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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: IMC-Agrico Nichols Chemical Plant
County: Polk County
NPDES Number: FLO030139
State Permit Expiration Date: 2 July 1998
Toxics Sampling Inspection (XSI)
Date Sampled: 6 October 1997
Results: No organic pollutants were detected in the effluent. Effluent metals

complied with Class III water quality standards.

Compliance Blomonitoring Inspection (CBI)
Date Sampled: 6 October 1997

Results: The effluent sample was not acutely toxic to the fish, Cyprinella leedsi, or
to the invertebrate, Ceriodaphnia dubia.

Impact Bioassessment Inspection (IBI)
Date Sampled: 6 October 1997

Results: While quantitative measures of macroinvertebrate community health
showed no significant differences between sites, dipnet samples indicated degradation at the test site
in comparison with the control site. In the dipnet samples, taxa richness, the number of chironomid
taxa, the Florida Index, and % suspension filters all decreased at the test site. The control sitc SCI
score (25 points) placed it in the “good” category, while the test site scored 15 SCI points, placing it
in the “poor” category. The fact that the test site community fared worse in the natural substrate
samples than in the artificial substrate samples suggests that habitat, rather than water quality, was
the limiting factor there.

While algal diversity decreased substantially from the control site to the test
site, algal density was low and chlorophyll a was undetected at both sites Examining the
phytoplankton community data in conjunction with the high AGP values, it appears that other
factors, such as water flow or light limitation, have prevented algal blooms in Thirtymile Creek.
However, the high AGP values in Thirtymile Creek suggest that this system contributes to the
nutrient loading in Hillsborough/Tampa Bay, where algal blooms have been a historical problem.

Water Quality Inspection_(T?\fQI)
Date Sampled: 6 October 1997
Results; The effluent total nitrogen concentration (5.4 mg/L) exceeded the permit

limit (< 3.0 mg/L). Effluent total phosphorus (1.4 mg/L), ortho-phosphate (1.5 mg/L), and
nitrate+nitrite concentrations (5.0 mg/L) appeared high enough to cause nutrient enrichment
problems in Thirtymile Creek. AGP values at both the control site (74.2 mg dry wt/L ) and the test
site (96.0 mg dry wt/L) substantially exceeded the 5 mg dry wt/L. “problem threshold”. This
indicates there is significant nutrient enrichment in this portion of Thirtymile Creek, which was
moderately exacerbated by the discharge.

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




Introduction

The IMC Fertilizer, Inc.,
Nichols Plant, is located in Polk
County, Florida (see maps in Ap-
pendix). This facility manufactures
phosphate chemical fertilizers. Ac-
tivitics at this plant include produc-
tion of sulfuric acid, phogphoric
acid, di-ammonium phosphate, and
triple superphosphate. Associated
co-generation facilities, phospho-
gypsum disposal areas, and storage
and shipping facilities are also
present.

Wastewater is discharged to an
unnamed ditch which flows into
Thirtymile Creek and then to the
North Prong of the Alafia River.
The wastewater consists of once-
through, non-contact cooling water,
boiler blowdown, and contaminat-
ed nen-process wastewater. While
the design flow of the wastewater
system is greater than 5 MGD, the
actual mean flow has been 2 MGD.
During the sampling period the
flow was 3 MGD.

State Permit limits for the IMC
Fertilizer, Inc., Nichols Plant are
listed in Table 1. According to the
facility’s Monthly Operating Re-
ports, the plant has consistently
met permit standards for discharge
to Thirtymile Creek as of the sam-~
pling date.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biclogical communi-
ty heaith was made between a con-
trol site (located in Thirtymile
Creek approximately 30 meters
North of Nichols Road Bridge) and

a test site (located in Thirtymile
Creek downstream of the dis-
charge). A habitat assessment was
performed in sitw to establish com-
parability between sites. Supple-
mental physical/chemical data were
also collected on the effluent and
study sites. The effluent was ana-
lyzed for nutrients, metals, and for
organic constituents (base neutral
and acid extractables). Methods
used for all chemical analyses are
on file at the DEP Central Chemis-
try Laboratory in Tallahassee,

Acute screening toxicity bioas-
says, using the water flea, Ceri-
odaphnia dubia and the fish, Cyp-
rinella leedsi as test organisms,
were performed on an effluent sam-
ple.

Benthic macroinvertebrate
communities were evaluated at con-
trol and test sites. Invertebrates
were collected from multiple sub-
strates (e.g., snags, leaf packs, veg-
etation) using discrete dip-net
sweeps. Additional invertebrate
collections were accomplished using
Hester-Dendy multiplate samplers
which were incubated for 28 days.
Periphyton would normally be sam-
pled at both control and test sites
by incubating glass microscope
slides in a standard periphytome-
ter for 28 days. However, the per-
iphyton racks were destroyed at the
test site and the control-site periph-
yton ranks were not processed.
Chlorophyll @ was determined for
phytoplankton communities. Algal
Growth Potential tests, used Sele-
nastrum capricornutum as the test
organism,

All biological field and lab pro-
cedures were carried out following
Biology Section Standard Operat-
ing Procedures (SOP’s). The latest
version of the SOP’s can be viewed
on our web site at: www.dep.state.
fl.us/labs/biology/sops. htm

Exptanation of Measurements
of Community Health

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

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

Shannon-Weaver diversity:
This index is specified in the Flori-
da Administrative Code as a mea-
sure of biological integrity. Low di-
versity scores are undesirable.
They represent conditions where
only a few organisms are abundant,
to the exclusion of other taxa.

Numbers of pollution sensitive
taxa: Some organisms become rare
or absent as the intensity or dura-
tion of disturbance increases. For
example, the Florida Index assigns
points to stream-dwelling macroin-
vertebrates based on their sensitiv-
ity to pollution (see Ross 1990).

Ephemeroptera/Plecoptera/Tri-
choptera (EPT) Index: This index
is the sum of the number of EPT
taxa present. Higher EPT values
are associated with healthier sys-
tems.

Community structure: Sub-
stantial shifts in proportions of
major groups of organisms, com-
pared to control conditions, may
indicate degradation.

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

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

The Stream Condition Index
(SCI} for Florida is a composite
macroinvertebrate metric (Barbour
et al. 1996). The SCI assigns points
to a variety of parameters, depend-
ing on how closely each parameter
approaches an expected control con-
dition (see SCI calculation table in
Appendix).

For graphical purposes, the per-
cent differences between the control
and test sites involving the num-
ber of taxa, the diversity index, the
Florida Index, the EPT Index, the
diatom to blue-green algae ratio,
the % filter-feeders, the number of
polychaete taxa, and the % pelecy-
peds are measured as the control
site minus test site divided by the
control site. The percent differenc-
es between sites involving the % tu-
bificids, algal density, chlorophyll
a, and algal growth potential are
measured as the test site minus
control site divided by the control
site.

The following personnel were
involved in this investigation: Brad
Lamb and Jay Spencer (DEP
Southwest District) and Ken Espy,
Marshall Faircloth, Russel Fryden-
borg, Joy Jackson, Scott Lashbrook,
Elizabeth Miller, Urania Quintana,
Johnny Richardson, Lisa Tambu-
rello, Steve Wolfe, David Whiting,
and Vicki Whiting (DEP Central

Biology Lahoratory in Tallahassee).
The report was reviewed by the
Point Source Studies Review Com-
mittee, consisting of Wayne Mag-
ley, Jan Mandrup-Poulsen, and
Michael Tanski, as well as District
representatives.

Results and Discussion

Habitat quality was “subopti-
mal” due to the lack of habitat at
both the control (83 points) and test
(85 points) sites (see Habitat As-
sessment Field Data Sheets in Ap-
pendix). Substrate at both sites
consisted of 90% sand and 10%
woody debris. Physical/chemical
measurements were comparable at
the control and test sites (Table 1).
Dissolved oxygen levels were 5.7
mg/L at the control site and 6.2 mg/
L at the test site. The pH (6.6 SU
at the control site and 6.8 ST at the
test site), temperature (26.4 °C at
the control site and 26.2 °C at the
test site) and conductivity (927
pwmhos/em at the control site and
902 umhos/cm at the test site) were
virtually the same at both sites.

Iron (110 pg/L.) was detected in
the effluent at levels that complied
with Class III water quality stan-
dards (Table 1). Aluminum (79 pg/
L), cadmium (0.05 ng/L), copper (1.0
ug/L}, lead (0.3 pg/L), and silver
(0.05 pg/L) were detected in the ef-
fluent at concentrations that were
less than the minimum quantita-
tion limit, but greater than or equal
to the minimum detection limit.
For regulatory purposes, the above
metals’ concentrations are set at
the minimum detection limits,
which comply with their respective
Class I1I water quality standards,

The effluent sample was not
acutely toxic to the fish, Cyprinella
leedst, or to the water flea, Ceri-

odaphnia dubiq, during the 48-hour
bioassay (Appendix}.

Nutrient levels are shown in
Table 1. The effluent total nitro-
gen concentration (5.4 mg/L) ex-
ceeded the monthly maximum per-
mit limit (£ 3.0 mg/L). Effluent to-
tal phosphorus (1.4 mg/L), ortho-
phosphate (1.5 mg/L), and
nitrate+nitrite concentrations (5.0
mg/Ll:) appeared high encugh to
cause nutrient enrichment prob-
lems in Thirtymile Creek. Unfor-
tunately, nutrient samples were not
collected at the control or test sites,
30 these levels could not be deter-
mined. However, AGP, which mea-
sures bloavailable nutrients via al-
gal response, was sampled at the
receiving water sites. AGP values
at both the control site (74.2 mg dry
wt/L} and the test site (96.0 mg dry
wt/L) subsiantially exceeded the 5
mg dry wt/L “problem threshold”
(Raschke and Schultz 1987).

Since the periphytometer was
destroyed at the test site, phy-
toplankton data were used to assess
algal community health, While
taxa richness was identical at hoth
sites (20 taxa), diversity decreased
from 3.7 at the control site to 2.5 at
the test site. The decrease in di-
versity is a reflection of the 51%
dominance of Kirchneriellu sp. at
the test site. The dominant organ-
ism at the control site, Nitzschia
sp., only comprised 17% of the pop-
ulation. Although algal density at
the test site was more than double
that of the control site, actual val-
ues for algal density were low at
both sites. Similarly, chlorophyllea
was undetected at both sites.

While quantitative measures of
macroinvertebrate community
health (using Hester-Dendys)
showed no significant differences
between sites, dip-net samples
demonstrated additional degrada-



Table 1. Effluent limits and summary of chemistry data.

IM C-Agrico Nichols Chemical Effluent Effluent Conitrol Test Site
Plant Limtits Sample Site

| Organic Constituents

none detected - - | . B
M etal s (Lg/L)

Aluminum < 1,500 ** 79 1 - -
Argenic = 50 ** 40 U - -
Cadmium = |8 **¢ 0.05 1 - -
Chromium < 1,000 *b 10 U - -
opper < 19,1 **¢ 11 - -
Iron < 100 ¥+ 110 - -
Lead £ 6.5 ®k 03 1 - -
Mercury <0012 *#* 0.10 U - -
Nickel < 2539 **¢ 7 U - -
Selenium % 5.0 *=# 50 U - -
Silver < 0,07 ¥* 0.05 [ - -
Zine <30 *b 10 U - -
Nutrients (mg/L)

| Ortho-phosphate - 1.5 - -
T otal phosphorus report *b 1.4 A - -
Ammonia teport_ *b 0.13 A - -
Unionized Ammeoenia 0,02 *b - - -
Nitrate+Nitrite - 5.0 ] - -
TEN - 0.44 A - -
Total Nitrogen < 3.0 *b 5.4 - -
General Phys-Chem Param eters

Habitat Aggessment - - 83 85
D.O. {mg/L) z5.0 * 7.6 5.7 6.2
pH (S 6.0-8.5 * 7.7 6.6 6.8
Conductivity (umhos/em) < 1275.0 *d 260 927 002
Temperature {°C) rcport *h 25.8 26.4 26,2
B.Q.D., 5day (mg/L) report *h - - -
Tot. Residual Chiorine (mg/L) < 0.01 *b < 0.03 - -
Flow (MGD) report *h 3 - -
Hardness {mg CaCO,) - 175.6 - -
Fluorides (mg/L.) = 10,0 *b 1.4 A - -
Total Sulfate-(mglL) report *b - - -
TSS (mp/L) report *b - - -
AGP (mg dry wt/L) - 3.4 74.2 96.0
Radium 226 (pCi/L) kil 0.4 ] - -
Radium 228 (pCi/L) ki - - -
Gross Alpha Particle Activity (pCi/D) < 15,0 *b - - -
_'-l‘oxicity

Bioassay Fish report* no mortality - -
Bioassay Invertebrate report * no mortality - -

* Permitlimit

*#%  Class IlI water quality standard

*** Monitoring for Radium 226 and 228 will only be required if the Gross alpha Particle

Activity exceeds 15 pCi/LL
Annual average
Monthly maximum

Daily maximum

Estimated value

e L ae oD
1

the minimum detection limit

o

Value is caleulated based on hardness

Value reported is the mean of two or more determinations

Value reported is less than the minimum quantitation limit, and greater than or equal te

Material analyzed for but not detected; value reported is the minimum detection limit
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Table 2. Major characteristics of phy toplankion
community structure of control and test siles

IMC-Agrico Nichols Chemical Control ‘Test Site
Plant Site
Phytoplankion Al gae

Number of Taxa 20 20
Shannon-W eaver Diversity 3.7 2.5
Chlorophyll a (ug/L) (.88 U 0.88 U
Algal Density (#/mL) 460 1,008
% Blue-green 8 7.5
% (reen 15 L
% Diatoms 52 4

% Cryptophytes 9 1

% FEuglenophytes 16 0.5
AGP (mgdry wt/L) 74.2 96.0

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

minimum detection limit

tion at the test site compared with
the control site (Table 2). Figure 2
indicates the degree of difference
hetween the invertebrate popula-
tions between the test and control
sites, Larger differences (that is
higher percentages) correspond
with greater degrees of degradation
at the test site. Negative values
suggest the test site is healthier
than the control site.

In the Hester-Dendy samples,
19 taxa were found at the control
gite and 21 taxa were recovered
from the test site. Shannon-Weav-
er diversity was similar at both
sites: 3.3 at the control site and 3.4
at the test site. The Florida Index
decreased from 9 points at the con-
trol site to 6 points at the test site.
The EPT Index results were the
gsame {n = 5) at both the control and
test sites. Suspension/filter-feed-
ers, indicators of good water quali-
ty, made up 5% of the control com-
munity and 4% of the test commu-
nity.

In the qualitative samples, taxa
richness decreased from 25 at the
control gite to 17 at the test site.
The EPT Index was 2 at the con-
trol site and 3 at the test site. Chi-

ronomid taxa richness decreased
from 11 at the control site to 3 at
the test site. The percent con-
tribution of dominant taxon in-
creased from 21% at the control
site to 33% at the test site, The
Florida Index decreased from 6
points at the controel site to 0
points at the test site (a substan-
tia! reduction). Suspension/fil-
ter-feeders made up 9% of the
control community and 1% of the
test community. The SCI score
decreased from 25 points at the
control site (in the “good” cate-
gory) to 15 points at the test site,
placing it in the “poor” category.

Conclusions

Habitat quality was “subop-
timal” at both the contrel and
test sites.

Effluent metals complied
with Class III water quality
standards. No organic pollut-
ants were detected in the efflu-
ent.

The effluent sample was not
acutely toxic to the fish, Cyp-

rinella leedsi, or to the invertebrate,
Ceriodaphnia dubia, during the 48-
hour bicassay.

The effluent total nitrogen concen-
tration (5.4 mg/L) exceeded the month-
ly maximum permit limit (£ 3.0 mg/
L). Effluent total phosphorus (1.4 mg/
L), ortho-phosphate (1.5 mg/L), and
nitrate+nitrite concentrations (5.0 mg/
L} appeared high enough to cause nu-
trient enrichment problems in Thir-
tymile Creek. AGP values at both the
contrel site (74.2 mg dry wt/L} and the
test site (96.0 mg dry wt/L.) substan-
tially exceeded the 5 mg dry wt/L
“problem threshold”. This indicates
that there is significant nutrient en-
richment in this portion of Thirtymile
Creek, which was moderately exacer-
bated by the discharge.

While algal diversity decreased
substantially from the contrel site to
the test site, algal density was low and
chlorophyll ¢ was undetected at both
sites, Examining the phyteoplankton
community data in conjunction with
the high AGP values, it appears that
other factors may have prevented al-
gal blooms have been a historical prob-
lem.

While quantitative measures of
macroinvertebrate community health
showed no significant differences be-
tween sites, dip-net samples demon-
strated additional degradation at the
test site compared with the control
site. In the dip-net samples, taxa rich-
ness, number of chironomid taxa, the
Florida Index, and % suspension fil-
ters all decreased at the test site. The
control site SCI score (25 points)
placed it in the “good” category, while
the test site scored 15 SCI points, plac-
ing it in the “poor” category. The fact
that the test site community fared
worse in the natural substrate sam-
ples than in the artificial substrate
samples suggests that habitat, rather
than water quality, was the limiting
factor there.
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ichols Chemical Plant

Table 3. Major characteristics of community structure
of control and test sites.

IMC-Agrico Nichols Control Test Site
Chemical Plant Site

M acroinvertebrate Qualitative

Number of Taxa 25 17
Florida Index 6 0
SCI 235 15
EPT Index 2 3
% Dominant Faxon 21 33
Community Composition

% Amphipoda 12 8
% Coleoptera 4 2
% Diptera 34 19
% Ephemeroptera 2 6
% Gastropoeda 19 2
% Odonata 1 0.0
% Oligochaeta 23 59
% Pelecypoda ] ]
% Trichoptera | ]
% Other 3 2
Functional Feeding Groups

% Predators 7 3
% Burrowing Deposit Feeders 23 59
% Surface Deposit Feeders 26 16
% Suspension Feeders 9 |
% Scrapers 22 6
% Shredders 9 12
M acroinvertebrate Hester-Dendy

Number of Taxa 19 21
Florida Index 9 6
Shannon-W eaver Diversity 3.3 3.4
EPT Index 3 5
Comm unity Com position

% Amphipoda 1 16
% Coleoptera 21 16
% Diptera 62 48
% Ephemeroptera 6 3
% (Gastropoda 0 12
% Megaloptera 5 0
% Trichoptera ] 4
% Other 0 0
Functional Feeding Groups

% Predators 5 i7
% Surface Deposit Feeders 44 35
% Suspension/Filter Feeders 5 4
% Scrapers 14 13
% Shredders 25 22
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Figure 1. Effect of discharge on the algae community.
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Figure 2. Effect of discharge on the benthic macroinvertebrate
community



Typical Values for Selected Parameters in Florida Waters
Adapted from Joe Hand, FDER, personal communication, 1991
(data was collected between 1980 and 1989)

Percentile Distribution

| Parameter 1 50 110% [20% [30% |40% | 50% ]|60% | 70% | 80% | 90% | 95% |
STREAMS
(1617 stations)
Phytoplankton
Chlorophyll a 0221 0521 094] 1.60] 3.02[ 463] 672 9.87] 14.68] 27.35] 4870
Periphyton
Chlorophyvll a 031 043 0.77] 1.04] 216 294] 6.45] 10.51] 17.001 39.51| 60.85
H-D Diversity 0.84] 2.12] 248] 274 288 3091 325} 3.40] 3520 376| 3.90
Qualitative Taxa
Richness 000 12.00] 17.00] 20.00] 22.00] 24.50] 26.00[ 28.00F 31.00] 37.00] 53.00
H-D Taxa
Richness 600 6501 9.00] 11.50] 13.00] 15.00] 17.00f 21.50] 26.00] 29.00] 32.00
TKN 030 039] 056] 073] 087] 1.00] 1.11 1.26( 149 193] 280
Ammonia 0.02] 0.02] 004] 0.05] 0.06f 008] 0.11] 0.14] 0.20] 034] 0.60
NO2-NO3 0.01] 001] 0.03F 0.05] 0071 0.t0] 0.14] 020 032] 0.64] 1.05
Total Phosphorus 0.02] 003] 0058 0.06] 010 013} 0.18] 025 039] 0.74] 1.51
QOrtho Phosphate 0.01] 0.01] 0038 0.04] 005 008}F 011] 0.171 0271 059 1.37
Turbidity 0.60] 090] 1.20f 1.45F 210] 280} 360] 450 6651 10.45] 1630
Units:

Phytoplankton Chlorophyll a (ug/L), Periphyton Chlorophyll @ {mg/m?2), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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DERPARTMENT OF ENVIHUONMEN AL Ny

FACILITY SUMMARY

[l

[ ags
Facilily Name: IZnne.—

RAgrico C—OM,?MV\

Date Summary Prepared :

Microle Unenmaeal Plont io{alq9z.
Localign (altach detailed map): Counly _ Rurcow
B
c:..-\—l-e,-c/kuzl ,:‘PD L (<L (& 33 Phosphoche N\gncl“
Federal Permit # - Stale GMS # and Qps3pzooga |Feacility Type: dustrial
and expiration date: 9"/50/9‘7 State expiration date: Municipal Federal Agricuitural
NPDEs FLoo2O\DA Nz [98 Other (list):

6\-1-..\@_«.\/‘{& C.LC.LClS

Function of facility: "4 L edn oL 'Dhngqho:\—:o. Tertilize, 'Phosphon‘c ormel

Desctiption of treatment process:

SN G_HQ#J\LJ’PU\M.C’—’ Lover POzl ( Fedavol

L S bete)

Recelving walers: v v il Cveeld

Classification:

RS

Design Flow: 75,“@0‘

Mean Flow:

2 ngd

Flow during survey: 2.ugd

Other (desqribe)

therefore, the besl time to sample ISt wohane A,\&an.\ \

L -

ool

Dischargeis: Conlinuous {ilermitient Seasonal Rain‘iaiidependent

e metUidy

) o—

If facility has a mixing zone, give detalls (size, parameters affected, ete):

List effluent limits (if necessary, atiach relevant paperwork);

Describe sp

Parameler

Limit {units) ~\e

T Saoal
O,Ho_e,k.t.a]f

ecial permit conditions

and permit modifications:




CERMITTEE :
IMC~AGRICO COMPANY
Nichels Plant

GMS TID No.:
Permit No.:

SPECIFIC CONDITIONS: (cont’d.)
13. (cont’d.)

EFFLUENT LIMITATIONS/
WATER QUALITY STANDARDS

4053P20044
I053~215299C

EFFLUENT MONTHLY MONTHLY 30-DAY SAMPLING SAMPLE
CHARACTERISTIC MINIMUM MAXTMUM AVERAGE FREQUENCY TYPE
Flow (MGD) N/Aa Report Report Continuous Recorder
Total Chromium* (mg/1) N/A 1.0 Report l/week 24 hr/Comp
Total Zinc* (mg/1) N/A 0.03 Report 1/week 24 hr/Conp
Total Residual '
Chlorine (mg/1) N/A 0.01 Report l/week Grab
PH (standard units) 6.0 8.5 Report 1l/week Grab
Fluorides (mg/1) N/A 10.0 Report l/week 24 hr/Comp
Specific Conductance N/A * % Report 1/week 24 hr/Comp
(umhos/cm)

Ammonia (un-ionized) N/A 0.02 Report 1/week Grab

mg/1l
Dissolved Oxygen {mg/l) 5.0 N/A Report 1/week Grab
Total Ammonia as N

(mg/1)} N/A Repert Report 1/waek Grab
Total Sulfate (mg/1l) N/A Report Report 1/week 24 hr/Comp
Gross Alpha Particle

Activity (pCi/1)

(w/Errorj N/A 15.0 N/A 1/month 24 hr/Comp
Radium 226 & 228

(pCi/l) {[w/Error) N/A & &k N/A 1/month 24 hr/Comp
Total Non-Filterable

Residue [TSS] (mg/1) N/A Report N/A 1/month 24 hr/Comp
Total Nitrogen as N N/A 3.0 N/A 1/month 24 hr/cComp
Total Phosphorus

as P {mg/l)# N/A Report N/A 1/month 24 hr/Comp
Temperature (°F) N/A Report Report 1l/week Grab
BOD (mg/l)# N/A Report N/A 1/month 24 hr/Comp

* Parameter to be monitored only if it is contained in

substances or compounds added to the water by the permittee.

During a given reporting period,
are not added by the permittee,
Report should state '"not added”.

*% Specific conductance shall

if substances or compounds
the Discharge Monitoring

not be increased more than 50%

above background levels or to 127% micromhos per centimeter,

whichever is greater.

* &k Monitoring for Radium 226 and 228 will only be required if
the Gross alpha Particle Activity exceeds 15 pci/l.
# The maximum limits for total phosphorus and BOD will be

established after the completion of the WOBEL Study.

DER Form 62-~1.201(5) Page 4 of 7.



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICALUCHEMICAL CHARACTERIZATION FIELD DATA SHEET

[ SUBKITTING AGENCY COOE; STORET STATION MUMBER: DATE (MDY TIME RECEIVING BOOY OF WATER:
SMITTING AGENCY MAME:
V e — (olel97 Trerymie CereL
REMARKS: 'PS T}Z LOCATION: FiELD IDINAME:
12 ——
oo & TACKAM_ T NistoLs OitghicAt PLINT U E;T,ggzwl/

RIPARIAN ZONE/INSTREAM FEATURES

redominant Surrounding Land-Use (specity relative percent in each category):

Farest Field/Pasture

Agricultural Residential Commercial Industrial Other

n

Local Watershed Erosion {chack box): None Moderate

Heavy

| ocal Watershed NPS Pollution (check box): No evidence -

Some potential sources Obvious sources

Mkl‘\.\f\i e O C-MM\L@..\F‘?\L..W—\V u..r‘\éd.\r

Poini-Source Pallution (list location and descrive): ml:‘( bgl«\ sl-o\c\'\o_c\ e L0 £y

Estimated Stream Width {range, m): Estimated Stream Depth (range, my:}- il

yes

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

Impounded
Channelized

Canopy Cover % {check box}: Open: C’lD -Lightly Shaded: [} . | 09, Moderately Shaded: | =

Heavily Shaded

SEDIMENT/SUBSTRATE

Sediment Odors: Normal: v ./SQW::QE [ ] Petroleum: [F] Chemical:[:] Anaerobic: [] Other: [

Sediment Ofls: apsent: 7~ Slight: Moderate:

Profuse: [

Sadiment Deposits:  Siudge: [il] Paper Fiberfi] Mud:jg

sand: [~ Shel:fF] Other[T]

Substrate Types |% coverage(# limes sampled method Substrate Types  |% coverage| times samp[ed method

Rock or Shell Rubble Woody Debris (Snags)|f:

| eaf Packs/Reots

Aquatic Vegetation

Sand | Undercut Banks

Cther: Mud/Muck
WATER QUALITY _
Temp. °C): | D.O.{mg/): Secchi Depth (m):
Top pH (SU}:
Mid-denth Conductivity (umho/em);
Bottom Other Parameters:

Stream Type (check box): Blackwgter . Deep Aquifer Fed: [

Water Odors (checkbox):  Normal:fgd”™ Sewage:[] Chemical: [7] .

Water Surface Ofls {check box): Stick:f] Sheen Globs:[ ]

Clarity {check box): Clear Slightly turbid: Turbid: [

Green (aigae): Clear: [

" . "
Color (check box): Tannic: j

Weather Conditions: Periphyton

Abundance: Abnt Rare
oo, ok, bugid ol Fish
Aquatic Macrophytes ]

[
lron/sulfur Bacteria ./

ANALYSIS DATE:

[0le!97

Mj? T:Laué jﬂgb C// ‘)//




STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION
FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE:
SUBMITTING AGENCY NAME:

STORET STATION NUMBER:

DATE (MOY):

0657

RECEIVING BODY OF WATER:

Tthety MILE Creck-

LOCATION:

IO NtHOLS CHEMIEA L PLanNT

FIELD IDVNAME:

Lot /

_Habitat Parameter

Excellent

Good

Fair

Poor

Botiom Substrate/
Available Cover

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

23-30 points

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

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

emergent vegetation,

leaf packs, ete. Less
than desirable
habitat.

8-15 points

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

Water Velocity

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

23-30 points

Max. observed;
0.1to 0.3 m/fsec

16-22 points

Max, observed:
0.05 to 0.1 m/sec
8-15 points

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

Artificial Channel/
Flow Alteration

No artificial

channelization. Little
activity (impervious
surface} in watershed

Artificially
channelized, or
scouring present
during spates because

Bank Stability

Whi{:h. woélld‘cause of excess impervious

E?Eng uring surface in watershed.
a1 . .

12-15 points 0-3 points

Stable. No evidence Moderately unstable.

of erosion or bank

failure. Little

potential for future

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

Moderate sreas of
erosion, high erosion
potential during

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

Riparian Zone
Vegetation
Quality

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

streambank surfaces
consist of native
plants, classified as:

50% to 80% of
riparian zone is

bottomland vegetated, but one
hardwoods, class of plants is not
understory shrubs, er | represented.
non-woody 6-8 points
macrophytes.

8-10 points

25% to 50% of
riparian zone is

vegetated, but one or

two classes of plants
are not represented.

3-5 points

Less than 25% of
streambank surfaces
are vegetated. Poor
plant community (e.g.
grass monoculture}
present.

0-2 points

Adjustments

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

TOTAL SCORE

COMMENTS:

UPSTREA OF Dureac ADT. 70 BuioseE over RWB

ANALYSIS DATE:

(0le/77

ANALYST:

B Lot




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

i SUBMITTING AGENCY CODE: STORET STATION NUMBEH: DATE (MDY TIME RECEIVING 800DY OF WATEA:
UAMITTING AGENCY NAME: ——
. S — 1657 THerymiLe Ceeed

REMARKS: LD 17 £oo'] LOCATION: FIELD ID/HAME:
A/L TIME NS Cemiedt PLanT Dl /

RIPARIAN ZONE/INSTREAM FEATURES

Pradominant Surrounding L.and-Use (specify relative percent in each category):

Forest Fleld/Pasture Agricultural Residential Commeicial Industrial

Other

Local Watershed Erosion (check box): None f£1" Moderate Heavy

Local Watershed NPS Pollution {check box}: No evidence

Some potential sources [#}~  Obvious sources .

Point-Sourcs Pollution {list location and describe): . . . .
M‘\f\.'.f\i S O, O_Mm:r_a_\'x’\t..-wc—"v . wenday FW?-"W““& Cll\é bQ\ﬁC\ S'LL\C\\@_CK [V ?cul‘\’ Q!"Q '{"QN\.& FH‘L .

Estimated Stream Width (range, m): § Estimated Stream Depth (range, m): Yes
Impounded
High Water Mark {m above bed): Velacity (rangs, nvs): Channelized

Canopy Cover % {check box):  Open: . C’lD‘foLrghtly Shaded: W] . 103, Moderately Shaded:

Heavily Shaded:[F]

SEDHMENT/SUBSTRATE

Chemical: [i] Anaerobic: [.£] Other:[i]

Petroleum: ¥

Sediment Odors; Normal: [ Sewage:

Sediment Qils: Absent: Slight: F 3

Moderate: {:] Profuse: [%]

Sand:[@~ Shel:fZ] Other:[]

Paper Fiber Mud:

Sediment Deposits:  Sludge: i

method

Rock or Shell Rutble |} Woody Debris {Snags)

\=

Substrate Types |% coverage|# times sampled] method Substrate Types | % coverags|# limes sampled

Aquatic Vegetation |Leaf Packs/Roots

Sand [Zﬁ-.-p-— "* Indercut Banks

I MudMuck

Other:

WATER QUALITY

Secchi Depth {m):

Top pH (SU);
Mid-depth Conductivity (umho/cm):
Bottom Other Parameters:

Stream Type {check box): Blackwater: 7] Deep Aquifer Fed

Water Odors (check box): Normal: Sewage:

Water Surface Qils (check bax): Slick: Sheen:
Clarity {check box}: Clear: Slightly turbid :
Color (check box):  ® Tannic: [7] Green (algae):
Wealherf ondjt ITSQ v& Periphyton Abundance:  Absent
GIrd Fish
iy

ANALYSIS /20 / 7 ANAL?T éau é SIGN W




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET

[SUBMITTING AGENCY CODE; STORET STATION NUMBER: | OATE (MDY} | TIME RECEIVING BODY OF WATEA:
USMITTING AGENCY NAME: —_ i

[ - (0/l57 THerymiLe Ceeek
REMARKS: ( LPS TREAN LOCATION: FIiELD IiNAME:

GEETT A WL NietoLs Cemiedl PLanT DowN ST /
RIPARIAN ZONE/ANSTREAM FEATURES
Predominant Surrounding Land-Use (specify relative percent in each category}:

Forest Field/Pasture | Agricultural Residential Commercial Industrial

Other

Local Watershed Erosion (check box): None Moderate Heavy
Some potential sources Obvious sources

Local Watershed NPS Paollution {check box):  No evidence

Pomt Souice Pollution (list location and describe):

\Mr\i oty Cramc o WicwX | wndsy RevwnX ond be.lﬂc\ shadied o chz-\- ol e Fyt.

yes

Impounded [l
Channelized [

Heavily Shaded:[i]

Estimated Stream Width (range, m}: [y Estimated Stream Depth (range, m).{:

High Water Mark (m abave bed); Velocity {(range, m/s):
Canopy Cover % (check box):  Open:[¥ Gp%Lightly Shaded: [ 7] | 03, Moderately Shaded: |
SEDIMENT/SUBSTRATE
Sediment Odors: Normal:Sewage: Petraleum: Fil Chemical: [ Anaerabic:| 4| Other: I
Sediment Qils: Absent: Slight: : Moderate: Profuse:
Sediment Deposits: ~ Sludge:[i]  Paper Fiber:[i]  Mud; Sand: Shell Other:
Substrate Types |% coveraga|# times sampied method Substrate Types % caveragel¥ times sampleq
Rock or Shell Rubble Woody Debris (Snags}| [z £
Aquatic Vegetation Leaf Packs/Roots :
Sand | Undercut Banks
Other: Mud/Muck

WATER QUALITY

Temp. ¢°C): | D.O. (mg/l): Secchi Depth {m):
Top ] pHeU:
Mid-depth Conductivity {umho/em):
Bottom : Cther Parameters:
Stream Type (check box): Blackwater: ji# i ‘[ Surficial Aquifer Fed: uwal F]Otheri[ ]
Water Odors (check bax): g : Petroleum: Chemfcal:. Other

Globs:

Clarity {check box): Clear: [ Slightly turbid: Turbid: g Cpaque
Color {check box): > Tannic: [ ] Green (al@ae): Clear: [ Other
1 itons: Abundance:  Absent Rare Common  Abundant
Weather Conditions: Periphyton = N
Fish
Aquatic Macrophytes
Irorvsulfur Bacteria )

AMALYSIS DATE:

wwﬁ?

ANL Y%T:Lamﬁ E?EW




STATE OF FLORIDA
BDEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTRIC BABITAT AGSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE:,
SUBMITTING AGENCY NAME:_

STORET STATION NUMBER:

DATE (M)

0lt 57

RECEIVING BODY OF WATER:

Tihery MiLE Ceeed

REMARKS

: LOCAYION:
UPSTREAM , DU Tﬁﬂum

e Nnmous cugmnmLPman

[FIELD IDVNAME:

Dlwrmi/

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Available Cover

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

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

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

8-15 points

Less than 5% snags,
logs, tree roots,

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

0-7 points

Water Velocity

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

Max. ocbserved:
0.1to 0.3 m/fsec

Max. observed:;
0.05 to 0.1 m/see

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

23-30 points 16-22 points 8-15 pointis 0-7 points
No artificial o s
ape channelization. Little Artlﬁcm‘l]y
Artificial Channel/ | activity (impervious channelized, o
. ; seouring presen
Flow Alteration iiiaﬁaézlgf;imd R —— during spates because
aring duri of excess impervious
z:zxtes g ne surface in watershed.
12-15 points 0-3 points
Stable. No evidence Moderately unstable.
Moderately stable. Moderate areas of Unstable. Many raw,

of erosion or bank

Bank Stabi [lty failure. Little Infrequent o small erosion, high erosion | eroded areas, Obvious

. areas of erosion, . . ]

potential for future potential during bank sloughing.

mostly healed over. )

praoblems. 6-8 voint floods. 0-2 points

9-10 points points 3-5 points

Over 80% of

streambank surfaces

consist of native 50% to 80% of 25% to 50% of Less than 25% of

Riparian Zone
Vegetation
Quality

plants, clessified as:
bottomland
hardwoods,
understory shrubs, or
non-woody
macrophytes.

9-10 poinis

riparien zone is
vegetated, but one
class of plants is not
represented.

6-8 points

riparian zene is
vegetated, but one or
two classes of plants
are not represented,

3-5 points

streambank surfaces
are vegetated. Poor
plant community {e.g.
grass menoculture)
present,

0-2 points

AdJUStmentS Add 5 points if cross-sectional area of flow is estimated fo be
' greater than one square meter during periods of normal fiow.

TOTAL SCORE

COMMENTS:

" Downszeemt of Oureaw. And. 7o Reeismatiod Ares

ANALYSIS DATE:

ole]77

ANALYST:

% Lam$




Saryple Source: __j:f"ft‘\_ /\J el Uantbstd 1 Sample Collection: Date_}ﬂ 7 Time_ .50

County: k Test Beginning: Date_ /0~ 1~ <7 Time__1 92
Contact/ District:  J. Sgences . Test Ending: YT Time s
PDES Permit #: FLOO—f‘ Mc;c LsesD — Organism Batch #: _7¢_ Diluent Batch e _Lated]
N ermi 2072 L . Organism Age: 7L ooy B
LIMS Sample #: 7§ 35 A 7——3 O"’— A | )
P v &;‘,'MS Job #: P AR ot Organism: (o 0000¢ W ferds
sample Ig —l(-—\i—— Instrument rr
Test Type:. @@Dehnmve Calibrations: pH  Temperature °C D.O. mp  Conductivity pmhosfem
. I Giatiol Static Heneweii iJFlow !hrlough meter # 7851 90H018262 90H018262 (GS005749
a erature range: room &3 s 3 N
meet e incubator 4o % Ju ST on 20 @70 Anl @ 213 S _@R4meC Ny @ 92h
Test Number: .22 of _ZA G0 @3 fu .r @ tos s @RS T
. T e
Remarks: D = dead, M = missing oanr 2.0@7.0 242 7 @48 5’5 @}‘2‘/?00 iz Eé iy
20 @9d Jot2 @ _/_50_5_@&3.200
ssty 70.@70 252 @253 ¢ @260 05 4 @ R3C
40 @9 01 @ oot @236 °C
Teaibpgd D J O [
UNCORRECTED
Cond. (mmhos/
Number Live pH Temperature {°C) .0, {mg/L) fi‘gﬂd. {ur:"' ?, cm]}
Conc. | Chamber#| Ohr | 24h 48h ohr l2an 4gh | 0 hr|24nh [48h fObr (240 a8h | ohr {2ah 48h
| oAl D 15 | 5 |7rige L] FAHEEEEIFEY B AR ) PSS 255 1Qfd
Az 24l g TTq s |7z olsd REATEEIR T PR A Alw 255 |26
oo DI =1y |8 lrlge A EEd P r iV R A L L AGT | 246001200
bl 0w |5 | S8 Vozloup@lpe S22 3T Ed R Wl AR B
rorph| DS 15 [ § tro oy 17 aes [end 597 ¢ 17 3 7 | | wes\did
Joepf) DL s CEEFAEYE BEAVISEr Y vk 705 12 Voo | ve 405
JosmC | D7 LN R, 0.9 A5 | NIk 2 < Vg 12y Lo 17 = 1915
/60| OF I S5 |rej2nlngge .y s YR SR U700 et

|

I R TLT PI=AD VAT eI a vk BT R Eos AT [ e 12
| Recorded by: AME LN AND ) L ra=ais W )|_/!if‘ 7o | 2w | infl 2o 2 &
investigators' Signatures Salt Water Water Quality Parameters Lers f r*.ﬂ@m‘ £~
= ff w@_ﬁﬁﬁil 0% Min Water | Sampte | Method | Measured by
M,(,u [ AL{ . Field Total Residual Ci2 (mglL): | - ot mepswned
;ﬂ%j .~  LabTotal Residual CI2 (mg/Ly: LA 2007 |oripn] Notmi
mw‘ﬂmm Alkalinity (mg/L as CaCOg} :___ W5 S [Maady Ny
Hardness {mglL as CacOg) - 139 10 [ Wach D
L Total ammonia (mgiL as N) ’()’ug_[’_f__JJJ o5y |Chon | KR
) = / Ammonia  Ammonia . ) Ammozla i Control o sample , ,
reviewer form updaied aoige  Meter #08136 Meter Slope: ia_i“‘__.. Blank: O ol Salinity: Sahmw l PP



FDEP Biology Section — Acute Bioassay Bench Sheet

sample Source: T MC Alichals gut &M Sample Collection: Date_f0- & =7 Time 3590
county: _ TPolk Test Beginning: Dalef_O&""?""f? Time_j~ Q0
i —_ ing: ‘¢ -G Time__j ¥ Al
Contact / District: 3. ¢ b Test Ending: Date_/¢ .7/ /
N A =t Organism Batch #: &0 Diluent Batch #: _H“
NPDES Permit i F‘LOO_‘%—O /3 i _ Organism Age: M ar
LiMS Sample #1 /9324 Lims Job #: 97=004T - 7 AR ,
m/&/ Test Organism! CQI"J'-‘O(lhpzm. oy (/u_zaim
samgle loy: ; Instrument !
Test TvPE Temperature °C D.0. mgi  Conduclivity umbos/cm

@Dehnmve Calibrations: pH
(5AICT Stalic Renewal | Flow-thiough meter #7851
Te.nperature range: room 2 : :

incubator .:26 S a"u 4
Test Number: _\__ of

Remarks: D = dead, M = missing

‘,,O @?.O

90HO18262
Ohr 70 @70 AL @ A3

pate 70070 247 @24

(9005748
[ @ 01k
[0 & @ 7007 @ ASY s

T

T
§5 @47 °C s @ (p3.h

90H018262
£ @ AtO°C

G0 @90 J0/7 @ /905 @AS,3 °C
s Lo@70 2520253 #lezboc irelde &
90030 01 @S e 286
. I YEI oYL 13
pove ] M [ UNCORRECTED
mmhosfcm)
Number Live pH Temperature (°C} D.O0. (mgil} %‘ﬂ‘_‘lw\mﬁv@
Come T Chamber#] Onr | 24h]ash { obr [2ah |48h | 0 hr| 24h [d8h,|Ohr 24h ]4sh | Ohr |24h [aBh
CH2.. A sl S v (v N P aa Bl e 15
oF . 4 S L4 14 §-% WS DRI M N VA %
T c slsy 'S 5.3 24,4 2.9 119
Crz 2 s 5 15 5. Y, 79 i3S
foade | A L IS 15 473 gy N2v.5 | Mzt | 7 8.5 1375 390
oo | L8 < | S 15 g 4y g5 {0
jooy | oIS 1S 8.5 29 ¥.5 315
jooe | D | TS [S B b 24.3 Bl 319]
S ] Y I PR S
" Measured/Loaded by: T MF— TpnF 12 Fl ‘ | 1 M| A ___0 A —Tf’f)_
" Recorded by: e LM 2 e ﬂ’_ ﬁ i Vg S mEt aos =
(nvestigators’ Signatures Salt Waler | Water Quality Parameters yerih by m A
MR W Weli Water I[20% Min Water | Sample | Method | Measured by
71,(,(,{,(, Iz L,:[p/ Field Total Residual €12 (mgil):| R -
Z’ﬁnﬁ/ / .~ Lab Total Residual Cl2 (mg/L): 200D 0 v LRI Mol
Alkalinity (mg/L as CaCO3) A 5 Yoot D
Hardness (mg/L as CaCOq) - s O 19C Voo '_{QD _
Total ammonia (mgfLasN) - L_O_L:LMJ_CLUEL_1(2;__._,-1} N2 -
Mﬂ%ﬁmmonia Ammonia - ) Ammon:a jControl opt Sa¢?le L ppl
T Aer #OB136 Meter Slope . 7 Blank: “C .U Vgalinity: L2 Salinity. __* ——



IMC-Agrico Nichols Chemical Plant (Control Site)

(20 sweeps “of most:pro y
. gubstrates)
Tota] Number of Taxa 25-14
EPT Index >4 3-2
# Chironomid Taxa >7 6-4
7, Contribution of Deominant Taxon <29 30-64
% Diptera - <37
Florida Index >7 6-4
9 Suspension feeders/Filterers - >7
Total Score s Peminsula
Excellent
Interpretation of Scores Good
Poor
Severely Degraded 7-12

Summer Index Perod: Stream Condition Index (SCI) for Florida Peninsula (April 1996)

IMC-Agrico Nichols Chemical Plant (Test Site)

Total Number of Taxa 17 >26 25-14 | <14 3
EPT Index 3 =>4 32 <2 3
# Chironomid Taxa 3 >7 O-4 <4 1
% Contribution of Dominant Taxon 33 <29 30-64 >64 3
% Diptera 19 - <37 >37 3
Florida Index 0 =7 06-4 <4 1
% Suspension feeders/Filterers 1 - >7 <?' 1
Total Seore — o Penminsula i o] 185
Excellent 26-32
Interpretation of Scores Good 20-25
Poor 13-19
Scverely Degraded 7-12

Summer index Period: Stream Condition Index (SCI) for Florida Peninsula (April 1996)



Phytoplankton taxa list and densities (#ml.) for IMC-Agrico Nichols Chemical
Plant, collected via subsurface grabs in Thirty Mile Creek, on 6 October, 1997.

Control Site Test Site

Bacillariophyceae
Cocconeis sp.
Cyclotella sp.
Gomphonema sp.
Melosira sp.
Navicula sp.
Nitzschia sp.
Pinnularia sp.
Surirella sp.
Undetermined Diatomaceae
Undetermined Pennales
Chlorophyceae
Characium sp.
Chlamydomonas sp.
Chlorococcum sp.
Crucigenia sp.
Dictyosphaerium sp.
Kirchneriella sp.
Oocystis sp.
Scenedesmus sp.
Tetraedron sp.
Undetermined Chlorophyceae
Cryptophyceae
Chroomonas sp.
Cryptomonas sp.
Cyanophyceae
Aphanocapsa sp.
Dactylococcopsis sp.
Gloeocapsa sp.
Lyngbya sp.
Oscillatoria sp.
Euglenophyceae
Euglena sp.
Lepocinclis sp.
Trachelomonas sp.

N

B anB80 0T

f—
w | =

. et
whEediae wo!| onBw i |

b
AR

P B8
R

[t}
(e o mand] o =B

E5® B oe Ba



Benthic macroinvertebrate taxa list for IMC-Agrico Nichols Chemical Plant, collected
via Hester-Dendy artificial substrates in receiving water, on 06 August, 1997 reported as

densities, in number/m2.

Contol Site Test Site
‘Amphipoda
Hyalella azteca 3 130
Coleoptera
Dineutus sp.
Dubiraphia vittata
Muacronychus glabratus
Microcylloepus pusillus
Stenelmis sp.
Undetermined Elmidae
Decapoda
Procambarus sp.
Diptera
Ablabesmyia rhamphe grp.
Palpomyia/Bezzia grp.
Pentaneura inconspicua
Polypedilum convictum grp.
Polypedilum scalaenum grp.
Polypedilum sp.
Stelechomyia perpulchra
Stenochironomus 8p.
Thienemannielle similis
Thienemanniella sp. A Epler
Undetermined Chironomidae
Ephemeroptera
Baetis intercalaris
Caenis sp.
Callibaetis floridanus
Labiobaetis sp.
Stenacron sp.
Gastropoda
Amnicola dalli johnsoni - 61
Hebetancylus excentricus - 11
Undetermined Ancylidae — 21
Hirudinea
Desserobdella phalera - 3
Megaloptera
Corydalus cornutus 13 -
Odonata
Ischnura sp. -
Trichoptera
Cheumatopsyche sp.
Cyrnellus fraternus
Neotrichia sp.
Orthotrichia sp.
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Benthic macroinvertebrate taxa list for IMC-Agrico Nichols Chemical Plant, collected
via Hester-Dendy artificial substrates in receiving water, on 06 August, 1997 reported as

densities, in number/m2.

Contol Site Test Site
‘Amphipoda
Hyalella azteca 3 130
Coleoptera
Dineutus sp.
Dubiraphia vittata
Muacronychus glabratus
Microcylloepus pusillus
Stenelmis sp.
Undetermined Elmidae
Decapoda
Procambarus sp.
Diptera
Ablabesmyia rhamphe grp.
Palpomyia/Bezzia grp.
Pentaneura inconspicua
Polypedilum convictum grp.
Polypedilum scalaenum grp.
Polypedilum sp.
Stelechomyia perpulchra
Stenochironomus 8p.
Thienemannielle similis
Thienemanniella sp. A Epler
Undetermined Chironomidae
Ephemeroptera
Baetis intercalaris
Caenis sp.
Callibaetis floridanus
Labiobaetis sp.
Stenacron sp.
Gastropoda
Amnicola dalli johnsoni - 61
Hebetancylus excentricus - 11
Undetermined Ancylidae — 21
Hirudinea
Desserobdella phalera - 3
Megaloptera
Corydalus cornutus 13 -
Odonata
Ischnura sp. -
Trichoptera
Cheumatopsyche sp.
Cyrnellus fraternus
Neotrichia sp.
Orthotrichia sp.
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Benthic macroinvertebrate taxa list for IMC Nichols Chemical Plant, collected via
20 discrete dip net sweeps in receiving water, on 06 August, 1997.

Control Site Test Site

Amphipoda
Hyalella azteca 11 9
Coleoptera

Dubiraphia vittata 4 -
Microcylloepus pusillus - 1
Stenelmis sp. - 1
Decapoda

Palaemonetes sp.

Diptera

Cladotanytarsus sp.
Cryptotendipes sp.
Goeldichironomus sp.
Goeldichironomus fluctuans
Palpomyia/Bezzia grp.
Paralauterborniella nigrohalterale
Pentaneura inconspicua
Polypedilum conuvictum grp.
Polypedilum halterale grp.
Polypedilum illinoense
Polypedilum scalaenum grp.
Tanytarsus sp.

Tanytarsus sp. A Epler
Tanytarsus sp. G Epler
Tanytarsus sp. R Epler
Undetermined Chironomidae
Undetermined Dolichopodidae
Ephemeroptera

Buaetis sp.

Caenis sp.

Gastropoda

Ferrissia sp.

Hebetancylus excentricus
Pyrogophorus platyrachis
Hemiptera

Neoplea sp.

Odonata

Enallagma sp.

Undetermined Corduliidae
Oligochaeta

Aulodrilus pigueti

Eclipidrilus palustris
Limnodrilus hoffmeistert

Pristina plumaseta
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Pelecypoda
Undetermined Sphaeriidae
Trichoptera
Cernotina sp.
Oxyethira sp.
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