QAP ¥ B80236

FL 312256-7577
SAMPLEID: 030115  STATION: DATE: 020303 TIME: 07:00
SAMPLE SOURCE  IFF SAMPLER:  O'ConsorWright/Lucas
STATION LOCATION: Equipment Blank
PROGRAMMOD.:  IW COMPLIANCE: [ EWFORCEMENT: [J
FIELD
Tot. Depth: W, o]
- AL20.1): |1 EPA 170.1
Vi : ;
A 150.1) 548 EFA 330.5
WEATHER CONDITIONS:
LABORATORY MEASUREMENTS
Turkidiy (NTU) 1 Color (PiCo):
| EPA 180.1 o
pH [standard unitl:
EPA 150.1 EPA 120.1
M“ﬂmnﬂl
U C.BOD: COD:
Eﬁ.lﬂﬁl 5M 5210-B EPA 4104
Tot. 5.5 Tu Val. 5.5 1U Fix. 55 10
| EPA 160. 160.4
TatSolids : TDS
EPA 160.3 EPA 160.1
T, Alkalinity: Settlesble Maner: Diss, Oxygen:
EPA 310.1 EPA 160.5 EPA 360.2
COMMENTS:
Sample Custody
Sample Released io:  Bipin Adhyary Date: 02032003
Preservation: lee Time: jEHI)
Reported by: Bipin Adhyaru Date:: 021002003

K = Actual value is known o be less than the value given.

A = Villue is the mean of two or more delerminations.

O= mmﬂbﬁhﬂummﬁmﬂ

Q = Sample beld beyond the accepted halding tims
T-mmhhuuwmmm

U = Indicates that the compound was snalyzed for but not detected.

¥ = The laboratory analysis was from an unpreserved or improperly prescrved sample,
REJY = Data is rejected and should oot be used.

L = DT - scale high Actual value is known to be greater than value given

1= Estimated value; value not sccurate.
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 STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

NORTHEAST DISTRICT
7625 BAYMEADOWS WAY, SUIT B-200 Comp QAP # 880236
JACKSONVILLE, FL 32256-7577
SAMPLEID: 030117 STATION: DATE: 020303 TIME: 1005
SAMPLE SOURCE  [FF SAMPLER: O'Connoo/Wright/Lucas
[ 1232 i
i s
TRE:
EFA 3305

B.OD: 2K CROD: COD:
EPA 405.1 M 5210-B EPA410.4
Totk. 3.8 : i Yol.5.5: 1 5.5 1
EPA 160.2 EPA 1604 i
Tot.Solids : TDE |
EPA 160.3 EPA 160.1
T. Allealinity: Settleshle Matter: Diss. Onygen:
[EPA3I01 EPA 160.5 EPA 3602
COMMENTS:
Sample Custody
Sample Released to:  Bipin Adhyaru Drae: Q032003
Preservation: Iee Time: 14:00:
Reported by: Bipin Adhyan Date:: 02/ 12003

K = Actsal value is known (o be tess than the value given,

A =Value is the mean of two or more determinations. .
O = Sampled, but analysis lost or not performed, |
Q= Sample held beyond the accepted holding time.

T = Value reporied is Jess than the laboratory meihod detection limit,

U = Indicates: that the compound was analyzed for but not detecied,

¥ = The laborsiory analysis was from an unpreserved or improperly preserved sample.

REJ = Data is rejected and should not be used.

L = Off - scale high. Actual value is known to be greater than value given

1 = Estimated value; volue not acourate.
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 STATEOF FLORIDA
DEPARTMENT OF EN! MENTAL PROTECTION

7825 BAYMEADQWS WAY, SUIT B-200 Comp.QAP # 880235

SAMPLEID : 030118 STATION: DATE: 020303 TIME: 1145
SAMPLE SOURCE  IFF SAMPLER:  O'ComonWright/Lucas
STATION LOCATION: [FF Test Sile

PROGRAM MOD.: W COMPLIANCE: [ ENFORCEMENT: []

~FIELD MEASUREMENTS

[Tot. Depih 08 W

3148

170.1

(EPA 120.1): | 812
Stream TRC:

[pH:(EPA lng' ¥

[EPA 3305

WEATHER CONDITIONS:
LABORATORY MEASUREMENTS

Turbidity (NTU) : Color (PiCo):
| EPA 160.1
pH (atandard umt);
EFA 150.1

The values are in mg/T.
B.OD:
EPA 405.1
Tot. 5.8
EPA 1602

EPA 1603

"~ Alalinity:
| EPA 310.1 EPA 1603 EPA 360.2
COMMENTS:

Sample Custody
Sample Released to:  Bipin Adhyaru Dae:  02403/2003

Preservation: lce Time: 14:00
HReported by: Bipin Adhyaru Diute:: 02/10v2003

K = Actual value is known to be less than the value given.
A = Value is the mean of two or more déeterminstions.
O = Sampled, but analysis lost or not performed.
Q = Sarmiple leld beyond the sccepted holding time.
T = Value reported is less than the laboratory method detection limit.
- was an or preserved sample.
REJ = Data i rejected and shoald not be used,
L = O - scale high. Actual vahse is known to be greater ithan value given
1 = Estimated value; walue not accurate.
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Appendix 8
Habitat Assessment Field Sheets.

DEP-SOP-001/01; Form FO 9000-3 (June 20 2001)

Eiiias i =i : J{Eﬁ’! 1028 Sis Mile Cn

3 Y
I3 st Yo Coutest Site

IAN TONE/STREAM FEATUREE
C-LSE W YUATER: n

mmmun 57 +[EF] * [05]

{m ateres presenl waisr level] (oresend feoh m e [ shove bed)

Wﬁf- , O'Gow g ﬁ&-— 'ﬂjsﬁn
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STREAM/RIVER HABITAT ASSESSMENT FIELD SHEET

RECEIVING OOV SFWATEL

[EUEMITTING AGERCY CODE: e [ ETCRET ETATION FUMBER: |ﬁﬁm
T A : . s-— ;
SUBMITTING AGENCY 3-1’}0'3 ﬁ#ﬁ M Ce.
FEM ARLIS:
B !Mﬁgrmdﬁ.uaml%ﬂd%; ]
Hahitat Parameter al FPoor
Primary Habitat ﬂ-wwm i'lljn preseat. Aﬁnﬂh l.-u ml:tdﬁh
i presend present than
Components Some sutatreles may be | desinible habitar, obvious, substrates
P.:h In( new fall (fresh Jeaves or MMMM unstyblé o smothered,
Substrate e
i s
i 2019181716 | sz | 09576 54321
Greales than 30% 16% to 30% produetive | 6% b0 15% productve Texs than 5% productve
Substrite prodictive habitat prasent | habikal, by serial extent. Eabitar halbitat,
Availsbiliy 7 | %= :
20 19 18 17 16 15 14 13 12 11 109874 432 1
‘Mux cheerved af opical Max observed at typical | Max: obesrved of typical | | Max. observed ot
Water Velocity (o | tansect >0.25 misec, But | transect .10 0.25 miser | ramseet: 0.05 10 0.1 misec | transect <205 miser. Or
| <] mime : spale coourring: > | misec
20 19 18 17 18 15 1413 12 11 09878 543121
Habitat Loss than 30% of habind o &uﬁ-ﬁ ol B0l |
Smuothering ﬁ affected by sand or silt affieted by sand or st af the vith sand or | habitats with med or s,
sesurnilabion scoumulation #ilt, pools shallow, 15 severe probiem, pesls
"""""""" frequent ssdiment abserit
( el
Primary Score %] 20 19 18 17 18 Is 1413 12 11 02876 F4 %21
Secondary Habitat o artificial chacnelization | Mazy have been samewtat | Artlicialy charmelized, |
or dredping Stream with | channelized in the mecovered, but > 3 of | bow-cut banks, steight,
Components nermal, soous patiem. | (20yrs), butmosly | soes affeeied instream babisat highly
g i recgvered, fnirly good altered
Artificial Fimaons patiem
Channelization 2019 18 17 16 15 1413 12 |1 109876 54321
Bank Stability Suble. Mo evidance of | Moderately sable. Unstable. Masy (60%
erosion or bk fadlare. Infrequant ef small armss | Moderate areas of erosion, BO%) mw, eroded arcar
Right Bank §~ Larte posential for futurs of erosion, masily healed igh erosion potential Oibviotas bani: shoughisg,
LatBok 7 | Pevkes aver. foods.
— 0 g 876 = 5 4 311
Riparian Buffer of petive with vegotation d’miuqnﬂu Lesy than & m of native
hn:;pi;& (least buffered side) greater | (leam buffered sidz) [2m . | 6 1o 12 m. human setivifies hﬁrm;t
then 18 m telEm sill chose to system intengive buman activities
Fight Bank
LeftBank J— 0 9 176 5 4 o o
Riparisn Zone hmﬂﬂm:ﬁ : d 73% 1o 30% of Aparian Lesz than 15% of
egetatio furfaces consist of native | zome is vegetsted, sdior ozeme 15 vegeiated, andicy | streambank purfaces s
. VIR undersiory won t-d];lm ﬂ_w for the ﬂ?ﬂ-ﬁmﬂ Mwm’-
o ndne
Fight Banke _# woody wusdight & habitat Patchssof | momociltire or cxolics)
Left Bank Normal, sxpected eanditions is not bare soi or closely’ present
commumily for given represented. Seme wupped vegetalion,  ~ | removed to subble height
srm=ss - -msesaeeen | sunlight & habital disption {n commenity | disuption obvious. of 2 inchies or bess.
Seontuy 29 10 o
| Seore | 10 9 W T 5 4 I 5 IGr
TDT&L SCORE
ANALYES DATE, ?
1 ;1_:23!#3 l OfConnen iW"O&‘—
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'Nutem{mmnpjmm
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EDEP-SOP-001/0]: Form FD $000-3 Chune 1, 2001)
PEYSICAL/CEEMICAL CHARACTERIZATION FIELD SEEET

List & map deminant
Vepetation on bazsk

- FECHRL, BEvErt me revery Fecovered 5= " .
Artifically Impewmdsd [ yeg .:!ﬂm /
I*EIthm ] " l_—w_fﬂ'f-

= abree present water level) (prossss depth s m) Iflhbllllld.'l
Canapy Cover % :

32




Components
13
Divers
y 20 1% 18 17 16 15 14 13 12.11 109876

Greaier than 3% 6% 10 30V prodiztive | 6% 1o | 5% preductive Less than % prodocive
p:::ﬂuhﬁih.tm ‘Thabitst, by serial exient. bsbitar habitat,
ol ;

Substrate
Availsbility 1B

20 19 18 17 16 15 14 13 12 11 1083746 F4321
Max observed of fypical | M cheerved af fypical | M obesrved i typieal | Mie observed al fypscal
Water Velocity |3 | tanses > 025 misee Biat | trensect: 0.0 10 025 mises | transect: 0.05 10 0] mises | tramsser 0,05 mipes. Or
== "< | misec spate cocuming: > | mises
20 19 18 17 16 15 14 13 12 1) 08876 543211
Habitat Less than 20% of labine | Ematering of >50% of
Smothering iz affected by sand or silt affectad by sand oc silt of the habitats with sand or | habitats with sand or s,
sccumulation scoumulation silt, poals shallow, s gevene probhem, pocie
........... et : : . -
movemesnt
Primary Score 57 | 20 19 18 1716 15 14 13 12 11 109876 54321
or thedging. Stresm charmatized reoverse, bee-cut banibs,
Componunta nanmal, sinuous patiern Mnmu..%' ares affecied instrean babitat b
Artificial recovered, fairly good altered
Channelization _2_ | 3919 13 17 15 15 14 13 12 11 105876 54321

| DBank Stability | SWble Naevideocaof | Moderately sabie Moderalely unsible. mmﬁ;
arosion or bank faflure. Infrequent or small wreas | Moderale gres of arosion, m wreas
Right Bank _& | Limse potential for futwre | of erosion, mostly hesled | high erosion potential bank sloughing.

prebiems ower. during floods.

Left Bank (o 10 9 876 s 4 3121
Riparian Buffer | Width of native Wiidih of pative vegetalon ol native vegeiabon | Less than 6 m of nabve
Zone Width {leasmt buflered grester | {least buffered side) 12m | 6 10 12 m buman sctivides | buffer zons dus o

than 18 = nl8m till close fo system intensive humsan activities
Right Bark i
mm_,t S 876 5 4 g
Owver RN 50% to B0% of niparan of rsparken, Le=s than 25% of
vmazr sarfaces consist of naive mzwm mni“lpd..—ﬁr streambank surfaces are
plents, i frees, one cings of plants one or Two expectsd vegetated and/or poor plant
4. | undesiory of nio- | nommally expectsd far the | classes of plants s not commandry (e.g. grass
Right Bank woody machrophytes. | sunlight & hahieat reprossued, Paschesof | moncculnire or exokics)
. LefiBmk T Nommal aipecid pla | cndiicns s ok bae il or clasely- present. Vegetatics
communjry represenied. Soene cropped vepetsion, removed & stubisle hesght
S ::uamﬁ“ disruption in commmunity | disruption cbyvious. af 2 inches or less.
Secondary i thome, cvidend.
Score leo 10 3 £76 A RIS T
- TOTAL SCORE 41 L
ALTEIE DATE: [ AMALTES.
215l0m (1 Cen o fﬂrl& Gd—
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“Test

Site Map / Habitat Sketch

of grid represents 100m of stream (nat linear meters),
{Ha scale Is double vertical scale, draw proportionataly).

Ifﬁ: PUD No Akek Abosvs Peid
(00 Yoy HFlow W Defdl 4 Elld szl

Field ID:

[Substrates: Code key, draw

) te hakbitat abundance.
% ESnugn

| Rew] Rootsiundercut banks

: @ Leaf Packs (or mats)

-

NSZ-| Macrophytes

75%

Bank

Mt
-

f...__l
_DE_-—___“

Velocity:

L

Note where velocity measures

Habitat Smothering: ]

Note areas (on map) where
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Appendix 9a

Taxa list and density (number/cm?2) for periphyton collected from glass microscope slides incubated
for 28 days upstream and downstream of the IFF Chemical Holdings discharge, 2/3/03.
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Control Site Test Site
Bacillariophyta
Achnanthes exigua - 20,378
Achnanthes lanceolaia 1,021 -
Amphora sp. 9,187 -
Cocconeis sp. 1.021 -
Cocconels placeniuia 1,021 2,911
Cyciotella sp. 2,042 -
Cymbellaceas 1,021 -
Diploneis sp. - 2,811
Eunolia sp. 27,560 163,022
Fragilaria deficatissima 3.062 -
Fragilariaceas 82,681 8,733
Gomphonema sp. 15311 26,200
Gomphonema acuminatum 2,042 -
Gomphonema affine 1,021 2851
Gomphonema gracile 2,042 14,556
Gomphonama panulum 7,145 8,733
Gomphonema truncatum 12,243 -
Melosira sp. 13,270 -
MNavicula sp. 3,062 Br.333
Mavicula cryplocephala - 2,811
Nawvicula rostellata - 186,310
Maviculaceae 2,042 -
Nitzschia sp. 5,104 40,755
Nitzschia amphibia - 17 467
Mitzschia frustuium - 17 4567
Nitzschia palea - 2911
Finnularna sp. 12,248 5,822
Rhopalodia gibba 1,021 -
Synedra uina 13270 -
Tryblionella sp. 1,021 2.9
Chlorophycota
Chlamydomonas sp. 1,021 -
Chiorella sp. 12,249 -
Chiorococcum sp. 2,042 -
Cosmarium sp. 2,042 5,822
Oadogonium sp. 34705 -
Oacystis sp. 1,021 5822
Pediastrum duplax 1.021 -
Staurastrum tnundwatum fordense 1.021 -
Stigeocionium sp. 4,083 -
Wothrix sp. 4,083 -
Chrysophyta
Dinobryon serfularia 2,042 -
Cyanophycota
Anabaena sp. 1,021 128,088
Aphanocapsa sp. 1,024 .
Chroococcus minutus - 5,822
Cyanabium panyum = 14,556
Cyanobium plancticum - 2,811
Gloeocapsa sp. 3,062 .
Lynghya sp. 9,187 32,022
Lyngbya martensiana - 281
Microcystis sp. = 5822
Qscillatoria sp. 9,187 32,022
Oscilatoria subbrevis - 11,644
Oscillatoria tenuis - 23,289
Schizothrix calcicals 1,021 -



Appendix 9b

Taxa list and number of individuals counted for periphyton collected from glass microscope slides
incubated for 28 days upstream and downstream of the IFF Chemical Holdings discharge, 2/3/03.

Control Site Test Site

Bacillariophyta

Achnanthes exigua

Achnanthas lanceclata

Amphora sp.

Cocconels sp.

Cocconeis placentula

Cyclotella sp.

Cymbellaceas

Diplonais sp.

Eunotia sp.

Fragiaria delicatissima

Fragilariaceas

GFomphonema sp.

Gomphonema acuminatum

Gomphonema affime

Gomphonema gracile

Gomphonema panaulum

Gomphonema truncaltum

Melosira sp.

MNawvicula sp.

Nawicula cryptocaphala

Navicula rosteliala

Maviculaceae

Nitzschia sp.

MNitzschia amphibia

MNitzachia frustulurm -

Nitzschia palea -

Pinnwaria sp. 12

Rhopalodia gibba 1

Synedra ulna 13

Tryblionella sp. 1
Chlorophycota

Chiamydomonas sp.

Chioralla sp.

Chiorococcum sp.

Cosmarium sp.

Oedogaonium sp.

QOocystiz sp.

Peadiastrum duplax

Staurastrum trivndulatum floridense

Stigeocionium sp.

Ulathrix sp.
Chrysophyta

Dinobryon sertulana
Cyanophycota

Anabasna sp.

Aphanocapsa sp.

Chroococous minutus

Cyanobium parwum

Cyanobium planclicum

Glosocapsa sp.

Lyngbya sp.

Lyngbya martensiana

Microcyslis sp.

Oscillatoria sp.

Osciliatoria subbrevis =

Oscillatoria tenuis -

Schizothrix calcicola 1
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Appendix 10a
Benthic macroinvertebrates collected from Hester-Dendy artificial substrates incubated upstream and
downstream of the IFF Chemical Holdings facility for 28 days (2/3/03). Taxa collected and density
(average number of individuals/m2) rounded to the nearest individual (n = 3 samples). See SOP LT
7100 sect. 4.2.1 for method on collapsing taxa.

Control Site Test Site
Annelida
Oligochaeta
Allonais pectinata 3 -
Bratislavia unidentata - 3
Chaefogasfer sp. 11 -
Enchytraeidae - 3
Nais communis complex 23 -
Arthropoda
Arachnida
Hygrobates sp. - 93
Oribatei sp. - 19
Crustacea
Hyalella azteca 5 -
Insecta
Diptera
Ceratopogonidae 3 -
Cricotopus bicinctus 56 13
Dicrotendipes sp. 3 -
Kiafferulus sp. - 3
Nanocladius sp. 3 E
Polypedilum flavum 8 B
Polypedilum flinoense arp. 3 5
Polypedilum scalaenum grp. - 3
Rheotanytarsus exiguus arp. 3 3
Rheotanytarsus pellucidus 3 -
Thienemannimyia grp. % 13
Ephemeroptera
Caenis sp. 1
Odonata
Argia fumipennis - 3
Libellulidae 3 -
Trichoptera
Cheumalopsyche sp. - 3
Cnidaria
Hydrozoa
Hydra sp. 5 -
Mollusca
Gastropoda
Ancylidae
Micromenelus dilatatus
Micromenstus difatatus avus
Physella sp.
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Appendix 10b

Benthic macroinvertebrates collected from Hester-Dendy artificial substrates incubated upstream and
downstream of the IFF Chemical Holdings facility for 28 days (2/3/03). Taxa collected and total number
of individuals counted (n = 3 samples).

Control Site Test Site
Annelida
Oligochaeta
Alfonais pectinata 1
Bratislavia unidentata =
Chaetogaster sp.
Enchytragidae
Nais communis complex 20
Arthropoda
Arachnida
Hygrobates sp. - 35
Oribatei sp. - 7
Crustacea
Hyalella azteca 2 -
Insecta
Diptera
Ceratopogonidae
Chironomidae
Cricotopus bicinctus
Dicrotendipes sp.
Kiefferulus sp.
Nanocladius sp.
Polypedilum favum
Polypedilum illinoense grp.
Polypedilum scalasnum grp.
Rheotanytarsus exiguus grp,
Rheotanytarsus pellucidus
Thienemannimyia grp.
Ephemeroptera
Caenis sp. 4 -
Cdonata
Libellulidae 1 -
Argia fumipennis - 1
Trichoptera
Cheumatopsyche sp. - 1
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Cnidaria

Hydrozoa

Hydra sp. 2 -
Mollusca

Gastropoda
Ancylidae
Micromenelus difatatus
Micromenetus difatalus avus
Physella sp.
Undetermined Gastropoda
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Appendix 11a
Qualitative benthic macroinvertebrate collections (n = 20 discrete dipnet sweeps) upstream and
downstream of the IFF Chemical Holdings facility (2/3/03). Taxa list and number of individuals counted
(collapsed). See SOP LT 7100 sect. 4.2.1 for method on collapsing taxa.

Control Site Test Site
Annelida
Oligochaeta
Allonais pectinala . 46
Aulodrilus pigueti 10 9
Bratislavia unidentata - 2
Dero digitata complex 1
Eclipidrilus sp. 1 -
Enchytrasidas 1 1
Haber speciosus 10 =
Limnodrifus sp. - 17
Limnodrilus hoffmeister 33 =
Nais communis complex 28 -
Pristina aequiseta - 25
Pristina leidyl - 2
Arthropoda
Arachnida
Hygrobates sp. - 3
Oribatel sp. - 1
Insecta
Diptera
Ceratopogonidae 1 -
Cricotopus bicinctus 42 .
Polypedilum illinoense grp. 2 -
Ephemeroptera
Caenis sp. 14 -
Trichoptera
Cheumatopsyche sp. - 1
Zygoptera
Argia sp. - 1
Mollusca
Bivalvia
Sphaeriidae 3 -
Gastropoda
Ancylidae 2 1
FPhysella sp. - 1
Nemertea
Prostoma sp. 1 1
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Appendix 11b

Qualitative benthic macroinvertebrate collections (n = 20 discrete dipnet sweeps) upstream and
downstream of the IFF Chemical Holdings facility (2/3/03). Taxa list and number of individuals counted.

Control Site Test Site
Annelida
Oligochaeta
Allonais pectinata -
Aulodrilus pigusti 10
Bratislavia unidentata -
Dero digitata complex 1
Eclipidrilus sp. 1
Enchytraeidae 1
Haber speciosus 10 -
Limnodrilus sp. - 17
Limnodrius hoffmeisteri 33 -
Mais communis complex 28 -
Pristina aequiseta - 25
Pristina leidyi - 2
Arthropoda
Arachnida
Hygrobates sp. - 3
Oribatel sp. - 1
Insecta
Diptera
Ceratopogonidae 1
Chironomidae 5 -
Cricotopus bicinctus a8 .
Polypedilum ilincense grp. 1
Ephemeroptera
Caenis sp. 14 -
Trichoptera
Cheumatopsyche sp. - 1
Zygoptera
Argia sp. - 1
Mollusca
Bivalvia
Sphaeriidae
Undetermined Bivalvia 2 -
Gastropoda
Ancylidae 2 1
Physella sp. - 1
MNemertea
Prostoma sp. 1 1
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The Bioassay of IFF Chemical Holdings, Inc. effluent sampled on

02/03/2003, NPDES #FL0001040.
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The Priority Pollutants Analysis for Bioassay of IFF Chemical
Holdings, Inc. effluent sampled on 02/03/2003, NPDES #FL0001040.
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