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Florida Department of Environmental Protection

Fifth Year Inspection Summary

Discharger: Cargill Fertilizer, Inc. — Hooker's Prairie Mine
County: Polk

NPDES Number: FLODO33294

Permit Expiration: March 1, 2003

Toxics Sampling Inspection (XS1)
Date Sampled: August 5, 2002
Results: Aluminum, arsenic, iron and nickel were detected in the effluents at levels that complied
with Class lll Water Quality Criteria at both outfalls. The algacide simazine (0.074 ug/L) was detected in the
effluent from Outfall 002 at a level that is not usually toxic. No organic constituents were detected in the effluent
sample from Qutfall 004,

Compliance Biomonitoring Inspection (CBI)

Date Sampled: August 5, 2002

Results: The effluent samples from Qutfall 002 and 004 were not toxic to the fish, Cyprinella
leedsi, or to the water flea, Ceniodaphnia dubia, during the 48-hour acute screening bioassays.

Water Quality Inspection (WaQl)

Date Sampled: August 5, 2002

Results: Dissolved oxygen (DO as mg/L) at both the Test and Control Sites was <4.0 mg/L and
did not meet Class Il Water Quality Criteria (62-302.530 (31) F.A.C.). Phosphorus in the effluent confributed to
elevated levels at the Test Site. Test Site levels of total phosphorus were greater than those in 95% of typical
Florida streams while Control Site levels were greater than those in 80% of typical Florida streams. The Control
Site AGP value (9.7 mg dry weight/L) was above the suggested 5.0 mg dry weight/L “problem” threshold and
indicated nutrient enrichment from sources other than the facility. The AGP values at the Test Site (5.4 mg dry
weight/L) and in the two effluent samples (14.1, 11.1 mg dry weight/L) were also above this threshold. This
indicates nutrient enrichment related to the discharge in this portion of the South Fork of the Alafia River. Fecal
and total coliforms were not collected for this study,

Impact Bioassessment Inspection (IBI)

Date Sampled: August 5, 2002

Results: Effluent chlorophyll a levels were 1.1 ug/L at Outfall 002 and 51 ug/L at Outfall 004. The
difference in chlorophyil results from the two outfalls may be related to the presence of the algacide simazine in
effluent from Qutfall 002. These data suggest that Outfall 004 may be releasing nutrients in the form of
phytoplankton or organic chemical compounds, while Outfall 002 is releasing nutrients in inorganic form. There
was a significant shift towards green algae in the periphyton sample from the Test Site as compared with the
Control Site, although chlorophyll data were of the same order of magnitude at both sites. Quantitative
measures of benthic macroinvertebrate assemblages from Hester-Dendy samplers showed approximately
equal Shannon-Weaver diversity at the Test and Conirol Sites. In qualitative samples, the Control Site SCI
score of 23 placed it in the "good” category while the Test Site SCI score of 29 placed it in the "excellent”
category. However, both Hester-Dendy and dipnet samples indicated significantly fewer Ephemeroptera and
Trichoptera at the Test Site as compared to the Control Site. The difference in the proportion of green algae
and EPT at the Test Site as compared with the Control Site may be an indication of nutrient impacts from the
facility.

Biclogical assessments are prepared by FDEP staff to provide information for review of NPDES permit renewal applications.
Biclogical assassments, in conjunction with other information coneeming the subject facility and its receiving-water body, are used o
determine appropriate permit conditions,
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Introduction

Cargill Fertilizers, Inc.- Hooker's Prai-
ric Mine is located in Bradley Junction,
Polk County, Florida { Appendix 1). This
facility’s operations include phosphate
mining and beneficiation, phosphatic
clay settling areas, sand tailings dispos-
al areas, and a mine water recirculation
system (see Facility Summary in Appen-
dix 2). Process wastewater from mining
and beneficiation is sent to clay settling
areas where phosphatic clays settle out.
The decanted outflow from the settling
areas is clarified water that is reused in
the mining operation. Excess re-circu-
lation water and stormwater are dis-
charged, depending on antecedent rain-
fall conditions and for very large rain-
fall events. There are no flow limits for
the facility. There are three outfalls; two
of these were sampled in the current
study (002, 004). Flow from Outfall 002
in 2002 was an average of 7.25 MGD
for 175 days between January 22 and
December 30, while flow from Outfall
004 was 2.56 MGD for 63 days between
July 3 and December 30. The effluent is
not chlorinated prior to being discharged
into the Alafia and Peace Rivers, both
Class III fresh waters. Outfall 002 is a
large outfall for process water, with 3.2
MGD of flow during the time of the
study. Outfall (04 releases water that
has been held in ponds, some of which
are vegetated; Outfall 004 was discharg-
ing 1.6 MGD during the time of this
study (per B. Hall, FDEP). There are no
mixing zones for either outfall, Effluent
from Outfalls (02 and 004 combine to
form the headwaters of the South Prong
of the Alafia River above the Test Site
{Appendix 1). Outfall 003 discharges
into Whidden Creek which flows to the
Peace River; Outfall 003 was not sam-
pled in the current inspection. Both
Outfall 002 and 004 had been discharg-
ing for more than six weeks at the time

of sampling,
State Surface Water Quality Criteria and
faeility permit limits are listed in Table

1; Class IIl Water Quality Criteria fol-
low Florida Administrative Code
(F.AC) 62-302. According to the fa-
cility’s monthly operating reports, the
plant has had no violations since 1999
(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 Bell
Creck, a tributary of the South Prong of
the Alafia River, and a Test Site, located
in the South Prong of the Alafia River
approximately 1.5 miles downstream of
the two discharges. On August 5, 2002,
Outfall 002 comprised approximately
66% of the receiving water while Out-
fall 004 was approximately 33% of the
receiving water flow. Detailed methods
are given in Appendix 3.

All field and laboratory biological meth-
ods followed Biology Section Standard
Operating Procedures (SOPs, see htip://
www.floridadep.org/labs/ga/
2002sops htm for details) and met DEP
quality assurance/quality conirol stan-
dards (see http://www floridadep.org/
labs/ga/index. htm ).

The following personnel were involved
in this investigation: Bonnie Hall and
David Clowes (FDEF Phosphate Man-
agement Program), and DEP Central
Laboratory in Tallahassee, The report
was reviewed by District representatives
and the Point Source Studies Review
Committee (Wayne Magley, Chuck Zicg-
mont and Michael Tanski).

Results and Discussion

* Chemical results for metals, nutrients
and other compounds are reported in
Table 1; a list of all analytes tested,
the minimum detection limit and the
practical quantitation level are given

in Appendix 4. Effluent metals com-
plied with Class 111 Water Quality Cri-
teria (62-302.530 F.A.C.) and facility
permit limits at both outfalls, The al-
gacide simazine was detected in the
effluent sample from Outfall 002
{0,074 mg/L), but the level detected
was below the laboratory practical
quantitation limit. No base, neutral,
or acid extractable organic pollutants
were detected in the effluent sample
from Outfall 004, Effluent conductiv-
ity (mmhos/cm), pH (Standard units)
and dissolved oxygen (mg/L) were not
in violation of Class 1l Water Quality
Criteria (62-302.530 F.A.C.) or facil-
ity permit limits at either outfall. Dis-
solved oxygen was supersaturated in
cffluent from both outfalls, Water tem-
perature {degrees Celsius) was within
normal ranges in both effluents,

Habitat assessment scores were 129 at
the Control Site and 107 at the Test
Site (Table 1, Appendices 5 and §),
placing the Control Site in the “opti-
mal” category and the Test Site in the
“suboptimal™ category. The Test Site
lost points for substrate diversity and
availability, smothering, water veloci-
ty and disturbed riparian buffer, The
Control Site lost points for substrate
availability, smothering and water ve-
locity.

Dissolved oxygen (DO) at both the
Test and Control Site was <4.0 mg/L
and did not meet Class [II Water Qual-
ity Criteria (Table 1, 62-302.530(31)
F.A.C.). The pH (Standard Units) at
Test and Control Sites complied with
Class Il Water Quality Criteria (Ta-
ble 1, 62-302.530 F.A.C.); pH and
water temperature (degrees Celsius)
were within normal ranges. Effluent
and Test Site conductivity (~500
pmhos/cm) were more than doubled
relative to the Control Site (197 mhos!
cm) but did not violate Class ITT Wa-
ter Quality Criteria,

The effluent samples collected from
Outfalls 002 and 004 were not toxic
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Table 1. Effluent limits, Class lll Criteria, chemical and toxicological data,

. Class Il | Effluent Effluent | Effluent | Effluent i
Cargill Fertilizer: Hooker's Prairie | o ia | Limits 002 Limits 004| Outfall 002 | Outfail 004 [Co™™ S"“’I oigcind
E;ganic Ennrﬂtunng juglL)
Simazine | | | | 00741 | 00480 | |-
[Metals {uglL unless otherwise noted, Class Ill Criteria are less than or aquar to the value given)
Aluminum 1500 49 70 - -
Arsenic 50 - 221 1.9 - -
Cadmium _gHJE b 204b 0.025U | 0.025U - -
Calcium (mail) : . 518 40.8
Chromium 443.7b 3827 b 20U 20U E
Copper 26.2b 225b 0.75U 0.75U -
lIran 10040 . - 34| 97 -
Lead 104 b 83b 10U 010U -
IMagnesium (ma/L) - - 40.2 26.7 -
Mickel 3466b 2875b 201 201 -
Selenium 5.0 - - 10U 10U =
Silver 0.07 - - 0.020 U 0.020 U
Zinc 2333hb 200.2 b 40U 40U
ients and other compounds {malL) _
Ortho-phosphate - - 092 0.42 0.38 1.7
Total Phosphorus 50s 50s 1.0A4 0.6 0.47 1.8
LAmmonia - - - (0.054 0.018 1 0.065 0.018 |
Un-ionized Ammania 7 0.02 5 - - <0.017 <0.017 <0017 <017
It_~l|trata and Nilrite . - - 0.16 0.004 U 0.086 0.026
Total Kjeldahl Nitrogen - - 0.47 1.4 1.0 0.77
Qrganic Nitrogen - - 0.376 1.38 0.935 0.75
Total Nitrogen - i0s A0s 0.63 14 1.096 0.756
Sodium - Report Repaort 234 28.0 - -
Fluoride 10.0 10.0 10.0 1.9 2.0
Sulfate _ - Report Report 140 85 A
@I Ehg:ical and Chemical Parameters
|Habitat Assessment - - - - - 128 107
{Dissolved Oxygen (mg/L) 7508 50s 505 B.1 8.2 36 35
pH (U] 6.0-85s5 | 60855 | 60858 8.3 g2 69 7.5
{Conductivity {umhaslem) 12755 - . 528 472 187 554
Temperature (*C) - Report Report B 32 20.8 28.1
Total Suspended Solids {ma/l) - 60035 60.0s - - - -
Fixed Suspended Salids (mg/L} - 2505 2505 . - -
|Flow {MGD) - Report Report 3.2 1.6
- - - 253.7 211.8
say, percent mortallty In 100% effluent) e -
ioassay - Water flea - LCS0=100 =1 no mortality | no mortality
Bioassay - Fish - LC50>100% | LC50>100%| no mortality | no mortality
Algal biomass, phytoplankton ugil)
Chiorophyll a . Repait Report 111 514 201 26
|Phaeaphytin - Report Report 1.9J 9.4 4 4.4) (.88

b - Value is calculated based on hardness

A - Value reported is the mean of two or mona determinations
I - Value reporied is < the minimum quantitation limit, and 7 the minimum detection limit

J - Estimated value

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

& - Single sample
LC50=100% - 96 hour acute toxicity tests
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Table 2. Measured and predicted algal growth potential (AGP)
faor total soluble inorganic nitrogen (TSIN) limitation: Cargill

Fertilizer-- Hooker's Prairie
| i AGP Predicted AGP | TSIN:OP
{measured) (TSIN) £ 20% ratio
Conirol a7 61 + 12 04
Test 54 17 + 0.3 0.03
Effiuant 002 14,1 87 + 148 0.3
Effiuent 004 11.1 08 + 02 0.1

to the fish, Cyprinella leedsi, or to the
water flea, Ceriodaphnia dubia, dur-
ing 48-hour acute sereening bioassays
(Table 1, Appendix 7).

Fecal and total coliforms were not col-
lected as part of this inspection,

Effluent nuirient concentrations dif-
fered between samples from Outfall
002 and 004 (Table 1}, The effluent
total nitrogen concentration in Outfall
002 (0.63 mg/L) was less than half that
of Outfall 004 (1.4 mg/L), while the
effluent total phosphorus concentra-
tion was higher in the Outfall 002 sam-
ple (1.0 mg/L) compared to Outfall
004 (0.6 mg/L). Almost all of the ni-
trogen released by Outfall 004 was in
organic forms while 40% of the nitro-
gen from Outfall 002 was inorganiec.
Effluents from both outfalls combine
before reaching the Test Site, contrib-
uting the majority of the receiving
waterbody flow at the Test Site. Phos-
phorus in the combined effluent sam-
ple contributed to elevated levels at the
Test Site. Mutrient levels at the Test
Site as compared with the Control Site
were slightly lower for nitrogen com-
pounds and higher for phosphorus
compounds. Test Site levels of total
phosphorus and ortho-phosphate were
greater than those in 95% of typical
Florida streams while at the Control
Site, levels were greater than those in
B0% of typical Florida streams (Ap-
pendix 6). Control Site levels of nitro-
gen compounds were greater than
those at 40-50% of typical Florida
streams, while at the Test Site levels

were greater than those at 5-30% of
typical Florida streams.

Effluent chlorophyll a levels were 1.1
ug/L at Outfall 002, but were 51 ug/L
at Qutfall 004 (Table 1), The differ-
ence in chlorophyll results from the
two outfalls may be related to the pres-
ence of the algacide simazine in efflu-
ent from Qutfall 002, These data also
suggest that Outfall 004 is releasing
nutrients in the form of phytoplank-
ton.

Algal growth potential (AGP) is a mea-
sure of nutrients available for algal
growth (Miller et al, 1978). Raschke
and Shultz (1987} found that AGP
above 5.0 mg dry weight/L represent
a “problem” threshold for fresh receiv-
ing waters, implying nutrient enrich-
ment. The AGP value at the Control
Site was 9.7 mg dry weight/L {Table
2}, above the problem threshold. The
AGP values of the Test Site sample
{5.4 mg dry weight/L) and in the Out-

fall 002 and 004 effluents (14.1, 11.1
mg dry weight/L, respectively) were
also above this threshold. This indi-
cates there is nutrient enrichment re-
lated to the discharge in the South
Prong of the Alafia River, but the
Control Site in Bell Creek was also
nutrient enriched from other sources.
There was no evidence of growth in-
hibition in AGP data (Table 2, see ex-
planation of calculations in Appendix
5).

The higher than expected AGP value
in the effluent from Cutfall 004 (Ta-
ble 2) supports the interpretation that
the Outfall 004 is exporting nutrients
in the form of plankton. Water sam-
ples are first autoclaved before they
are inoculated with Pseudokirchneri-
ella subcapitata, formerly Selenas-
trum capricornutum (Appendices 3
and 5). This process lyses the phy-
toplankton in the sample and poten-
tially releases the nutrients they con-
tain. This is the most likely explana-
tion for the order of magnitude dif-
ference between expected and ob-
served AGP results from the effluent
sample taken at Outfall 004,

There were differences between the
Test and Control Sites in algal com-
munity composition on the periphy-
tometers (Table 3, Appendix 9). The
proportion of green algae in the Test
Site periphyton sample was signifi-

Table 3. Periphyton composition at control and test sites.

Cargill Fertilizer: Hooker's Prairie Control Site Test Site
Number of Taxa 18 21
Shannon-Weaver Diversity 23 2.7
Chlorophyll a (mg/m?) 20 27
Phaeophytin (mgim®) 1.5 38
Algal Density (numbericm®) 239,013 320,542
Number of Algal Units Identified 555 584
Percentage Composition:

Blue-green aigae 3.1 0.9
Grean algas 23 8.1
Diatoms 048 0.1
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cantly higher than that of the Control
Site sample (see Appendix 3 for an ex-
planation of significance testing meth-
odologies), and diatom relative abun-
dance was reduced. Periphyton chlo-
rophyll a concentration was greater
than that of 80% of typical Florida
streams at both Test and Control Sites,
but was of the same order of magni-
tude at both sites.

Phytoplankton chlorophyll a concen-
tration was of the same order of mag-
nitude at both sites (Table 1),

Quantitative measures of benthic mac-
roinvertcbrate assemblages from Hes-
ter-Dendy samplers showed approxi-
mately equal Shannon-Weaver diver-
sity at the Test Site compared to the
Control Site (Table 4, Appendix 10).
There was a shift in the major groups
present, with gastropods and algal
scrapers the major components of the
assemblape at the Test Site compared
to the Control Site, where
Ephemeroptera, Diptera, shredders,
and surface-deposit feeders were abun-
dant. There were twice as many EPT
taxa at the Control Site compared with
the Test Site. The difference in propor-
tional abundance of Ephemeroptera
and Trichoptera between Test (6% of
total) and Control (23%) Sites was sig-
nificant (see Appendix 3 for an expla-
nation of statistical methods). The dif-
ference in feeding groups and in EPT
taxa and proportional abundance of
EPT between the Test and Control
Sites may be related to nutrient enrich-
ment from the facility and may be a
warning sign of biological impacts
from the facility.

Cualitative measures of benthic mac-
roinvertebrate assemblages from dip-
net samples are summarized in Tables
5 and 6 and in Appendix 11. The Con-
trol Site SCI score of 23 placed it in
the “good"” category while the Test Site
SCI score of 29 placed it in the “excel-
lent” category. However, dipnet sam-

Table 4. Macroinvertebrate Hester-Dendy Samples (Quantitative)

Cargill Fertilizer: Hooker's Prairie |Control Site|  Test Site
Summary Statistics

Shannon-Weaver Diversity 3.8 3.6
Number of Taxa 39 29

Florida Index 19 g

MNumber of EPT Taxa g 4

Tatal Number of Individuals B84 386

Community Composition: Percent of total
Amphipoda 0.2 0.3
Coleoptera 86 1.3
Diptera 67.6 45.6
Ephemeroptera 19.3 5.2
Gasiropoda 0.7 46.9
Trichoptera Az 0.8
IIFunnHanaI Fnedlng Groups: Percent of total

Predators 8.7 44
Surface Deposit Feeders 46.6 294
Suspension Feeders 5.3 13.1
Scrapers 14,7 49.5
Shredders 23.3 K
Unknawn 1.2 0.3

ples also indicated significantly few-
er Ephemeroptera and Trichoptera at
the Test Site as compared to the Con-
trol Site (17.9% of the total at the
Test Site vs. 45.5%, Control Site, see
Appendix 3 for statistical methods).
There were twice as many EPT taxa
at the Control Site compared with the
Test Site. The most abundant taxon
at the Control Site was a mayily,
Caenis sp. while the grazing gastro-
pod family Ancylidae was most
abundant at the Test Site. Caernir sp.
15 relatively insensitive to nutrient
enrichment (L. Fore Statistical De-
sign, in preparation). These results
parallel those from Hester-Dendy
samplers.

Summary

Effluent metals complied with Class 111
Water Quality Criteria (62-302 F.A.C.)
and facility permit limits at both out-
falls. The algacide simazine was de-
tected in the effluent from Outfall 002

(0.074mg/L). Dissolved oxygen (DO as
mg/L} at both the Test and Control Sites
was <4.0 mg/L and did not meet Class
I Water Quality Criteria (Table 1, 62-
302.530(31) F.A.C.). Phosphorus in the
effluent contributed to elevated levels at
the Test Site. Test Site levels of total
phosphorus and ortho-phosphate were
greater than those in 95% of typical Flor-
ida streams while at the Control Site,
levels were greater than those in B0% of
typical Florida streams. Control Site lev-
els of nitrogen compounds were greater
than those at 40-50% of typical Florida
streams, while at the Test Site levels
were greater than those at 5-30% of typ-
ical Florida streams, The AGP value at
the Control Site was 9.7 mg dry weight!
L, above the 5.0 mg dry weight'L sug-
gested “problem™ threshold. The AGP
values at the Test Site (5.4 mg dry
weight/L) and in the Outfall 002 and 004
effluents (14.1, 11.1 mg dry weight/L)
were also above this threshold. This in-
dicates there is nutrient enrichment re-
lated to the discharge in this portion of
the South Prong of the Alafia River, but
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Table 5. Macroinvertebrate Dipnet Samples (Qualitative)

Cargill Fertilizer: Hooker's Prairie Control Site| Test Site
Stream Condition Index (value) 23 29
Stream Condition Index (word) Good Excellant
Stream Condition Index Metrics
Florida Index 8 [:]
Mumber of EPT Taxa [:] 4
Mumber of Taxa 21 28
Number of Chironomid Taxa ] 13
Percent Dominant Taxon 3.3 26.8
Percent Dipterans 16.4 214
Percent Suspension Feeders and Filterers 34 2.7
Total Number of Individuals 134 112
Community Composition: Percent of total
Coleoptera 321 6.3
Diptera 16.4 214
Ephemeroplera 388 16.1
Gastropoda 0.0 50.0
Trichoptera 6.7 1.8
Other B.0 4.4
Functional Feeding Groups: Percent of total
Burrowing Deposit Feeders 0.0 0.4
Predators 3.7 5.4
Surface Deposit Feedears 42.2 228
Suspension Feeders and Filterers 34 27
Scrapers 8.4 60.7
Shredders 6.3 27
Parasites 0.8 0.9
Unknown 5.2 2.7
the control stream was also nutrient en- there were significantly fewer

riched from other sources.

Chlorephyll data supgest that Outfall 004
is releasing nutrients in the form of
plankton, There were significantly more
green algae in periphyton samples from
the Test Site as compared with the Con-
trol Site, although chlorophyll data were
of the same order of magnitmude at both
sites. Quantitative measures of benthic
macroinveriebrate assemblages from
Hester-Dendy samplers showed approx-
imately equal Shannon-Weaver diversi-
ty at the Test Site compared to the Con-
trol Site. In qualitative dipnet samples,
the Control Site SCI score of 23 placed
it in the “Good™ category while the Test
Site SCI score of 29 placed it in the “Ex-
cellent™ category. However, both Hes-
ter-Dendy and dipnet samples showed

Ephemeroptera and Trichoptera at the
Test Site as compared to the Control Site.
The difference in the proportion of green
algae and the abundance in EPT at the
Test Site as compared with the Control
Site combined with high levels of nutri-
ent inputs from the facility may be a sign
of biological impacts from nutrients re-
leased by the facility.
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Cargill Fertilizer- Hooker's Prairie: Control Site

Table 6. Stream Condition Index Metrics: Peninsula, Summer Index
Metric: Value = a 1 Score
Total Number of Taxa 21 226 25-14 <14 3
Number of EPT Taxa 8 =4 3-2 <2 5
Mumber of Chironomid Taxa 6 =7 6-4 <4 3
Percent Contribution of Dominant Taxon 31.3 =29 30-64 =64 3
Pearcent Diptera 16.4 - =37 =37 3
Florida Index 8 =7 G-4 <4 5
Percent Suspension Feeders and Filterers 3.4 - =7 <7 1
Total Score Hooker's Prairie: Control Site 23
Excellent 26-31
Interpretation of Scores Good 20-25
Poor 13-19
_ Very Poor 7-12
Cargill Fertilizer- Hooker's Prairie. Test Site
Table 6. Stream Condition Index Melrics: Peninsula, Summer Index
Metric: Value 5 3 1 Score
Total Number of Taxa 28 =26 25-14 <14 5
Number of EPT Taxa 4 =4 3-2 <2 5
Number of Chironomid Taxa 13 =7 6-4 =i 5
Percent Confribution of Dominant Taxon 26.8 =29 30-64 =G 5
Percent Diptera 21.4 - <37 =37 3
Florida Index 8 =7 -4 <4 5
Percent Suspension Feeders and Filterers 2.7 - =7 <y i
Total Score Hooker's Prairie Test Site 29
Excellent 26-31
Interpretation of Scores Good 20-25
Poor 13-18
Very Poor 7-12
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Appendix 2

State of Florida
Dtpﬂﬂh‘lnl‘ll of Environmental Protection
Faﬁllty&ummam
F Name: Cangil Nutritian- Hookers Prairie rod By: Hail
Loeation: Post Office Box 508 : Polk
Bradiey Junction, FL 33835
Fogedal Permit No.. FLO033794 State Parmit No.; FLO03 3294 (Major) Facillty Type: Phosphate Mine
(Major) Explration Date: March 1, 2003
Explraion Date: March 1, 2003
Function of Faciity: The Hookers Prairic Mine operations include phoaphate mining and beneficiation facilities,
phosphatic clay settling areas, sand tailings disposal areas and & mine water recirculation system. The activities

inglude mining of phosphate ore. The mined ore is shurried into 8 pit and pumped to the beneficiation plant where the
fine clays and sand are separated from the phosphate rock (product) by washing, screening and double flotation. The
generated wet phosphate rock is trunsported 1o another location for further processing. The separated clays are

| pumped to settling areas. Sand tailings are pumped to mined areas to be used as reclamation fill.

Dascription of ireatment process: Decanted water from the clay settling areas is returned to the beneficiation plant for
rewse and discharged, as necessary

Ruceiving Waters: Cutfulls 002 and 004 discharge into Hookers Prairic Classification: Class Il Waler Bodies
{Headwaters of the South Frong of the Alafia River), and Outful] 003
discharges into reclaimed lakes belonging to IMC Phosphates Company,
which in turn discharge into Whidden Creek a tributary of the Peace River.

)
m%%‘mum Wiean Fiow: outfall 002- 6.0 MGD, outiall | Flow During Survey:
003-7,1 MGD, outfall 004- 2.8 MGD

s ndant
Facity Mizing ! Py e
List Effluent Limils:
Paramelars (unils) [ Monsioring Requinements
Daity Monthly Diaily Freguency Sample
Minimum Avarage Maximum Type
| Fiew (MEGD) WA Raport Rapar Wk ingtanianecus
Tolal Non-Titerable A 00 BO.0 Weak Grab
Ragsdus [TSS] {mg)
Total Mon-wokalle, TR, 120 250 W eaK Grab
Hor-filterabila
| Residus [FS|imgfl]
Total Phasphorus [as ]~ ) ] 50 TTWeek Grag
uniis) (e | B.0 Fa 8.5 W ek Grab
B e ) T s
| Tempersiure (°F) HA Report | Report ek Grab
Specific Conductance A TiA Eos LAD 1ihanih Grab
| (pmihosGentimeer)
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WiA HiA 3.0 1/Month

NIA, MiA Reporl 1Manih

Ny 1 10.0 1/Guarier %

MME'

» Twmmmhhmpmmmymumdﬁmwmmm
mammmmlﬁmmwmw calendar year, mmmm
fhe wmnmmmwhmyhmwhwa

" Total shall be for monitoring and reparting excapt: if monitoring data shows lotal nithagen lavels axcesd
amu-‘lmrﬂllr for more than one 30-day period m?-lmﬁu;.urnpmnma written notification by the
Depariment, shall prapars mﬂ-mmm[mnmummhwummmum
hlauir-n‘mlmmmlnwufllhnlmp-':dlm.q-m{ammﬂh“wmﬁtﬂhm
mﬂmdﬁma,mmmﬁmwlwm nce cperation and management practices

revigw), including the implemantation of cost-affective manage
eliminate the nitragen in the discharge 1o the madmum exant practicable.
2 pH of the discharge shall be limited in accordance with Ruta 62-302.530{52)(c), FA.C.

3. Specific Conduclance shall not be increasad mora than 50% above background or to 1275 umhos/em. whichever ks
greater. Background stations for each outfall shall be proposed for Departmental review within 30 days of issuance. Once
W thesa etations will be made part of the permit for the purpose of determining background water quality,

gaammnmummmmuMMhmumunmmmmm from
and 004 Muﬂmdu quuwmmmwﬂhhmﬂh

uring e Toxicity of Efffue b '3t ne Organisms, EPAG00/-80/02TF, or the most curmant edition.
mmmwmmnmmwummmnmmapw Tabin 6, or the
fricst current edition. A standard referance toxicant (SRT) qualily assurance (DA) acute txicity test shall be conducted
cancurmently or no greater than 30 days before the date of the “routine” test, with each species usad in the loxicity lesis. The
rglts of all loudcity lasts shall ba submitted with the discharge monitoring report (DMR). Any deviation of the bloassay
procedures outlined herein shall be submitted in writing to the Department for review and approval prior 1o use,

a. 1. The permitiee shall conduct B8-hour acule static renewal loxicity tests using the daphnid,

dubla, and the bannerfin shiner, Cyprinafla leedsl. Al tests will be conducted on four separate grab samples collected
avenily-spaced (8-hr) intervals over a 24-hour period and used iin four separate tests In order (o calch any peaks of toxicity and
to accownt for daily vardations in affluent quality.

2, If control moriality sxcesds 10% for eithar spacias in any test, the tasi(e) for thal spacies (including the
conirol) shall be repeated. A test will be considared valid only if control mortality does not exceed 10% for either species. If, in
any saparate grab sample test, 100% mortality ocours prior to the end of the test, and control mortality is kess than 10% at that
tima, that tast (including the contral) shall be lerminatad with tha conclusion that the sample demonstrates unaccaplabla acula
toadicity.

b. 1. The routine tasts shall be peformed on & bl-annual basis, onca during the wet season (July through
Septamber) and once during the dry season (December through February). These tests are referred to as routine tests.

2. Rasults from routing tasts shall be reporlad according to EPAMSONA-DON2TF, Section 12, Repor Preparation
{or the miost current edition), and shall be submilled in accordance with |LE.3. Delow.

:. L Al routine test shall be conducted using a control (0% effiuent) and a test concentration of 100% final
Page2lof3
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2 Moralities of greater than 50% in a 100% efMuent in any reutine sampile or an LCS0 of less than 100%
effiuant in any additional definitive tast will constitute a violation of thasa permit conditions, and Rule 62-302.200(1), Rule 62-

302.500(14d}) and Rule &2-4.244(3)(a), F. A. C.

d, ¥ If unaccapiable acuta loxicity (greater than 20% mortedity of either test spacies in any grab sampio test)  Is
found in & rouling tesl, the parmilies shall conduct three additional tests on each specles indicating unacceplable toxcity. The
Hmwﬂhﬂﬂlﬁwwm as describad in 1.a. and run as four separate definitive The
sacond and third additional definitiva tests will ba run on a singls grab sampla colacted on tha day and time when the greatast
mmmhuwmmnm Resuits for each additional test will include the determination of LCS0

toxdcity
walues with 95%

2. The first additional tes! shall be conductad using a control (0% effluent) and a minimum of five dilutions:
100%, 50%, 25%, 12.5% and §.25% effluent. The diutlon seres may be modified In the second and third best to mone
accurataly Identity the toxicity, such that at least two dilutions above and twe diiulions below tha target toxcity and a control [0%

affluent) ara run.

3 Far sach addiional tesl, the sample collection requirements and the test acceptabllity criteria specified in
Section 1 above must be mel for the test to be considerad valid. The first test shall begin within two weeks of the end of the
routing tests, and shall be conducted weakly thereafter until 3 additional, valid tests are completed. The additional tests will ba
used lo determine if the tosiclty found In the routine lest is stil prasent,

4. Reaults from additional tests, required dus to unacceplable acute toxicity in the routine tests, shall ba
submitted in a single report prepaned according o EPABONY-S0/02TF, Saction 12, or the most current edition and submitted
within 45 days of compistion of the additional, valid tasts. Upon completion of the third additional test, the parmittea will maet
with the Depariment within 30 days of the rapor! submittal to identify comective actions necassary to remady the unacceplabls

[ i tests for acute toxdcty fall, the Department may modily the parmit o include chronic toxicity testing.

| L
Dascriplion of wmmmﬂw&m-mmm&hdumurhmﬁquh
‘Alafta River), and Outfall 003 discharges into reclaimed lakes be fo IMC Phosphates Company, which in tum discharge

mmmw:muwwm Mean Flow for 002is 6.9 MGD, outfall 003 is 7.1 MGD, and outfall
parmit il mmmmwnm-lhp&mmmm:wm

Dascribe previous impact bioassessments, WQBEL's, and previous or curranl enforcemant actions:
nedE

_E::ul MOR trands o prior data; is rend improving or decining:

Eg_r! Information:

Page3of 3
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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 control and test sites. The resulting
scores were based upon the examinations of the physical structure and extent of disturbance al the study sites
and zid in the interpretation of biological community data. Supplemental physical and chemical data were
collected on the effluent and at both study sites. Data for this report were collected on 5 August 2002.

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 (FAC 62-302) and
facility permit limits (Table 1, Appendix 2). A list of the analytes tested for, the minimum detection limit and the
practical quantitation level are given in Appendix 4. Methods used for all chemical analyses are on file at the
FDEFP Central Chemistry Laboratory in Tallahassee and may be viewed on the web at

hittp./fwww .floridadep.org/labs/soplindex.htm.

Acute screening toxicity bioassays were performed on the effluent sample using the water flea,
Ceriodaphnia dubia, and the fish, Cyprinella leedsi (Weber 1993). Effluent samples and water samples from
the control and test sites were autoclaved, filtered (0.45 um), inoculated with the unicellular green alga,
Pseudokirchneriella subcapitata (formerly Selanasfrum capricornutum, 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. 1978), To measure possible inhibition of algal growth
based on possible toxicants in effluent 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). Phytoplankton were sampled using 1 L grab samples
{APHA 1992, Method 10200B). Periphyton and phytoplankton were subsampled and identified to the lowest
practicable level, usually species. Algal assemblages were examined for (1) cell density, (2) community
composition, (3) taxa richness, and (4) Shannon-Weaver Diversity Index. To estimate algal biomass,
chlorophyll @ concentration was measured on a subsample of the slides from the periphytometer oron a
separate grab sample of site water (APHA 1992, Method 10200H).

Benthic macroinvertebrates were collected frorn mulliple substrates (e.g. snags, leaf packs, vegetation)
using discrete dipnet sweeps (gualitative 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
maodified from APHA 1992, 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) communily 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 a 95% chance of containing the true proportion (Sokal and Rohlf 1995}, 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.

13



Appendix 4
Chemical Analyses of Effluent and Receiving Water

14

Diats Sampled Fhald ID Analysis Grow Componant Rasult Umits Famak  MOL
OBNENZ BELL CR @ BOYETTE RD Bip-AGP/LimNut  Algal Growth Potential 872 mg DryWiL 0.1
OAMEN2 BELL CR @ BOYETTE RD Hig-Chl-a Chiaraphyi-A, Menochromatc, Pedphyton 20 mgpime 067
080502 BELL CR @ BOYETTE RD Big-Chl-a Chirophyi-A, Monochromatc, Wabar 2 u@l | 085
OA0502 BELL CR @ BOYETTE RD Big=Chi-8 Fhaanphytin-a, Monochromatic, Parphyton 1.5 mgimz 067
OB/0502 BELL CR @ BOYETTE RD Big-Chl-5 Phasophytin-g, Monochroenatic, Waler LR | ul d 0.B5
CA0E0Z BELL CR @& BOYETTE RD Big-Inveriebrales  Macroinvert-FW-Cual-Dipnetc20-# Taxa 21 # Taxa
08/0502 BELL CR @ BOYETTE RD Bio-Invariabrates  Macroinwvart-F¥W -Chuan-ArtSubsir-¥ Taxa 32 # Taza
08502 BELL CR @ BOYETTE RD Big-PesiiFhyto Fanghytan-Cuaniiative-d Diatom Taxa 7 #Taxa
80502 BELL CR @ BOYETTE RD Big-PerdiFhyto Panphyton-CQuantitative-# Wet Taxa i1 HTaxa
(/0502 BELL CR @ BOYETTE RD Big-PariiPhyte Fhiviop laniton -Ouantitative-8 Wl Tac i} #Taxa
CA/M0502 BELL CR @ BOYETTE RD Bio-PesiPhyto Fhiyioplaniton-Cuantitatve-#0iabom Taxa 11 ¥Taxa
[8/05/02 BELL CR @ BOYETTE RD Hulfents-Liquid  Ammania-N 0.065 mg KL oo
[8/M502 BELL CR @ BOYETTE RD Nulrants-Liquid  NOZNO3.N 0,088 mg NL 0004
00502 BELL CR @ BOYETTE RD Hutrients-Liquid  N_KJEL_TOT 1 mp WL L8
(#0502 BELL CR @ BOYETTE RD Mutients-Liquid  O-Phoaphate-P [ mg PiL 0024
0A0EN2 BELL CR @ BOYETTE RD Mutranbs-Liguid — TotalP LY mg PiL .04
DAMNEDZ BELL CR @BOYETT RDREP-2  Bic-lnwerisbralss  Macrolnvert-FW-Ouan-ArtSubstr# Taxa 8 # Taxa
OR/EN? BELL CR @BOYETT RDREPA  Bic-lnvartabrates  Macrolnvert-FW-Quan-ArtSubistr8 Tara Fai ¥ Taxa
D8NED2 OUTFALL 002 BRA-Waler 1.2.4 5 Tetrachlorobenzaena 086 ugL u a6
OAMED2 DUTFALL 002 BNA-Yaler 12 A-Trghlgrebanzana 096 ufpl u R
OBNET2 DUTFALL 002 BMA-Waler 1.2-Dichiorobanzena 096 ugiL u 086
OEVDENE DUTFALL 002 B Wale 1.3 5-Trinirobenzana i ugiL u 3B
DesIEDE OUTFALL D0E Bhd-valer 1.3-Dichigrobanzana 0.86 ugiL u 086
0BMS02 OUTFALL D02 BNA-Wal 1.3-Dindrabanzans 138 gL ] 1.8
080502 QUTFALL D02 BMA-Water 1,4-Dichiorabanzans 096 gl u 086
08052 OUTFALL 002 BNA-YWatar 1.4 -Naphthoguinons 11 L u 18
OBMDS0E OUTFALL 02 EMA-Water 1k phithaming LT gl u 1.3
QBMDS0E OUTFALL 002 BHA-WalRr 2.3 4 B-Tatrachioropheno 14 uglL u 18
DBASD2 DUTFALL D02 BHA-WEtar .4 B:Trichlorophanol 096 ugil u 086
0BS5S0 QUTFALL D02 BMA-Watar 2.4 B-Trichlorophencd 0,96 ugil u 088
0BAST2 OUTFALL 002 BHA-Watlar Z.4-Dighloraphenal 0,96 gL u .56
080502 QUTFALL 002 BHA-Wator 2.4-Dimathyighanal 48 gL u a8
0BS02 QUTFALL 002 BRA-Watnr 2.4 -Dinitrophanal 14 il u 14
0BMO&D2 QUTFALL D02 BMA-Wator 2 4-Dinitrotolusns 0.86 ugil u 0.98
oemsne OUTFALL 002 BHA-Wator 2 B-Dichlaraphans 0.88 ugil u .98
OBAOS02 DUTFALL 002 BHA-Water 2, 6-Dinirotolwena 058 gL u 0.98
OBME02 OUTFALL 002 BRA-Water 2-Acetyia minofuorens 0.86 gl u .96
OB0502 QUTFALL 002 BMA-Wator 2-Chisronaphihalens 0.58 ugil u .98
080502 OUTFALL D02 BMA-Watar 2-Chigrophencd .54 ugll u 0.96
OBRE02 QUTFALL 002 BRA-Wator 2-Muasthyl-4 B-dinltrophenci 28 ugiL u z9
0BMS02 QUTFALL 002 BMA-Watar 2-Mathyinaphthalena 0,56 uglL u 0.98
OBMIEN2 OUTFALL 002 BMA-Watar 2-Naphihyamine L] ugiL u a8
OBMED2 CUTFALL 002 BRA-Water 2-Milrcanding 0.98. uglL u 0.98
OBMIGT2 CUTFALL 002 BbA-Water 2-Hirophanal 0548 ugll u 0.96
OBAED2 OUTFALL 002 BiA- ater 2-Pizaling 0.54 ugiL u 0,88
0BMISNZ OUTFALL 002 BMA-Water 3,3 -Dichlorobanaidine kL] uglL u kL]
ORMED2 CLITFALL 002 BMA-Y BRI 3, 3-Dimpshyihanziding 19 ug'l u 18
QBAS02 QUTFALL 002 BMA-V'atar I-Muthylcholanthrens 0,54 ugll 4] Q.56
ORMISH2 OUTFALL D02 BMA-Watar 3-Hitroaniling 0,845 ugll u 0.58
QBAISADZ OUITFALL 002 BMA-V'atar 44-D0O0 1.4 ugll u 4
0BNSN2 OUTFALL 002 BMA-Watar 4.4°-DDE 1.4 ugl u T4
080502 QUTFALL 002 BMA-Vdatar 44-00T 1.4 ugll u .4
080502 QUTFALL 002 BMA-Watar d-Aminabighenyl 38 ugll u 38
08MSNZ OUTFALL 002 BMA-Watar d-Bramapheny phany athar .66 ugll u 0.98
CANSDZ QUTFALL 002 BMA-Watar 4.Chiara-3-metivdphen of 086 gl u 0.86
0ANENZ OUTFALL 002 BrlA-Natar d-Chlaraaniing 086 ugll u 0.98
0aNED2 QUTFALL 002 BMA-Watar 4-Chiarapherd phang athar 1.8 ugfl u 1.9
DaMEaz QUTFALL D02 BMA-Wabar 4-Mitroaniling 0866 upll 1) .88
DEMEDZ OUTFALL 002 BMA-Wiatar A-Hitraphensd 14 ugll u 1
RMENE OUTFALL 002 B Water S-Hilro-o-toluiding 086 upl u 098
DANOSNZ DUTFALL 002 BMA-Wabar 7 A2-Dimathyibenz(a @nthracans 086 upl u 0,66
paMBa2 OUTFALL 002 HMA-Watar Acanaphihang 086 ugll u 0.56
PRNENE OUTFALL 002 BMAWatar #sanaphilhylans 0 B uplL u 0.88
DROBO2 OUTFALL 002 BV abar Acalophanona 086 upl u 096
GAMNED 2 OUTFALL 002 BNA-Wabar Aldiin 1.4 upl u 1.4
aNE0E OUTFALL 002 B aler Aniire 086 uplL u 096
a6 OUTFALL 002 (B W abar Anthescans fik: 1] upl u [ER =]
0aMNs0Z OUTFALL 002 BNA-Waler Azobenzena't 2-Diphenyhydrazine 088 upl u 086
GAME0 DUTFALL 002 BMHA-Walar Banziding pisil UL u 96
0RNE0T DUTFALL 002 BNA-Water Banzodaj@nthracens .86 ugll u 086



OB/D5IZ OUTFALL 002
0BMSNZ OUTFALL 002
08502 QUTFALL 002
OBOS02 QUTFALL 002
0B/O&TZ OUTFALL 002
DEOS0Z QUTFALL 002
DBASTE OUTFALL 002
0BOST2 DUTFALL 002
0BOS02 QUTFALL 002
DEMSDZ QUTFALL 002
DEOS0Z QUTFALL 002
0ans02 OUTFALL 002

QANR0Z QUTFALL 002
DEME0Z QUTFALL 002
08502 QUTFALL D02
08502 DUTFALL D02
0BD502 OUTFALL 002
0B D502 QUTFALL 002
O8iamz QUTFALL 002
080502 QUTFALL 002
0B/050Z OUTFALL 002
0B/0SM2 OUTFALL 002
080502 QUTFALL 002
08A0&0E OUTFALL 002
08MO&02 OUTFALL 002
DAMS0E QUTFALL 002
DBMOSO2 OUTFALL 002
0BN0502 OUTFALL 002
DAN&02 OUTFALL 002
0a0502 OUTFALL 002
DEDSDZ OUTFALL 002
QEDS02 DUTFALL 002
O80S02 QUTFALL 002
QAMNSD2 QUTFALL 002
08ME02 OUTFALL 002
GEME02 CUTFALL 002
08502 DUTFALL 002
0B/D502 QUTFALL 002
OB0502 DUTFALL 002
060502 OUTFALL 002
080502 OUTFALL 002
OBMDSAE OUTFALL 002
QBMEVOZ QUTFALL 002
DBMSOZ OUTFALL 002
OBSOZ OUTFALL 002
0BAS02 DUTFALL 002
DBAS02 DUTFALL 002
0B/0SD2 QUTFALL 002
08/OSTE QUTFALL 002
DAMOST2 QUTFALL 002
DA0ST2 OUTFALL 002
0ANST2 OUTFALL 002
LANST2 OUTFALL 002
080502 OUTFALL 002
040502 OUTFALL 002
DAN502 OUTFALL 002
0&0502 OUTFALL 002
Q80502 QUTFALL 002
080502 DUTFALL 002
080502 DUTFALL 002
080502 OUTFALL 002
OBMDSA02 DUTFALL 002
OBOS/A02 QUTFALL 002
OBASA02 QUTFALL 002
OBMDEM2 OUTFALL 002
OBO&02 QUTFALL Q02

BMA-Water
BMA-Watar
BRA-Wabar

BHA-Waiar
BrA-Nalar
[BPLAW rlisr
BMA-Water
BMA-WEiar
BMA-W e
BMA-Water
BNA-Water
BHA-Water
BMA-Waler
BHA-Water
Ba-\Waber
BNA-\Wabar
BMNA-W atar
B atar
BrA-Wabar
BMA-Water
BMA-Watar
BMA-Watar
BMA-Nalar

BMNA-aler

BHA-Watar
BMA-Watar
BrA-Wabar
BMNA-Water
BMNA-Watar

Berwolalpyrene
Berzolbluoranthana
Banzoig.h.ijperyene
Banzo(k jluoranthane
Banayl alcohol
Bis{2-chioroathenyjmelhans
Bia(2-chiarealmylainer
Bis(2-chioroisopropyljethar
Bis(2-athyiheond |phthalate
Butyl barzy phthalate
Chrysens

Di-r-bruityd phrihalane
Di=n=octyl phihalats
[Diberzola,hlanthracens
Diberzofiran

Dieddrin

Dinthyl phitalabe
Dimethyl phthalate
Dimetaminoazobenzans
Dincset

Diphenydaming
Endasulfan |

Endasutfan

Endaosulfan sutfate

Enidrin

Endrin aldehyda

Ethyl methanasulfonate
Fluorarthene

Fluorara

Haptachlor

Haplachior apoaide
Hexachl o banzens
Hexachiombutadiene
Haxachimmocyclopentadians
Hexachloroathana
Hexachiropropens
Indonod 1,2, 3-cd jpyrene
Esophanone

keosairmia

Mathapyrilana

Methyl methanesulfonate
MN-Nitrasodi-n-butylaming
N-Higrasadi-n-prapylamine
N-hEmsodisthylamine
M-Hitrasodimethylamne
N-Hitmsodiphenylamine
N-Hitrosomettydatylamine
MW-Hibrosomonghaoling
N-Nitrosopiperiding
H-Nitrosogy rralidine
Maphthalene
Hmbanzene

Hgrogu ingling-1-godde:
PantachicroDenzena
Pantachioroathane
Pentachioronitrobenzena
Pentachiorophanal
Phenacatin
Phanarithing ne

Pheanal

Pyrene

Pyridina

Safrole

alpha-BHC

beta-BHC

celta-BHC

parmma-BHC

m,p-Cresols

o-Crasal

o-Toluidine

Bic-AGRLIMMNEE  Algal Growth Potental
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080502 OUTFALL 002 Bio-Chl-a Chigeaphyll-A, Maneshromatic, Water 11 gl i 085
OBMDSM2 OUTFALL 002 Bio=Chl-a Phasophylin-A, Monochromatic, Water 19 uglL i 0.85
oRO502 OUTFALL 002 Bio-Taxicology Bioassay-Acute-Screan-FW-C.dubla, LGS0 104 LCSa L

DEDEDZ OUTFALL 002 Bio-Toxicology Bioassay-Acute-Screan-FW-Fish, LCS0 100 LCS0 L

DBOS0E QUTFALL 002 GC-Water Alachlor 057 ugl u 05T
OBDE02 OUTFALL 002 GC-Water Amatryn 0,048 ug'L u 0.048
0B/D502 OUTFALL 002 GO-Water Atrazing 0,048 upl u 0.048
OBADSDZ OUTFALL 002 GL-VWater Arinphos Methy 0.048 L u 0048
08/0502 QUTFALL 002 GO-Waber Biromacil 019 ug'L u 019
ANG02 QUTFALL 002 GC-Water Butylate 018 'l u Q.19
080502 DUTFALL D02 GC-Water Chlorpynifos Ethyl 0.048 [T u 0.048
080502 DUTFALL 002 GC-Water Chlorpyrifas Methyl 0.085 gl u 0.085
08/05/02 DUTFALL 002 GC-Watar Diazinan 0048 [T u 0.048
08/0502 OUTFALL 002 Go-Water Ethion 0.048 ugll u 0048
080502 OUTFALL 002 GC-Waler Ethoprap 0.095 ugll u 0.0695
0&M502 OUTFALL 002 GC-Watar Fenamiphos 018 ugrll 1] 018
DE05M02 OUTFALL 002 GIC-Walar Fonofos 0.095 uglL w 0.0es
DBAS02 QUTFALL 002 GC-Watlar Hexazinona 0.095 ugh u 0065
OBOSM02 OUTFALL 002 GC-Watar Matathian 014 ugl 1] 014
DAMSMN2 OUTFALL 002 GIC-Watar hiada laxyl 024 uglL u .24
QBOS02 QUTFALL 002 GC-Water higdolachior 048 uglL U 048
DEDS02 OUTFALL 002 GC-Watar Magtribuzin 0.085 ugl u 0.095
DBOS02 OUTFALL 002 GC-Water Mavinphos 018 uglL u LIN ]
DADSME OUTFALL 002 GIC-Water Naled 0.74 ugll u 0.76
DADSTZ OUTFALL 002 GC-Waser Moeflurazon 0.085 uglL u 0.085
08052 DUTFALL 002 GC-Water Parathion Ethyi 014 upl u 014
080502 OUTFALL 002 GC-Waser Parethion Methyl 0.085 ugll u 0,085
080502 OUTFALL 002 GC-W aser FPhorate 0.048 upll u 0.048
080502 OUTFALL o02 GC-Wabar Promeinym 014 L'l u 014
08/0502 OUTFALL D02 GC-Waber Simazine 0.074 upll | 0,048
08/0502 DUTFALL D02 Metals-¥y ater Aluminum 49 'l 10
08/05/02 QUTFALL D02 Metals-\W eter Arsanic 22 gl I 0.75
08106M02 OUTFALL DD Metals-Waier Cadmium 0.025 gl u 0.025
08502 OUTFALL D02 Metals-Water Calcium 51.8 mplL 0.05
08/05M02 OUTFALL D02 Metals-yyater Chromium 2 ugll u 2
08/M502 OUTFALL 002 Matals-Waler Cappar 0.rs ugl u 0.7s
080502 OUTFALL 002 Metals-Yater Iron 34 ug'll I 10
0BMEM2 DUTFALL 002 Matale-Water Lead 0.1 ugll u iR ]
080502 DUTFALL 002 IMetals-Water Magnasium 0.2 mgL 0.0
O8MEM2 OUTFALL 002 Bhatals-Water Nickal 2 uglL I 2
OBMDSMN2 OUTFALL 002 hatals-Water Saleniem 1 ugl u 1
DEMSM2 OUTFALL 002 Mbatals-\ates Silver 002 ugll u 0oz
DEDE02 QUTFALL 002 Matals-Watar Sodium 234 mgiL 0.075
080502 OUTFALL 002 Matais-Watar Zing 4 uglL u 1
DE/DSMOZ OUTFALL D02 Mutrients-Liguid  Ammonia-N 0.084  mg ML 0.01
[B/O5M2 OUTFALL D02 Musrignts-Liguid Fluaride 18 mg FiL 005
DBOH0ZE OUTFALL 002 Mutrients-Liquid ~ NOZWNOZ-N 018 mg WAL 0.004
OB0502 OUTFALL 002 MNutrents-Liquid ~ N_KJEL_TOT 0.47 mg ML 0.04
080502 QUTFALL 002 Mutrients-Liquid ~ O-Phosphata-P 0482 mg PIL 0.08
(80502 QUTFALL D02 Mutrbants-Liquid Sulfate 140 mg S04/ |
08/05/02 OUTFALL 002 Mutdgnis-Liquid  TotakP 1 mg PL A 0048
08/05M0E OUTFALL D04 BMA-VWater 1,2.4.5-Teimchionabanzena 0.94 ugl u 0.94
GaM0EM2 CUTFALL 004 BHA-Walar 1,2 4-Trichiorobenzane 0.84 ug'l u 094
(80EN0E QUTFALL D04 BMA-Water 1,2-Dichlorbenzana 0,84 up'l u 0.94
080GM02 CUTFALL D04 BhA-Natar 1,3, 5 Trinitrobenzena as [rn u 38
08/05/02 QUTFALL 004 BMA-atar 1,3-Dichlorebanzane 0.94 uglL u 094
O0ANSMZ CUTFALL 004 BHA-Watar 1,3-Dinitrobenzens 1.9 gl u 1.9
0EI5M02 OUTFALL 004 BRAN ater 1,4-Dichlorsbanzans 0.54 gl u 04
08/05/02 OUTFALL D04 BMA-Waler 1,4-Naphihoguinona 19 ugil u 18
QEOEN2 QUTFALL 004 BMA-YaRr 1-Maphehylaming 8.4 ug u a4
0BA5/02 OUTFALL D04 BMA-NY ater 2,3,4,8-Tetrachlorophanal 19 ugrlL u .8
OB/OS0Z OUTFALL 004 BRAAN aler 24,5 Trichlorophano! 0.54 ugl u 0,94
OBMOS02 OUTFALL 004 BMANaler 2 4,8-Trichloropheanol 054 uglL U 084
OBOSN2 OUTFALL 004 HMA-Watar 2 A-Dichlomphenal 0.4 ugi u 084
OBOSO2 OUTFALL 004 BMA-Watar 2 4-Dimethylphanal 47 uglL 1] 47
OROS02 OUTFALL 004 BMNA-Water 2.4-Dinropheno 14 uglL u 14
OB/O5/02 OUTFALL 004 BMNA-Waler 2 d-Dinitrodolumna 054 uglL u 054
DEDBTDZ CUTFALL 004 BMA-Waler 2.8-Dichiorapheanal 084 ugll u 084
D3OS0 OUTFALL 004 BMA-Waler 2,6-Dinitrotoluane 054 ugL u 084
080502 OUTFALL 004 BHA-Water 2-Acatylamanafiuorens 0.94 ugll u 054
08/0502 OUTFALL 004 BN&-Water 2-Chiorenaphthaiana 0.94 up'l u 0.94
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0AN0S0Z OUTFALL 004
DBAOS0E OUTFALL 004
DBMNSM02 OUTFALL 004
DAOENDE QUTFALL 004
OBRMOSZ CUTFALL 004
DEOSDZ CUTFALL 004
DADSO2 OUTFALL 004
OB0S02 CUTFALL 004
OAMN5M02 OUTFALL 004
DEOS02 OUTFALL 004
080502 OUTFALL 004
08002 OUTFALL 004
O8/DSM2 OUTFALL 004
0aOST2 OUTFALL 004
08/05/02 OUTFALL 004
080502 QOUTEALL 004
080502 OUTFALL OG04
QANS02 QUTFALL 004
0BNE0R2 OUTFALL OG04
080602 QUTFALL 004
OBOS02 OUTFALL (04
OBOSN02 OUTFALL 004
ORMOSA02 OUTFALL 004
DROSN2 OUTFALL 004
ORMSN02 QUTFALL 004
DBOGMN2 QUTFALL 004
DBOEN2 OUTFALL 004
DEOE02 CUTFALL 004
QE0EM02 OUTFALL D04
OB0502 CUTFALL 004
OB0EG2 QUTFALL D04
CE0502 QUTFALL 004
O805/02 DUTFALL D04
080502 QUTFALL DD4
08/05/02 OUTFALL D04
08502 OUTFALL DD4
08/05/02 OUTFALL D04
OAN0E0E QUTEALL D0g
080802 OUTFALL (04
080502 QOUTEALL 004
0ANS02 OUTFALL (04
OB/0S0R QUTFALL (04
DE0SN02 QUTFALL 004
DBOS02 CUTFALL 004
DRN502 OUTFALL 004
OBDSD2 OUTFALL 004
DEOS02 QUTFALL 004
DBDS02 CUTFALL 004
ORAO02 QUTFALL 004
080502 QUTFALL 004
080502 OUTFALL D04
OEDS02 QUTFALL 004
080502 QUTFALL 004
08002 QUTFALL 004
08/0502 QUTFALL DO4
08M502 QUTFALL DD4
0EMDS02 OUTFALL D04
08/0502 OUTFALL 004
080502 OUTFALL O
08M502 OUTFALL G0
08502 OUTFALL 004
080502 DUTFALL 004
080502 OUTFALL 004
DBOS02 OUTFALL 004
OBAOSA2 OUTFALL 004
DEAOSD2 QUTFALL 004
OROSD2 OUTFALL 004
DBOS02 OUTFALL 004
00502 CUTFALL 004
OH0502 OUTFALL 004
O8DS02 OUTFALL 004

BMA-Watar
BHA-Walter
BHA-Walter
BMA-W ater
BHA-Water
BA-Water
BMA-Watar
BMA-Water
BMASWabar
BNA-Wabar
BHNA-Waber
BNA-Yater
BHA-Wabar
BNA-YalEr
EMAWN aEF
BMA-Watar
BMA-Watar
BMA-Watar
BMA-Watar
BMA-YWater
BMA-Watar
EMA-VWaler
EMA-Walar
BhA-Water
BMA-Water
BhA-Water
BMA-Water
BhA-Water
BMA-Water
BMA-Water
BMA-Watar
BMA-VWater
BMA-"Ebar
BMA-atar
BMA-atar
BMA-YWatar
BMA-Watar
BMA-Watar
BMA-Watar
BMA-Yalar
BMA-Watar
BMA-Water
BMA-Water
BMA-Waler
BMA-Waier
BMA-Waler
BMA-Water
EMNA-Water
BMA-Watar
BHA-Water
BHA-Watar
BHA-Water
BMA- W atar
BrA-Watar
BMA-Watar
BMA-Watar
BMA-Watar
BMA-Water
BMA-Water
BMA-Water
BMA-Water
BMNA-Water
BMA-Waler
BMA-Water
BMA-Water
BMA-Water
BHA-Water
BHA-Water
BHA-Water
BHA-Water
BNA-Waber

2-Chioropheanal

2-Methyl-4. B-dinitroghanol
2-Mathyinaphthalens
2-Maphthylamine
2-Mibrganiling
2-Nibrapherol

2-Picoline
3,3"-Dichlorobenziding
3,3-Dimathytanzidineg
3-Methylcholanthrane
Z-Mitraanilineg

44000

4 4DDE

44007

4-Aminabiphenyl
4-Bromophenyl phenyl ether
4-Crloro-3-methyiphanal
4-Chioroaniling
4-Chiorophany! pheny| ather
4-Mitroaniline
4-Mitroghanol
S-Mitro-o-toluidine
T.12-Dimethylbenz(ajanthracans
Acanaphthense
Acanaphthylens
Acatophanong

Huldirin

Aniling

Anthracens

Azpbenzenall 2-Diphenylhydrazing
Banzidina
Banzo{a)anthracans
Banzola)pyrane
Banaolb)fuoranthens
Banzolg, hijperylens
Banzo(k fluoranthens
Banzyl alcohol
Bis{2-chioroethoxy jmathane
Bls{2-chioroathylather
Blis{2-chiongisopropyl Jather
Blis{2-athylheoyliphihalate
Butyl benzyl phthatate
Chrysans

Ci-n-butyl phithalane
Di-n-octyl phihakate
Diberzoja hjanthracens
Dibanzoiuran

Diigldrin

Dimthyl phihalate

Dty phihalate
Dirmathyiamincazobenzens
Dinosab

Diphanylamine

Endosulian |

Endosultan I

Endosultan sulfale

Endrin

Endrin aldahyde

[Ethyl mathanasulfonata
Flucranthans

Flueorena

Haplachior

Haptachlor epoxide
Haxachiorobanzane
Haxachiorobutadiane
Haxachiorocyclopantadiens
Hamachloroathane
Hexachioropropens
Indanol1,2,3-cdjpyrens
Isopnorone

Isosalrale
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0AMS02 OUTFALL 004
0AM5T2 QUTFALL 004
DANSTE OUTFALL 004
0EME02 QUTFALL 004
QANSTZ OUTFALL 004
QA0S02 OUTFALL 004
(A0S0 OUTFALL 004
0ANST2 QUTFALL 004
CADET2 QUTFALL 004
(A0S OUTFALL 004
0ams02 OUTFALL 004
DANSTZ OUTFALL 004
0AOST2 OUTFALL 004
CANST2 QUTFALL 004
GAMOSIEE OUTFALL 004
0a0S02 QUTFALL 004
DANSTZ QUTFALL 004
0E0502 QUTFALL 004
(E0&02 QUTFALL 004
QA0S 02 QUTFALL 004
CEDST2 QUTFALL 004
(RS2 OUTFALL 004
0AMS0E OUTFALL 004
DEMSTZ OUTFALL 004
DAMET2 OUTFALL 004
(A0S0 OUTFALL 004
0AmS02 QUTFALL 004
080502 OUTFALL 004
0R/0S02 OUTFALL 004
0A05T2 QUTFALL 004
(AMNETE QUTFALL 004
0AMST2 QUTFALL 004
(ADST2 OUTFALL 004
(EMS0R OUTFALL 004
fams0E OUTFALL 004
DEDSTZ OUTFALL 004
DAMOETE OUTFALL D04
(ANST2 QUTFALL 004
DENSTE QUTFALL 004
CA0ET2 DUTFALL 004
A0S0 OUTFALL 004
DANSTE OUTFALL 004
DENSNZ OUTFALL 004
DENSTZ OUTFALL 004
0BOST2 DUTFALL 004
CAMNSNZ QUTFALL 004
Da/OS02 QUTFALL 004
DANSTZ OUTFALL 004
DENETE DUTFALL 004
0502 QUTFALL 004
CROST2 OUTFALL 004
0ROS02 QUTFALL 004
DANSTE OUTFALL 004
DANSTE OUTFALL 004
DAMOS02 DUTFALL 004
DAMAT2 OUTFALL 004
CEMETZ QUTFALL 004
0AMNST2 QUTFALL D04
080502 QUTFALL 004
DANSTZ OUTFALL 004
DEOSTE OUTFALL 004
DANSTZ OUTFALL 004
CANSOE QUTFALL 004
DE0ST2 QUTFALL 004
CENSTE QUTFALL D04
DE0502 DUTFALL 004
DANSTZ QUTFALL 004
DEST2 QUTFALL 004
080502 QUTFALL 004
DROSTZ OUTFALL 004
0ENS02 DUTFALL D04

BHAW e
BHA-Water
BMA-W ater
BHA-W ainr
BMA-W Eler
BERLA-W sl
B e
BHA-W ater
BHA-W ater
B aler
BHA-Waler
BHA-W ater
B aled
BHA-W ater
B aler
BV e
BHA-W atar
BHA-W aier
B aler
BMA-W ainr
BHA-W aler
BNA-VW aler
BHA-Waler
BHA-W ater
BMA-W ater
BAA-W aler
BHA- W aler
BHA-Water
B aler
BHA-W ater
BHA-W aler
Big-AGPLimNu

Big=Chl-a
Bio-Toxicology
Bio-Tiouicology
ZC-\Watar
FC-\Vater
GC-Matar
EC-AVater
GC-\ater
GE-\Watar
GC-Watar
GC-\Watar
GL-Watar
EC-AVater
GC-Water
GC-atar
SC-\Vater
GC-Water
GC-AVatar
GC-\Water
GC-\Watar
GC-\Watar
G ater

GC-Water
GV atar
GC-Water
GC-\Yatar
GC-\Waker
G-\ atar
Metala-Ny atar
Metals-"W abar
Medals-\W ater
Metals-\Watar
Metals-\Y atar
Muotals-\W atar
Medtals-Water
Metals-\Watar
Metals-\Watar

Mathapyniena

Mathyl mathanesulionate
N=Nitrosodi-n-butylamine
M-Hitrosadi-n-propylamine
N-Hitrosodiathylaming
N-Nitrosodimathdaming
M-Nitrosodighenylamine
M-Mitrean meihylathylamine
N-hitresa marpholing
M-Nitrosopigenidins
N-Nitroso pyrodiding
Maphihalene
Mitrobanzana
Mitroquinaline-1-oxde
Pantachiorobenzeans
Panlachloroethans
Pertachionenilrobanaana
Partachioreahens
Fhanacatin
Phanarllvana

Fhanal

Pyrang

Pryrid ina

Safrole

aipha-BHC

beta-BHC

delta-BHC

pamma-8HC
m,p-Crasols

o-Crasol

o-Toluiding

Algal Grossh Fotansial

Chiarophyli-A, Monachromatic, Water
Phasaphytin-A, Moncchromatic, Water
Bigassay-Acule-Screan-FW-C dubia, LCS0
Bioassay-Acule-Screan-FW-Fish, LES0

Alachlor
Amatom
Alraring
Azinphas Methyl
Bromaci
Butylaba
Chiorpyrics Ethyl
Chiorpyrifos Mathyl
Diazinan

Ethion

Eihoprop
Faramiphos
Fanafas
Hexazinone
Madathion
Metalaw
Medodachior
Metribuin
Mevinphas
Maled

Mo rfirazon
Parathion Ethyl
Parathion Mathyd

Prometryn
Bimazine
Bumirum
Arsenic
Cadmium
Calcium
Chromium
Copper

Lead
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0.054
0,16
0054

1.9
0,025
408
0.7%

0.1

ug'l
uglL

gL
uglL
ugll

L'l
gL
ug'l
UL

ugl
Ul
gl

gl
ugll

ug'L
ug'L

[F-18
upll
ugll
upiL
upiL
mg DnyWiL

ug'l
LCS0
LCS0

ug'l
Ul

ul

ug'l
up'l

ug'll
up'l
ug'll

up'l

ug'l
ug'l
uplL
up'L

upll
ugll
ug'l
ugll
uglL
uglL
ugll
ug'l

ugll
ug'lL
ug'l
upl
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OBOSD2 QOUTFALL O0d
QBOSA02 QUTFALL 04
DBMOSN2 QUTFALL 004
OBOSM02 DUTFALL 004
OBOE02 DUTFALL 004
DBOS02 DUTFALL 004
GBAE02 CUTFALL 004
DEOS02 CUTFALL 004
(B0502 OUTFALL 004
OE0502 QUTFALL D04
OBMS02 OUTFALL D04
OBMS/02 OUTFALL D04
08/05/02 TEST SITE
08502 TEST SITE
08E/02 TEST SITE
08/05/02 TEST 2ITE
08502 TEST SITE
08NS2 TEST SITE
08502 TEST SITE
DBNS0Z TEST SITE
Damse2 TEST SITE
DE/OS/0Z TEST SITE
DEOS02 TEST SITE
DEMNSOZ TEST SITE
DEMNS02 TEST SITE
OB0S/02 TEST SITE
DB/OS02 TEST SITE
080502 TEST SITE
D8/0802 TEST SITE REP-2
080502 TEST SITE REP-3
080502 EQUIPMENT BLE
080502 EQUIPMENT BLE
080502 EQUIPMENT BLE
08502 EQUIPMENT BLK
080502 EQUIPMENT BLE
O8ROR02 EQUIPMENT BLK
080802 EQLIPFMENT BLE
OAME02 EQUIPMENT BLK
0aMED2 EQUIFMENT BLEK
0802 EQUIPMENT BLK
080802 EQUIPMENT BLK
08KS02 EQUIPMENT BLE
080802 EQUIPMENT BLE
0AMNE02 EQUIPMENT BLK
0aE0E EQUIPMENT BLE
O8NS0 EQUIPMENT BLK
080502 BEQUIPMENT BLK
080502 EQUIPMENT BLK
0B/05/02 EQUIPMENT BLK
DEOSNE EQUIPMENT BLK
D052 EQUIPMENT BLK
DRO&NZ EQUIPMENT BLE
OROENZ EQUIPMENT BLE
OROS02 EQUIPMENT BLK
DBDS02 EQLIFMENT BLK
QBOENZ EQUIPMENT BLE
0BDS02 EQLAPMENT BLE
OLDS02 EQUIPMENT BLE
08/0R02 EQLIFMENT BLK
OAN502 EQUIPMENT BLE
D502 EQUIFMENT BLK
Q80502 EQUIPMENT BLE
08/05M02 EQUIPMENT BLK
08/0502 EQUIFMENT BLE
0aM0E02 EQUIFMENT BLE
08/0802 EQUIPMENT BLK
CAAS02 EQUIFMENT BLE
08/05/02 EQUIPMENT BLE
080502 EQUIPMENT BLK
DR0S02 EQUIPMENT BLK
DANSNZ EQUIFPMENT BLK

Metals-Water
Metals-\Water
Metals-Water
Metals-Watar
Metale-Watar
Mutrients-Liguid
Hutrents-Liguid
Nulrignts-Liguid
Mulrients-Liguid
Mutriants-Liquid
Mutriants-Liquid
HNutrients-Ligquid
Bio-AGP/LimNut
Big-Chl-a
Bio-Chl-a
Big-Chl-a
Blo-Chl-a
Bio-Invertebrabes
Blo-Invertebratas
Blo-PeriiPhylo
Bio-PerifPhyio
Bio-PeriiPhyla
Big-PeriiPhylo
Mutriants-Liguid
Mutriants-Liguid
MNutrignts-Ligud
Mutrignts-Liguid
Nutrients-Liguid
Biceimeriebrales
Bi-kvwerie brates
BMA-Nater
BMA-Water
BMA-Nater
BMA-Water
BMA-Watar
BMA-Waar
BMA-YEDEr
BMA-Watar
BMNA-Watar
BMA-Watar
BMNA-YWatar
BMA-Watar
BMA-Water
BMA-Watar
BMA-Water
BMA-Water
BHA-Waler
BMA-Water
BHA-Water
BMA-Waler
BhA-Water
BHA-Water
BHA-Water
BHA-Water
BHNA-Wates
BHA-Water
BMA-Water
BHA-Water
BMA-atar
BMA-Watar
BMA-Watar
BMA-Watar
BMA-Waler
BMA-Watar
BMA-Watar
BHA-Watar
BMNA-Watar
BMA-Watar
BHA-Watar
BMA-Waler
BMA-Water

Mickal

Salenism

Silvar

Sodium

Zinc

Ammaania-h

Fluoride

NOZNOE-N

N_KJEL_TOT

O-Phosphate-P

Sulfate

Total-P

Algal Growth Polanlial

Chioraphyll-A, Monochromatic, Periphyion
Chiorophyll=f, Manochromatic, Wates
Phaeaphylin-A, Monochromalic, Periphyton
Phaeophytin-A, Monochromatic, Waler
Macroinwed-PW-Cual-Dipnabad-# Taxa
Macroinwed:-FW-Ouan-ArSubstrd Taxa
Pariphyton-Quantilative-8 Diatom Taxa
Periphyton-Cuantitative-8 Wet Taxa
Phyteplankion-Cuantitative-# Wet Taxa
Phyteplankion-Ouantitative-#Diatom Taxa
Amrmcnia-M

NOZMO3-N

W_KJEL_TOT

C-Fhosghate-F

Total-P
Macrolnvert-FW-Quan-ArSubsir-# Taxa
Macroinvert-FW-Quan-ArnSubsir-# Taxa
1,2,4_5-Tetrachlorobanzens

1,2 4-Trichiorobanzense
1,2-Dichlorobenzens
1.3,5-Triniroberzane
1.3-Dichiorobenzana
1,3-Dinitrobenzena

1 4-Dichlorobenzens

1 4-Nephthoguinana

1-Maphthylamine
2.3,4,6-Tatrachloroghanol
2.4,5-Trichlorophanol
2.4,6-Trichlorophanal
2.4-Dichlorophanal

2. 4-Dimethyiphenal

2. 4-Dindtrophanol

2 4-Dinitrotoluene

2, 8-Dichlorophanol

2,6-Dinitroioluene
2-Acatylaminofluorana
2-Chloronaphthalene

2-Chloroghanol

2-Methyl-4 B-dinitrophenal
2-Methyinaphthalane

2-Maphidaming

2-Nitraaniline

2-Mitrapherpd

2-Ficoling:

3,3 Dichlorobenziding

3,1 Dimathyenziding
A-Meathylchalanthrane

ANitroaniling

44000

4.4-DDE

4.4-D0T

4-Aminobiphenyl

4-Bromopheny phenyl ether
4-Chioro-2-maelhyiphenol
4-Chloroaniling

4-Chiorophany phenyl ather
4-Nitraaniling

4-Nitreghanol

19

ooz
L]

.o

0.004
1.4
0.42
BS
0.6
5.36
21
A
3.8
0,88

uplL
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0ans02 EGUIPMENT BLE
0AM502 EQUIPMENT BLK
CaNS102 EQUIPMENT BLK
0aM0502 EQUIPMENT BLK
0AM502 EQUIFMENT BLKE
0EM5102 EQUIPMENT BLK
0ANSN2 EQUIPMENT BLE
0aNS02 EQUIPMENT BLK
DANS02 EQUIPMENT BLK
08/0502 EQUIPMENT BLE
0aNE02 EQUIFMENT BLK
08/05/02 EQLIPMENT BLE
080502 EQUIPMENT BLK
0ANS02 EQUIFMENT BLE
08502 EQUIPMENT BLE
0ANEN2 EQUIPMENT BLE
0AMS02 EQUIPMENT BLK
DANS02 EQUIPMENT BLK
0AM0502 EQUIPMENT BLK
DENSD2 EQLIPMENT BLK
08ME02 EQUIPMENT BLE
OBME02 EQUIPMENT BLK
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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 (FOEP SOP FT 3100, based on Plafkin ef al., 1989 and Barbour and Stribling, 19484). 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 s assigned to
one of four categories: Optimal (120-160 points), Suboptimal (80-118 points), Marginal (40-78 points), and Poor (11-39
points).

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

Algal Growth Potential (AGP): The effluent and water from control and test sites are autoclaved, filtered (0.45um),
inoculated with the unicellular green alga, Pseudokirchneniella subcapitata (formerly 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 (1887) found that an AGP above 5.0 mg dry
weight/L represents a “problem” threshold for fresh receiving waters, implying nutrient enrichment. High AGP values may
constitute one line of evidence for violation of FAC 62-302.530{47), FAC 62-302.530(48)(a) and/or 62-302.530(48)(b).

The concentration of nutrients in a 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 ef al. 1878). The
expected amount of production is calculated as 38 times the total soluble inorganic nitrogen (nitrate and nitrite plus
ammaonia) under nitrogen limitation or 430 times the ortho-phosphate (OP) concentration under phosphorus limitation with
an error of £ 20%. When the ratio of nitrogen to phosphorus (M:P) is less than 11:1, nitrogen limitation of algal production
is likaly. When the N:P ratio is above 11:1, phosphorus limitation is likely. Production of lower biomass than expected may
be evidence of growth inhibition related to toxic compounds present in the water sample tested and may be a violation of
FAC 62-302.530(62).

(3) Phytoplankton and Periphyton Assemblages

Chlorophyll 2 Content: Chlorophyll a content is measured in both phytoplankton and periphyton samples to estimate
algal biomass (APHA 1992, modified from Sfandard Methods 10200H). High algal biomass implies nulrient stress
{Stevenson and Bahls 1999) and may be a violation of FAC 62-302.530(47), 62-302.530(48)(a) andfor 62-302.530(48)(b).

Cell Density: Cell density is estimated as number/ml for phyloplanklon samples and number/cm® for periphyton
samplas (APHA 1992, modified from Standard Methods 10200F and 10900G).

Taxa richnass: Taxa richness is the number of distinct algal taxa present in a sample. Stress tends to reduce the
number of differant types of algae present in a sample, but moderate nutrient enrichment of nutfient poor waters may
sometimes be comelated with increased algal taxa richness (Stevenson and Bahls 1998).

Community Composition: Shifts 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 1289) and
may constitute violations of FAC 62-302.530{47), 62-302.530(48)(a) 62-302.530(48)(b) andior 62-302.530(62).

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a maasure of
biclogical 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 1988). Low
diversity scores related to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-
302.530(48)(b) andfor 62-302.53062).

(4) Benthlc Macroinvertebrate Assemblages

Taxa richness: Taxa richness is the number of distinct macroinvertebrate taxa present in @ sample. Stress, habitat
destruction and pollution tend to reduce the number of diffarent types of organisms prasent (Karr and Chu 1958).
Decreases in taxa richness related to a facility’s effluent may constitute violations of FAC 62-302.530(47), 62-
302.530(48)(a) 62-302.530(48)(b) andfor 62-302.530(62).

22



Percent Contribution of Dominant Taxon: Percent confribution 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 al., 1988). Increases in the percent confribution of
the dominant taxon related to a facility’s effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a)
and/or 62-302.530(48)(b).

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a measure af
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 FAC 82-302.530(11).

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 sita with a high Florida Index score is considerad healthy (Ross 1990). Decreases in Florida Index points related
to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) andlor 62-
302.530(62),

Ephemeroptera/Plecoptera/Trichoptera (EPT) Taxa: This value is the number of EPT taxa present. More EPT taxa
are usually present in unpolluted waters (Plafkin et al.,, 1888, Wallace ef al., 1996). Decreases in the number of EPT taxa
related to a facility's effluent may constitule viclations of FAC 62-302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) and/or
62-302.530(62).

Community Compesition: Shifts in proportions of major groups of organisms downstream of a point source,
compared to upstream, control 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 FAC 62-302.530({47), 62-302.530(48)(a)
§2-302,530(48)(b) and/or 62-302.530(62).

Functional Feeding Groups: Environmental degradation may differentially affect groups of invertebrates based on
how the group feeds (e.g. predators, deposit feeders, etc.). In Florida, poliution may be respensible for reducing the
numbers of filter feeders (FDEP 1994) and shredders (EA Engineering 1984). Changes in the proportions of functional
feeding groups related to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-

302.530(48)(b) and/or 62-302.530(62).

The Stream Condition Index (SCI): The SCI is a composite macroinvertebrate metric (Barbour e al. 1996a, b)
developed for Florida. Using data from qualitative dipnet samples, the SCI assigns points to seven parameters, depending
on how closely each parameter approaches an expected reference condition (Barbour et al. 1996a, b and FDEP S0P F5
7420, LT 7200). Points are summed to yield a final SCI score (range 7-33, depending on region and index period).
Included in the caleulation of SCI are taxa richness, number of EFT taxa, number of Chironomid taxa, percent contribution
of the dominant taxon, the Florida Index, percent confribution 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 SCI score of “Poor”
or “Very Poor” related to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-
302.530(48)(b) andfor 62-302.530(62).
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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 |
Periphyton
0.31 ; 3 1.04 | 2.16 ; 6.45 | 10.51 : .51 | 60.85

Chiorophyll & (m ﬂmz} 043 | 0.77 2.94 17.0 | 35 20
Hester-Dendy Diversity | 0.84 | 2.12 | 248 | 2,74 | 2.88 | 3.09 | 3.25 | 340 3.52 | 3.76 | 3.90 3.8
Hester-Dendy Taxa

Rlchnass 6 6.5 9 11.5 13 15 17 215 26 29 32 39
Dipnet Taxa Richness 9 1z | 17 |20 22 | 245 26 | 28 | 31 | 37 | S3 21
Total Kjeldahl Nitrogen | 0.30 | 0.39 056 | 0.73 | 087 [ 1.00 | 1.11 | 126 | 149 | 193 | 2.80 1.0
Ammonia 002 | 002 | 004 | 0.05 |0.06 | 0.08 | 0.11 | 0.14 | 0.20 | 0.34 | 0.60 0.065
Nitrate plus nitrite poi1 | o001 | 003 | 0.05 007 | 0.10 | 0.14 | 020 | 032 | 064 | 1.05 0.096
Total Phosphorus p.o2 | 003 | 005 | 006 | 010 | 0,13 | 0.18 | 025 [ 039 | 0.74 | 1.51 0.47
Orthophosphate 001|001 | 003|004 )| 005 ]| 008 ]| 041 | 0.17 | 0,27 | 059 | 1.37 0.38
Turbidity (NTU} pe0 | 00 | 1.20 | 145 | 2.10 | 2.80 | 360 | 450 | 6.65 | 10.45 | 16.30 ND
TEST SITE

[ Parameter [5% |10% |20% |30% [40% |50% |60% |70% |80% [90% [95% |Measured |
Periphyton

.31 | 0.43 ; : 2.16 : 4 10.51 | 17.0 ; .85 27

Chiorontyll 2 (mgfm) 0.3 0.77 | 1.04 2.94 | 6.45 39.51 | 60.8
Hester-Dendy Diversity | 0.84 | 2.12 | 2.48 | 2.74 | 2.88 | 3.09 | 3.25 | 340 [ 3.52 | 3.76 | 3.90 3.6
Hester-Dendy Taxa

Richnass 6 6.5 g 11.5 13 15 17 21.5 26 29 32 29
Dipnet Taxa Richness 9 12 17 20 22 24.5 26 28 31 37 53 28
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 | 0.87 | 1.00 1,11 | 1.26 | 145 | 1.93 | 2.80 0.77
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 0.01 |0.01 | 003 | 0.05 | 0.07 | 0.10 | 0.14 [ 0.20 | 0.32 | 0.64 | 1.05 | 0.026
Total Phosphorus 002 | 003 | 005 | 006 | 010 | 013 | 0,18 | 0.25 | 0.39 | 0.74 | 1.51 1.8
Orthophosphate p.o1 | 001 | 003 | 0.04 | 005 | 0,08 [ 011 | 0,17 | 0.27 | 0.59 | 1.37 1.7
Turbidity (NTU) 060 | 090 | 1.20 | 145 | 2,10 | 280 | 3.60 | 450 | 6.65 | 10.45 | 16.30 ND

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, 1991 (data collected 1980-1989). ND = No data.
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Appendix 8

Habitat Assessment Field Sheets.
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Appendix 9

Density l:numbarfcmz} and taxa list for periphyton collected from glass microscope slides incubated for 28 days
at a control site and downstream of Cargill Fertilizer, Inc. — Hooker's Prairie Mine discharge, August 5, 2002.

Control Site Test Site
Bacillariophyceae:
Achnanthes exigua 19810 9331
Achnanthes lanceolata 17226 92760
Bagillaria paxillifer - 1098
Capartogramma crucicula . 2185
Cocconels placentula 54693 96053
Eunotia sp. 117998 62572
Fragilariaceae - 1098
Gomphonema parvulum 861 -
Melosira sp. - 6038
Nawicula sp. 6460 4391
Navicula cryplocephala - 2195
Navicula minima 9044 4391
Nitzschia sp. - 2195
Terpsinoe sp. - 1088
Terpsinoe musica - 3293
Chlorophyceae:
Characium sp. - 21955
Chlorella sp. 1723 1647
Closterium gracile elongatum 431 -
Cosmarium phaseolus phaseolus 1292 -
Oedogonium sp. - 1647
Scenedesmus sp. - 549
Scenedesmus quadricauda 431 -
Selenastrum sp. 431 -
Stigeoclonium sp. 861 2744
Tefraedron minimum 431 549
Cyanophyceae:
Cyanobium parvum 2153 2744
Cyanobium plancticum 431 -
Lyngbya sp. 3876 -
Oscillatoria sp. 861 -
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Appendix 10.

Benthic macroinvertebrates collected from Hester-Dendy artificial substrates incubated at a Control Site
and downstream of the Cargill Fertilizer Inc. —~Hooker's Prairie Mine for 28 days (8/5/02). Taxa collected
and density (inljiﬂ.ri:;iualsa‘rr'lzlII rounded to the nearest individual (n = 3 samples).

Control Site Test Site
Amphipoda:
Hyalella azteca 5 3
Gastropoda:
Ancylidas 5 228
Ferrissia sp. - 32
Ferrissia hendersoni - a7
Hebetancylus excentricus 11 -
Lasvapex sp. - 3
Micromenetus sp. - 56
Pyrogophorus platyrachis = 124
Coleoptera:
Coptofomus sp. - 3
Dineutus sp. 11 11
Dubiraphia vitfata 13 -
Microcylloepus sp. 3 -
Microcylioepus pusiilus 34 -
Stenelmis sp. 140 T
Diptera:
Ablabesmyia mallochi 19 21
Ablabesmyia rhamphe grp. 3 13
Beardius sp. 5 =
Ceratopogonidae 3 i
Chironomidae 53 8
Chironomus sp. - 5
Cladotanytarsus sp. 13 19
Corynoneura sp. 11 -
Cryptochiranomus sp. - 3
Dicrotendipes sp. 5 -
Dicrotendipes modesfus 5 3
Dicrotendipes neomodesius B -
Dicrotendipes simpsoni 5 82
Glyptotendipes sp. - 5
Goealdichironomus sp. 3 -
Goeldichironomus amazonicus 8 -
Goeldichironomus natans - 3
Kieffarulus sp. - 5
Labrundinia pilosella - 13
Palpomyialbezzia Qrp. 3 -
Penfaneura inconspicua 132 -
Polypedilum sp. 1 3
Polypedilum beckae 19 71
Polypedilum flavum 481 -
Polypedilum halterale grp. 3 19
Polypedilum illinoense grp. 11 29
Polypedilum scalasnum grp. 85 3



Rheotanytarsus exiguus grp.
Rheotanytarsus pellucidus
Stelechomyia perpulchra

Stenochironomus sp.
Tanytarsus sp.
Tanytarsus sp. A Epler
Tanytarsus sp. C Epler
Tanylarsus sp. T Epler
Thienemannialla sp.
Tribelos fuscicornis

Ephemeroptera:

Acerpenna pygmaea
Baetidae

Caenis sp.
Heptageniidae
Stenacron sp.
Stenonemas sp.
Stenonema exiguum

Trichoptera:

Cernotina 5p.
Cheumatopsyche sp.
Cyrnedlus sp.
Cymellus fratermus
Meotrichia sp.
Cecelis sp.
Polycentropodidae
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Appendix 11

Qualitative benthic macroinvertebrate collections (n = 20 discrete dipnet sweeps) at a Control Site and
downstream of Cargill Fertilizer, Inc.—Hooker's Prairie Mine (8/5/2002). Taxa lists and number of
individuals counted.

Control Site Test Site
Amphipoda:
Hyalella anvca 3
Coleoplera:
Dinautus sp. -
Dubiraphia vitfala 11
Elrmidae g
Microcylioepus pusilius 17
Stenelmis sp. i}
Diptara:
Chiromamidas 3
Ciladotanytarsus of, daviesi
Cryplochironoimus sp. -
Dicratendipes modestus -
Goeldichirpmamus sp. =
Polypedilum beckae .
Polypedilum flavum 1
Polypedilum hallerale grp. -
Rheofanylarsus exiguus grp. 2
Rheotamyptarsus pellucidus 4
1
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Slelechomyia perpuichia
Stenochironamus sp.
Tanyfarsus sp. -
Tanytarsus sp. G Epler 1
Tanytarsus sp. M Eples -
Tanytarsus sp. T Epler -
Thignemanniella sp. -
Ephemeroptera:
Baetidas : 14
Caenidas 4
Caanis sp 36 d
3
T
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Heplagenidas
Psgudockoadn Sp.
Gastropoda:
Ancylidae - 28
Gastropoda - 1
Micromenelus 9. - 1
Pyrogophorus platyrachis - 25
Odonata:
Arigomphus paldus - 1
Coenagrionidas 3 3
Macromia laeniolala 1 .
Pachydiplax longipenmis - 1
Oligochaeta:
Dessernbdella phalera 1
Hutobdels tiserialis - 1
Limnadnfus hoffmedsten - 1
Trichoptera:
Cheumalopsyche sp.
Neclopsyche sp.
Neatnchia sp
Decelis Qeorga
Oecedis persimiis
Oxyethira sp.
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The Bioassay of Cargill Fertilizer, Inc.-- Hooker's Prairie Mine

effuent sampled on August 5, 2002, NPDES #FL0033294.
iFiI Ot This Section For All Surface Water Discharger hspections(CEl, TSI, CBI, PAI, X5I-Ri Optional)

Transaction Code NPDES NUMBER, YRIMOIDA Insp Type Inspector Fao Type
ilw]  2ls] sl lelolof 3 3] 2]sff# | 0| 2| o] 9] 0] 5] #M els| #|4l
Remarks
1I|l|l|I|lI||i|l|li1|ll||l|1|||]||
| F

The Priority Pollutants Analysis for Bioassay of Cargill Fertilizer,
Inc.-- Hooker's Prairie Mine effluent sampled on August 5, 2002,

NPDES #FL0033294.
{Fill Out Thi= Section For Al Surface VWaler Discharger Inspactions{CH, CS, CEl, PAl, XSI-R Cotional)

Transaction

Code MPDES NUMBER YRMADIDA Ingp Tepe Inspector Fac Type
in] 2|8 sl L | ol of 3] 3] 2] ol ¢|# # ol 2|0 eols| #lx] :rgj :[_J
Remarks
T 0 0 O T 0w i 0 6 0 e 0 O O O
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