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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: CF Industries - Hardee Phosphate Complex [
County: Hardee
NPDES Number: FLO040177
State Permit Expiration Date: 31 January 1995
Toxics Sampling Inspection (XsI)
Date Sampled: 1 November 1993
Results: No metals were detected at levels which exceeded Class III

standards. No organic priority pollutants, VOC’s, or pesticides were found.

C-bmpliance Biomonitoring Inspection (CBI)
Date Sampled: 1 November 1993

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

iﬁpact Bioassessment inspection (IBI)
Date Sampled: 22 November 1993

Results: Measures of benthic macroinvertebrate community health
indicated no degradation resulting from the CF Industries — Hardee Complex I
discharge. In fact, the majority of the metrics, such as taxa richness, diversity,
EPT index, and the SIIF, were better at the test site than at the reference site,
probably due to the increased flow and recruitment potential provided by the
discharge. Periphyton communities at both sites were dominated by the diatom
Cocconeis placentula, which is typically found in eutrophic conditions. With the
exception of periphyton chlorophyll a, which was 464% more at the test site, other
algal measures indicated great similarity between the two sites.

Water Quality Inspection (WQIL)
Date Sampled: 1 November 1993

Results: While elevated phosphorus was associated with this
discharge (1.6 mg/L in the effluent), the test site concentration of phosphorus (0.75
mg/L) was only slightly elevated from that of the reference site (0.62 mg/L). Total
phosphorus at both sites was higher than those concentrations found in
approximately 85% of all other Florida streams. The concentrations of nitrogenous
nutrients at both stations were average to below average, when compared with
other Florida streams. Algal growth potential (AGP) decreased from 3.7 mg dry
wt/L at the reference site to 0.9 mg dry wi/L: at the test site. Both results were less
than the 5 mg dry wt/L “problem threshold”.

These fifth year inspections provide the neceséary 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 CF Industries - Hardee
Phosphate Complex I Mine is lo-
cated in Hardee County, Florida
(see map in Appendix). This fa-
cility functions as a phosphate
mine and beneficiation plant.
However, no mining activities
were taking place at the time of
sampling. This facility has four
permitted outfalls. Qutfalls 1 and
2 release clear mine recirculation
water into Hickey Branch. Out-
falls 3 and 3A are located at the
end of the facility’s recirculation
ditch. The wastewater from these
discharge points sheet flows from
a flow control pond, through a
fleod plain wetland to Payne
Creek, and ultimately to the Peace
River. During this survey, only
outfall 003 was discharging.

State permit limits for the 003
effluent are as follows: TSS (60 mg/
L daily maximum; 30 mg/L aver-

age), total phosphorous (5 mg/L

daily maximum, 3 mg/L average),
and pH (6.0 to 9.0 SU’s). Addition-
ally, specific conductance shall not
be increased by more than 50%
above background. levels or to a
maximum level of 1275 ymhos/cm
‘(whichever is greater), and unicn-
ized ammonia shall not exceed the
values (dependent upen pH and
_temperature) shown in Table 2 (Ap-
pendix).

This facility has a mixing zone
for unionized ammonia, which ex-
tends 385 meters downstream from
outfall 003 into Payne Creek. A
release of process wastewater from
a recharge ditch system at this fa-
cility resulted in an enforcement
action by DEP.

Major characteristics of community structure of control and test sites.

Reference

Site Test Site
Macroinvertebrate Qualitative:
Number of Taxa 36 45
" TFlorida Index 14 18
% Contribution of Dominant Taxon 380 ;s
EPT Index S 8 ' 5
~ SIIF 27 29
# Crustaceans/Mollusks 3 10
% Crustaceans/Mollusks . 84 172
"% Oligochaeta R W R Y ¥
- %Diptera | 464 | B
% Ephemeroptera ' 6.1 35
% Trichoptera 130 35
%QOdonata 12 35
% Coleoptera 215 269 ¢
% Other 2.4 5
% Predators/ Carnivores 18.0 154
#Deposi oders shovesurficsd | gy 03
% Deposit feeders (below surface) : 1.2 49
% Suspension feeders/ Collector-Filterers | 13.6 19.4
% Scavengers 04 2.6
% Scrapers 22.6 18.7
% Shredders 12.6 86
% Parasites 04 T02
* Macroinvertebrate Hester-Dendy: | "
Number of Taxa |
Florida Index
Shannon-Weaver Diversity
EPT Index
% Diptera 76.8 662
B % Ephemeroptera 69 31
% Trichoptera 11.9 1222
"% Coleoptera 28 300
% Odonata 0.2 06
% Other S 17 SO Y s POV |
% Predators/ Carnivores 220 - 203
% Deposit feeders (above surface)/ "26 . 238
__Collector-Gatherers . e
% Deposit feeders (below surface) 0 0.1
% Suspension feeders/ Collector-Filterers | 264 315
T 7 % Scavengers . o0y 02
" % Plant piercers 04 0
— " g Serapers 5 Eha
% Shredders 164 153




Bioassessment:

Major characteristics of communhity structure of control
and test sites (continued).

. PeriphytonAlgae . - .o o
Number of Taxa 11 : 14
% Contribution of Dominant Taxon 888 44.0
77" "Chlorophyll a (mg/sq. m) ' 4.9 278
Diatom/Diatom + B-G Abundance Ratio 099 097
T % Blhe-green' “ 1.3 2.7
_____ e i S
""" "% Diatoms 983 96.4
Algal Growth Potential (mg dry'wt/L)| 37, 09

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A
comparison of biological communi-
ty health was made between a ref-
erence site (located in Payne Creek
approximately 100 m upstream of
the outfall) and a test site (also in
Payne Creek, just downstream of
the discharge). A habitat assess-
ment was performed in situ to es-
tablish comparability between
sites. Supplemental physical/chem-
ical data were also collectéd on the
effluent and study sites. Acute
screening toxicity bioassays, using
Ceriodaphnia dubia and Cyprinel-
la leedsi as test organisms, were
performed on an effiuent sample
(Weber 1921). The effluent was
analyzed for metals and for organ-
ic constituents {(base neutral and
acid extractables, and volatile or-
ganic compounds). Nutrient anal-
yses were performed on effluent,
reference, and test sites. Methods
used for all chemical analyses are
on file at the Tallahassee DEP
Chemistry Laboratory.

Renthic macroinvertebrate
communities were evaluated at ref-

erence and test sites. Invertebrates

were collected from multiple sub-
strates {(e.g., snags, leaf packs, veg-
etation) using 20 discrete dip net
sweeps. Additionally, Hester-
Dendy multiplate samplers were
incubated for 28 days (Ross 1990).
Periphyton was sampled at both

reference and test sites by incubat-
ing glass microscope slides in a

standard periphytometer for 28
days (Ross 1990). Phytoplankton
was sampled. via subsurface grabs.
Chlorophyil ¢ and phaeophytin
were also determined for algal com-
munities (Ross 1990). Algal Growth
Potential tests, using Selenastrum
capricornutum as the test organ-
ism, followed Miller et al. (1978).

Explanation of Measure-
ments-of Community Health

Several different measure-
ments of macroinvertebrate and
algal community health have been
employed in this report. Many of
these, such as the number of taxa
and Shannon-Weaver Diversity In-
dex are well known. Others are
briefly explained here. The Flori-
da Index assigns points to stream-

dwelling macroinvertebrates based
on their sensitivity to pollution (see
Ross 1990). A site with a high Flor-
ida Index score is considered
healthy (i.e., many clean-water or-
ganisms are present). The
BEphemeroptera/Plecoptera/Tri-
choptera (EPT) Index is calculated
by summing the number of distinct
taxa of EPT’s represented in a sam-
ple. A higher EPT Index is associ-
ated with good water quality. Ex-
cessive numerical dominance of a
single type of organism (a high %
contribution of dominant taxon) is
usually associated with distur-
bance. The determination of the
Quantitative Stability Index (for
taxonomic % composition) is a two
step process. First, the relative pro-
portions of major taxonomic groups
are calculated for each site. Then,
the lesser of the two percentages for
each discrete taxonomic group is
totaled. A QSI (for % composition)
of 100% means that the two sites
being compared are identical. This
same type of procedure is used for
calculating the QSI (for functional
feeding groups). The Stream Inver-
tebrate Index for Florida (SIIF) is
a composite metric which is based
upon the macroinvertebrate com-
munities found at Florida Eco-re-
gional reference sites sampled with
dip net sweeps (EA Engineering
1994), The SIIF assigns 5, 3, or 1
point(s) to a variety of invertebrate
parameters, depending on how
closely that parameter approaches
the expected. Eco-regional reference
condition. Five points is the best
score for metrics which are partic-
ularly strong at discriminating be-
tween healthy and impaired sites
{see SIIF calculation table in Ap-
pendix). The following parameters
are used in calculating the SIIF for
the Panhandle: taxa richness, EPT
Index, % contribution of the domi-
nant taxa, % Diptera, Florida In-
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dex, % suspension feeders/filterers,
and % shredders (EA Engineering
1994), In the Panhandle, 23-29
SIIF points indicates no impair-
ment, 15-22 points indicates mod-
erate impairment, and 7-14 points
is clear evidence of severe degrada-
tion. In the Florida Peninsula,
these same parameters, along with
the number of erustacean and mol-
lusk taxa and the % of crustacean
and mollusk taxa, are used to cal-
culate the SIIF. In the Peninsula,
27-33 SIIF points indicates no im-
pairment, 17-26 points indicates
moderate impairment, and 9-16
points is clear evidence of severe
degradation.

For graphical purposes, the per-

cent differences between the refer-

ence and test sites involving the
number of taxa, Florida Index, and
the diatom to blue-green algae ra-
tio are measured as the reference
gite minus test site divided by the
reference site. The percent differ-
ences between sites involving the
percent contribution of deminant
taxon, chlorophyll e, and algal
growth potential are measured as
the test site minus reference site
divided by the reference site.

The following personnel were
involved in this investigation: Pat
Fricano, Lisa Curter, and Michelle
Holton (DEP Southwest District)
and Chris Barge, Lyn Burton, Mar-
shall Faircloth, Russel Frydenborg,
Christy LeDue, Kathy Lurding,
Edward Miller, Liz Miller, Urania
Quintana, Landon Ross, Greg
Wynn, and David Young (Tallahas-
see Biology Laboratory). The report
was reviewed by the Point Source
Bioassessment Review Committee,
consisting of Jan Mandrup-Pouls-
en, Wayne Magley, and Mike Tan-
ski, as well as District representa-
tives,

Resulis

Habitat quality was excellent at
both sites (with 87 and 84 points at
the reference and test sites, respec-
tively). Both sites were fairly shal-
low (0.3 - 1.0 m) with good water
velocity (0.2 and 0.33 m/s at the
reference and test sites, respective-
ly). The reference site had slightly
more available bottom substrate
{(woody debris and snags) than did
the test site. In other respects, such
as bank stability and riparian zone
vegetation quality, both sites were
ranked excellent. Surrounding

land use at both sites was 80% for-
est and 20% industrial. While both

- gites are located downstream of the

Agrico - Ft. Green Mine discharge,
the test site is also subject to the
effects of the CF Industries — Hard-
ee Complex discharge. Visual ob-
servations indicated that water
upstream was clear with a slight
tannic stain, while water down-
stream of the discharge was slight-
ly turbid with an oily sheen, and
green from suspended algae. Sedi-
ments downstream had an anaero-
bic odor. Both sites were moder-
ately shaded. Water was circum-
neutral at both sites (7.5 SU’s), and
conductivity increased slightly from
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Effect of discharge on receiving sitream
(measured as similarity between control and test sites).

192 pmhos/cm at the reference site
to 221 umhos/cm at the test site.
Dissolved oxygen was adequate. to
support aquatic life at both sites
(7.25 mg/L at the reference site and
7.36 mg/L at the test site).

The effluent sample was not
toxic to the water flea, Ceriodaph-
nie dubia, or to the fish, Cyprinel-
la leedsi, exposed to the full
strength sample.

N organic pollutants were de-
tected in the discharge. Iron (193
ug/L), aluminum (617 pg/L), and
cadmium (0.12 pg/L) were mea-
sured in the effluent at levels with-
in water quality standards.

While elevated phosphorus was
associated with this discharge (1.6
mg/L in the effluent), the test site
concentration of phosphorus (0.75
mg/L) was only slightly elevated
from that of the reference site (0.62
mg/L). Total phosphorus at both
sites was higher than those concen-
trations found in approximately
85% of all other Florida streams
(see Table of Typical Water Quali-
ty Values in Appendix). Ammonia
and TKN values at all stations were

average to below average, when
compared with other Florida
streams. Nitrate-nitrite levels at
the receiving water stations were
lower than those found in 70% of
all other Florida streams.

Algal growth potential (AGP)

- decreased from-3.7 mg dry wt/L at

the reference site to 0.9 mg dry wt/
L. at the test site. Both results were
less than the 5 mg dry wi/L “prob-

‘lem threshold™ (Raschke and

Schultz 1987).

Quantitative measures of
benthic macroinvertebrate commu-
nity health indicated no degrada-
tion resulting from the CF Indus-
tries — Hardee Complex I discharge.
In fact the test site appeared to be
better than the reference site. The
figure on p. 3 indicates the degree
of difference between the reference
and test sites. Larger differences
(that is, higher percentages) corre-
spond with greater degrees of deg-
radation. Negative values mean
that the test site is better than the
reference site. The relative abun-
dance of each individual taxon ap-
pears in the Appendix. The figure

on this page summarizes similari-
ties between the sites. Smaller sim-
ilarities (lower percentages) gener-
ally correspond with greater degra-
dation.

Based on Hester-Dendy sam-
ples, macroinvertebrate taxa rich-
ness at the reference site (with 42
taxa) was excellent for a Florida
stream. Taxa richness increased to
60 taxa at the test site, which is
better than 95% of other Florida
streams (see Table of Typical Wa-
ter Quality Values in Appendix).
The Shannon-Weaver diversity in-
dex was 3.2 at the reference site
(slightly above average for a Flori-
da stream), increasing to 3.5 at the
test site. Similarly, the Florida In-
dex increased from 17 at the refer-
ence site to 27 points at the test site,
a value which is better than our
expectations for a healthy stream
in this part of the state. The
Ephemeroptera/Plecoptera/Tri-
choptera Index increased from 10
at the reference site to 12 at the test
site. The reference site and test site
communities were both dominated
by the dipteran, Polypedilum con-
victum group (making up 40-45% of
the total population). The QSI for
% composition and functional feed-
ing groups showed that the macro-
invertebrate assemblages at the
reference and test sites were very
similar,

In the dip net collections, the
number of taxa increased from 36
at the reference site to 45 at the test
site, while the Florida Index in-
creased from 14 at the reference site
to 18 at the test site. The reference
site was dominated by Polypedilum
convictum group in the dip net sam-
ples, whereas Dubiraphia sp. was
most abundant at the test site. The
Stream Invertebrate Index for Flor-
ida (SIIF) indicated that both sta-
tions were healthy. The reference
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site (with 27 SIIF points} and the.test
site (with 29 SIIF points) both
equaled or exceeded the 27 points
expected from a healthy stream in
peninsular Florida. Overall, the data
suggest that the discharge is some-
what beneficial to the receiving wa-
ter macroinvertebrate populations.

Periphyton taxa richness was
better at the test site (14 taxa) than
at the reference site (11 taxa). Per-
cent contribution of the dominant
taxon decreased from 88% at the ref-
erence site to 44% at the test site.
The reference and test sites- were
both dominated by the diatom, Coc-
coneis placentula, which is typically
found in eutrophic situations (Whit-
more 1989). Periphyton increased
from 4.9 mg/m? at the reference site
to 27.8 mg/m?2 at the test site. The
test site chlorophyll @ was greater
than the values found in 90% of oth-
er Florida streams, The periphyton
-diatomy/blue green ratio was essen-
tially the same (almost 1) at both
sites. The QSI for algal percent com-

position indicated a high level of sim-.

ilarity (98%) between the two sites.

Literature Cited

ivassessmentzii €

Conclusions
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toxic to the water flea, Ceriodaph-
nia dubia, or to the fish, Cyprinel-
la leedsi, exposed to the full
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mg/L) was only slightly elevated
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vertebrate community health indi-
cated no degradation resulting from
the CF Industries — Hardee Com-
plex I discharge. In fact, the ma-
jority of the metrics, such as taxa
richness, diversity, the EPT index,
and the SIIF, were better at the test
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recruitment potential provided by
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Chemistry summary table for

CF Industries Effluent Reference Site Test Site
" Organic Constituents gD BN |
None detected
Metals (ug/L) - :
Aluminum 617 ;
- Araoric . e
. Antlmony T _ ]
Cadmium 0121
Copper ' 5U - o
Chromium 10U
Iron 193
Lead 15U
Mercury '''' 01U
Nickel 5U
Selenium 30U o o
' Sllver ' 0.05U
Zine 5U
I Nueents (g
Orth()nphosphate 1.22
Total phosphorus 1.60
- N Sulfate 34
o Ammoma i 0.11
N1trate+N1tr1te T 013
TKN 10
TR Other Parameters:: SR S
Habitat Assessment ;
D.O. (mg/L) 70 4
 pH(SUs) 7.5 5
Conductivity (ymhos/cm) 310 192 21
~ Temperature (°C) 18.2 157 16.2 -
AGP (mg dry wt/L) 51 3.7 0.9
Bicasaay Fish Not toxic
Bioassay Invertebrate Not toxic -
TSS (mg/L) 10
'Hardness '(mg{L as CaCO3) 108.1 ]

I - Value reported is less than the minimum quantitation limit, and greater than or equal to the

minimum detection limit.

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

FACILITY SUMMARY
Facility Name: " * . - - - — . . Prepared by:
R L R T Date:
Location (attach detailed map): " [ county District
'/U.I q/ _'\> (._T;l.'i— ){ L '—9" { - "I :J. » ) );‘il-ﬁ:/-:'.’,-"{_.é'_i_.. (—7
Federai Permit# - . O Yo vy |State GMS #and (; 27, -, {Facility Type: Industrial
and expiration date: State expiration date: Municipal Federal Agricultural
(s Other {list):

Function of facility: I_JL)“, AL AT
i

Description of treatment process: .
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Recelving waters(' ke iy 19 Pe it~ Hiag e Chsadt 7 i Classiﬁcation r
torady :
(J}g’ A{‘{Q gt o idl ?fA%'ZJ ‘-?g(]rm,m-( (li’( ¥t ’?Wz rt i W A 'C'Z{:L\:‘Vﬁ ‘"‘Tﬁ-—-
Design Flow: Actua!l Mean Flow:

i

Discharge Is: Continuous _Intermittent Seasonal ~Rainfall dependent
Other (describe)

therefore, the best time to sample is:

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

l\hb{}w\_ﬁ 7 LI W Bt ?-daf LeAMAATL rv_tg - (:a sl Comad 1Y f
Ne it Ko roas— 1At ad s ((erfecd 2],
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L A s ¢ {°°% [

. {-\.‘Vk_%ﬁ‘_h&_‘ COB oS pC"—‘TrLQ_ Chede,

&k

List effivent limits: Describe special permit conditions
' and permit modifications:

Parameter Limit {unjts)
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STATE OF FLORIDA

Page2of .,  DEPARTMENT OF ENVIRONMENTAL REGULATION
£ et obude B FACILITY SUMMARY
(Facility) -

Descripticn of permitted qutfall(s):

(o «5{ L{*" Lole 6o R S irecan € Haben o ey T wery VL B SRR VST SV G S
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N =_’._-. Vet g 1T e

NV LT

1

List permit violations (from MOR data or other source) and plant upsets that pccurred within past
year:

Describe prewous impact bioassessments, WQBEL's, and prevlous or current enforcement actions:

TL\-"A __‘{__‘3 ey _}“‘7’1
%uf” a '\Mf—iﬂawji MTLJ ,Q,(/J:t'—m (Uish e , Se fcw)

u,w_x,r\aa./d’qu:_ .@/( oL oo e ek é{( /c»umn Ea b e

Discuss comparability of MOR results to past DER resuits and whether there are trends (improving,
declining) In the data set: .

Additlonal information:
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Facility Information Sheet
to provide information in writing bioassay reports

Facility Name: __Cof fudssifeied ~Honale o FResolade Comples 1~
(as found on the permit)

NPDES permit # FLO0 Yo/ T+
Facility Location: road)_ JFS = S L3¢~ [ L?p n Do Ko

(city)
(county)___ﬁ;é?_{x\_&@/ (0 -

Receiving Water: _/fhCAe 7/ jmz,mf[cv@ajzu Cror bk, = finee oo

Chlorination Type of Sample: | Chlorinated
mz%mp’le collected after dechlorination
o1 chlormated
Design Flow and/or Average Flow:. (' CH&U-E GME \
Type of Facility: %MOW_ %H\_A_z
Type of Treatment that Wastewater Receives Prior to Discharge:

RELA\RCIATION )
/

NPl LT TN a%i%.cﬁhﬂﬁcuu

y Mw oy
S

Additional Comments:

prepared by



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET wersion 4}

SUBMITTING AGENCY-CODE: STORET STATION NUMBER: DATE (MDY} | TIME RECEIVING.§ODY OF WATER:
SUBMITTING AGENCY NAME: ///52:9/?3 ):;).: \7’0 ' { i e qu./
REMARKS: LOCATION: FIELD IDMNAME: |

OF. Indwslired ~ #DL&LU iga. g [ vpSheaac

RIPARIAN ZONE/ANSTREAM FEATURES
Pradominant Surrounding Land-Use (specify relative parcent in each category): i
Forest Field/Pasture Agricultural Residential Commercial industrial Other (Specify

Heavy

Local Watershed Erosion (check box):

Local Watershed NPS Pollution {chack box): No evidence
Point-Source Pollution {{ist location and describe): :FML/A‘)&;M “t+ (-:\M“,ﬂ\ W

) A B30
Estimated System Width (range, m):{; Estimated System Depth (range, m).[Z g

High Water Mark {m above bed):
Canopy Cover % :  Open :ji.

impounded
Velocity (range, nvs): Channglized

L:ghtly Shaded {11-45%}): Mederately Shaded (46-80%):eavily Shaded:

SEDIMENT/SUBSTRATE pd
Sediment Odors: Normal: ./S gwage: || Petroleum: i} Chemical;
Sediment Qils: Absenl.y Slight: Moderate: Profuse:

Sediment Deposits: Paper Fiber:[iz] Mud: g Sand: Sheli:
Substrate Types % coverage # times sampled| method | Substrate TyEes
Woody Debris (Snags) | izl Riffles

Leaf Packs Sand

Aquatic Vegetation Mud/Muck/Silt
Rock or Shell Rubble Benthic leal mats

Undercut Banks/Rootsi | Other:

WATER QUALITY
pH (SL): |‘D Q. {mg/): : ] |Secchi {m}:
Top el G S
Mid-depth
Bettom

¥and Bottomed Swamp & Bog ANuvialy N
Sand Bot w/ Springg Calcareous Misc.) L

Water Qdors (check box): Normai: , }ewage:

Water Surface Qils (check box): Ngne: heen:

System Type : Stream:}i

Peatroleum:

Globs: ]

Clarity (check box): Clear: (" fightly wrbic: ] Turbid:
Color {check box): Tannic: Green (algae) Clear: }#
Weather Conditions: . Abundance: Absen
) ° Periphyton
u,owJ-«G/ 14 F Fish
Aquatic Macrophytes
lron/sulfur Bacteria [

et Catlec E Do




STATE OF FLORIDA
DEPARTMENT OF. ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE:, STORET STATION NUMBER:  [DATE (M/DMY): RECEWING BODY OF WATE
SUBMITTWG AGENCY NAME;,
../f/ 2/43 (AL @w/é,,ﬁ
LOCATION FIELD I¥NAME:

REMARKS: —t—  he WCM

/%/u,’ﬁz Co

e A

(u/fff}%m.q_,)

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substrate/
Available Cover

Greater than 40%

leaf packs, undercut
banks, rubble, or
other stable habitat.
23-30 points

snags, logs, tree roots;
emergent vegetation, |

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

.5% to 20% snags,

logs, tree roots,

eémergent vegetation,

leaf packs, ete. Less
than desirable
habitat,

8-15 points

Less than 5% snags,
logs, tree roots,

emergent vegetatmn,
lesf packs, ete, Lack
of habitat is obvious,

0-7 points

Max. observed;

Water Velocity Max. observed: »0.3 | Max, observed; Max. obsarved; <0.05 m/sec, or spate
_mfsec. but < 1 m/seec |0.1t0 0.3 mfsec 0.05 to .1 m/sec occurring; > 2 m/sec
23-30 points 16-22 points 8-15 points 0-7 points

| No artificial g s
coe s channelization. Little Artificially
Artificial Channel/ | activity (impervious channelized, or
i surface) in watershed Scouring presen
Flow Altera on which would cause d;m“g spates because
. . of excess impervious

z;(:::s?g during surface in watershed.
12-15 points 0-3 points
Stable. No evidence Moderately stable. Moderately unstable.

Bank Stability

of erosion or bank:
failure. Little
potential for future

Infrequent or small
areas of erosion,
mostly healed over,

Mederate areas of
erosion, high erosion
potential during

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

Riparian Zone

| plants, classified as:

riparian zone is

riparian zene is

problems. . ficods. 0-2 points
9-10 points 6-8 points 3.5 points

Over 80% of

streambank surfaces

consist of native 50% to 80% of 95% to 50% of Less than 25% of

streambeank surfaces
are vepetated. Poor

Veg etat_i on. | bottomland vegetated, but one vegetated, but oneor | , - O (
Qu ahty hardwoods, class of plants is not | two classes of plants piant com ur;; Y ;&.g,
. lunderstory shrubs, or represented. are not represented. BTAsS Tonocu ure
non-woody | 6-8 points 3-5 points present.
macrophytes. ] 0-2 points
9-10 poinis
ts Add 5 points if cross-sectional area of flow is estimated to be TOTAL SCORE
i ST

greater than one square meter during periods of normal flaw.

COMMENTS:

oz

DATE:

Ty

| ANALYST: e
et cano

— smm?fV‘ 2 &A/W




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET tversion 4

SUBMITTING AGENCY CODE:, STORET STATION NUMBER: DATE (MDA | TIME RECEIVING BODY OF WATER:

SUBMITTING AGENCY NAME: i/Z z/ f_} Z ;‘ / 5 Q{l{pl‘&. C/Lw/‘/__‘

| | CF , InduSdires ~facdee Co. | 5 (MW)

RIPARIAN ZONE/INSTREAM FEATURES :
Predominant Surrounding Land-Use (spacify relative parcent in each category):
Forest Field/Pasture Agricultural | Residential Commercial Industrial Other (Specily}

Local Watershed Erosion {chack box}: ' None Moderate /
Some potential sources Obvious_ SOUrces i

Local Watershed NPS Pollution {check box): No evidence [

Point-Source Pollution (list location and describe): = !J“L"{QLL W OJ-M )
T -Ag o X i fone

Estimated System Width (range, m) Estimated System Depth {range, m) I ’
mpounde
High Water Mark {m above bed): Veiocﬂy {range, nvs).. Charfielized
Canopy Cover % : Open: : Moderately Shaded (46-80%) ./Heavrly Shaded:
/

SEDIMENT/SUBSTRATE - -—--

Sediment Odors:
Sediment Qils:

: -~
Mud: Sand: i} Shell

Sediment Deposits:

Substrate Types __ [% Co‘fera—P fimes sampled| method | Substrate Types  |% coverage
Woody Debris (Snags) [ ooz | Riffles ;
Leaf Packs : Sand

Aquatic Vegetation Mud/Muck/Silt
Rock or Shell Rubble Benthic leaf mats
Undercut Banks/Roots Other:

WATER QUALITY
Depth (m): ]Temp. {°C): 1 pH (SU): | D.C. {rmg/): |Cond. (umho/cm): Secchi (mﬂ
Top — — o
Mid-depth
Botiem

. = nd Botiomed Swamp & Bog Aluvial e —
System Type : Stream{&@(sand Bot w/ Spring. Ca?careous Misc.) Lake:[] Wetland

Water Odors {CI‘_lBCKbO?{}_Z—_:Hg_Fma]Z Sewage /Petroleum: Chemical:

Water Surface Oils (check box): None: [ Sheen@” Globs: [ Slick:

| 77 Sightly urbid: ) Turbid:l] ~ Opaque:

Color {check box); Tannic:[[” Green (algae):[” Clear: Other:
itons: Abundance:  Abse R -

Weather Conditions Periphyton .p:/ ae Common Abuant

q _ o F Fish
/7% Aquatic Macrophytes
Iron/sulfur Bacteria

. B ]
SAMPLING TE, 7 SIGNATURE: - X = H
|_ re v Carden " m‘é’wﬂ 44722—
| =

Clarity (check box):

I




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY CODE: STORET STATION NUMBER: | DATE (M/DFY): RECEIVING BQDY OF WATER:
SUBMITTING AGENGY NAME; /
y1/2t/7 3 agne. Coeaf
LCCATION: FIELD IIVNAME:

REMARKS: —\’&“.\‘({ __b “‘1. (Qe“‘
A Yo t{-{f\\ﬂ-«d}

CF (duiires —fadde G .

. C {dervinSira fm>

Habitat Parameter

Excellent Good Fair Poor
Greater than 40% 20% to 40% snags, 5% to 20% snags, Less than 5% snags,
snags, logs, tree roots, logs, tree roots logs, tree roots, Jogs, tree roots
Bottom Substrate/ emergent vegetation, ’ ! emergent vegetation, ! :

Available Cover

leaf packs, undercut
banks, rubble, or
other stable habitat.
23-30 points

emergent vegetation,,

leaf packs, ete.
Adequate habitat.

16-22 points

leaf packs, ete. Less
than desirable
habitat.

8-15 points

emergent vegetation,
leaf packs, ete. Lack
of habitat is obvious.
0-7 points

Mazx, observed; »0.3
m/sec. but < 1 m/isec
23-30 points

Max. observed;
0.1 to 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
accwrring: > 2 misec

0 7 pomts

Artificial Channe!/
Flow Alterati

No artificial .
channelization. Little
activity {impervicus
surface) in watershed

Artificially
channelized, or
scouring present

of erosion or bank
failure. Little
potentiel for future

Infrequent or small
areas of erosion,
mostly healed over,

Moderate areas of
erosion, high erosion
potential during

which would cause i _— SFiﬁsipiﬁse?;%ﬁse
:I{;{:‘;:s?g during surface in watershed,
12-15 points 0-3 points

Stable. No evidence Moderately stable. Moderately unstable.

{ Unstable. Many raw,

eroded areas. Obvious
bank sloughing.

problems. . floods. . 0-2 points
9-10 points 6-8 points 3-5 points
Over 80% of
streambank surfaces o ..
" . Less than 25% of -
. . eonsist of native 50% to 80% of 25% to 50% of S
Rlparlan ?One plants, classified as: |riparian zone is ripsrian-zone is ; streamb:r_li‘k gurgaces
Ve getatlon bottomland vepetated, but one vegetated, but one or-| 2 - ) oo vaed. 00T
X ) i P rlomie | Plant community (e.g.
Qu allty hardwoods, class of plants is not | two ¢classes of plants sss lture)
understory shrubs, or | represented. are not répresented. grass monoculture
ey o . P present.
> 7 non-woody 6-8 points 3-5 points 0-2 point
macrophytes. -4 points
9-10 points
ents Add 5 points if crogs-sectional area of flow is estimated to be TOTAL SCORE
greater than one square meter during periods of normal flow.
COMMENTS:
ANALYSIS DA ANALYST: SIONATURE s 1) . -
\ T"lg Fﬁ Can 6\5{ AL oA




FDEP Biology Section — Acute Bioassay Bench Sheet

. — . . N ’
Sample Source: _(C = rwvﬂ\) Cer Sample Collection: Date_i2/6t (4% _ Time ]\OD
Location: . \ Test Beglnning: Date jjov/43  Time_ /430
. m Test Ending: Date Wy Time (A0
County: Hocdee Organism Batch #:

Contact/District:

Tien Snifren [4e0

Diluent Bateh #: X3

Organism Age: 27wy

NRDES Permit #:

FLOO ~4C1 777

outfall :_ OO

Q,Q:,#' :é-:\w{w'!r\#M Cbm—ﬂ

Test Organism:

Test Typass g-RDefinltive 73 wov 02 2o £533%
rStatic Renewal | Flow-through  Instrument o
- Calibratlons: pH  Temperature °C D.0. mg/l  Conductivity pmhosfem
Test Number:_L Of_@ mater # 7851 g0HO18262 90H018282 .G9005749
Remarks: Ohr 70@7.0 22 (®a2.) K5 @232 575 @ 1,000
So0@90, 4 30 @ 10,000 @13,/ °C
240 Z0@70 287 @32 E B @228 B0 @ 1,000
@40 @D, FY420@ 10,000 @ A3.9°C
48R 20 @70 Blo @237 5.4 @328 190 @ 1,000
A0 @11 T530 @ 10,000 @ 240°C
UNCORRECTED
Number Live pH Temperature (°C) D.O.MI) | S rambosteny
Conc. | Chamber#) Ohr | 24h |48h | Ohr [ 24h {48k | O hr| 24h [48h |Ohr |24h |48h fOhr 24k |48h
Codafd | A S 15 s 7491 [81lale] (134l8.0 7050 (e®
e R =15 |45 Z 3¢ P S ——srs |
Contell | C s i85 15 8. 233 5.0 (50
Cortral | © S s 1[5 AR e 5.2 e
enss | 4 s £ 15 |73 Y laLG 23308 ! 92 |60 270
OD% | B s 15 I« %Y 33 5.3 X55
(0% | C s g |8 8.4 232 5 Y 200
ooe | O |5 |5 14 3.5 20 5.9 220
‘Measured/Loaded by: [k d Tm T P m M Tm w2 ViAWl A
Recorded by: @\f/ T [T TR VTR YRR RITE 7R
Investi a!ors Slgnatures Sait Water/ Water Quality Parameters
'L/Y\/1 Fm { [/U_A_Q‘, m 20% Min Water | Sample | Method Measured by
% C Dolon “Frold Total Residual C12: N ‘_‘+ o AL o
Lab Total Residual Cl2: £.0.0% £0.03 oy |7
rrgeab ol it Alkalinty: [R5 105 | Heeld TR
P Hardness: | X0 %T} [{D H-mn,ﬂ\ TR
%ﬁ — Total Ammonia: 40,017} £owi 2060 | onte | N
Ammenia Ammania Ammania Cantrol Sample

O O ppi

Meter #98136 Meter Slope: =20 Blank: £200_ Salinity: P Salinity:




FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Collection:

Test Beginning:

Test Ending:

sample Source: - F M i Qi D
l.ocation: - ~J t
. County: Ve koo,
Contact/Distrlet: T m A1 Frewn 9GS

Organism Batch #:
Crganism Age:

Outfall #:

NPDES Permit#: FT00 «“ey 57

o>

Test Organism:

Date_tilpiler  Time_ !/ co

Date jleeiss  Time gy~ 3O

Date nlpewis2  Time o) 30

4 (2 Diluent Batch #: e~
4, d{.L‘_:rr; ool

QAJ[\"T i’\.ﬂJg!l!/ ZC?A\J‘_‘:_\:
‘_// ]

form updated 7/8/93

Meter #98136 Meter Slope: =S %7 Blank: £ ¢w0¢ 2 Salinity:

?wau D2 20 (8378
Test Type: 5S¢ reemn | Definitive
Henéwal | Flow-through [gstlrument ] i L
alibrations: pH  Temperature °C D.Q. mg/l.  Conductivity pumhos/em
Test Numbet: o Dfa_ meter # 7851 q0H018282 90HQ18282 G9005749
Remarks: Ot Z0@7.0 22.( @222 _E5@<32 _775@ 1,000
7o0@90 G260 @ 10,000 @23.0 %
2ant 20 @70 A2 @ F 8y eRR3 O e@ 1,000
FO@IED F4HO @ 10,000 @33 4K
aghr 2T @70 Pl 3 ? FAed3F AT0 @ 1,000
D@0 550 @ 10,000 @4
UNCORRECTED
Number Live pH Temperature (°C) D.O. {mg/L) %?3?1%.(?:1‘:1?1?;;:%})

* Conec. Chamber # OhrF sah 148h | Ohr | 24h | 48Kk | O hr| 24h [48h {Ohr (24h [48h JOhr (24h |48h
Coid e | BZ = 15 je | 7778082 123 )27 2331E 19 | 701290 B15 1320
ot B | A3 | s 15 |5 17672852 22075 e (892908301335
0ok L Ao | S |7 |5 |22 70 8023 a2 8.( |26 83 | 2951350355
e Rl gwB | 5 15 15 |7.217.8 8.0 23ale 17018290505 250

Measured/Loaded by: | 72+ [Tk [[TM 7 rae i 7m | T8 i |7 774‘7 My | 7 | 7272 [ | T
Recprded by: |72 | 1w 7 M | 7R 1TWAL 7R TR AT | TR | 73 | TeN| TR 7RI T | /7
Investigators' Signatures Salt Water/ Waier Quality Parameters
———7’{/‘“/ f\‘\ W CWell e 20% Min Water | Sample | Method |Measured by
% Field Tota) Residual Cl2: Aot e AN L
N 6’ Lab Total Residual ClZ: €02 |00 |<OOB| D 7T-r0
)’)\MUM Akalinity: | 25 N/A 105 | Heelh | TR
o Hardness: (2 (O N /ZA 11D HCLC/L\ TR
Total Ammonia: _£g. ¢ i7 N/ oo | Buo . | ~Ftf
R = Ammonia Ammenia Ammonia Control Samp]e

O pet

Sal:mty



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 [ 5% | 10% | 20% {30% | 40% | 50% { 60% | 70% | 80% [ 90% | 95% |
STREAMS
(1617 stations)
Phytoplankton
Chloroghxll a 022t (.52 .94 1.60 3.02 4.63 6.72 9.87] 14687 27.35] 48.70
| Periphyton
Chlorophyll & 0.31 0.43 0.77 1.04 2.16 2.94 6.45] 10.51] 17.00t 3951| 60.85
H-D Diversity 0.84 212] 248 2.74 2.88 3.09 3.25 3.40 3.52 3.76 3.90
Qualitative Taxa
Richgess 9.00| 12.00| 17.00) 20007 22.00] 2450| 26.00( 28.00] 3L00[ 37.00] 53.00
H-D Taxa
Richness 6,00 6.50 9.00{ 1150} 13.00| 15.00] 17.00{ 21.50] 26.00{ 29.00] 32.00
TKN (.30 0.39 0.56 0.73 0.87 1,00 111 1.26 1,49 1.93 2.80
Ammonia 0.02 0.02 0.04 .05 .06 0.08 0.11 0,14 0.20 0.34 0.60
NO2-NO3 £.01 0.01 0.03 (.05 0.07 0.10 0.14 0.20 0.32 (.64 1,06
Total Phosphorus .02 0.03 0.05 0.06] 6.10 0.13 0.18 0.25 0.39 (.74 151
Ortho Phosphorus 0.01 0.01 0.03 .04 0.06 0.08 0.11 0.17 0.27 (.59 1.37
Turbidity 0.60 0.90 1.20 1.45 210 2.80 3.601 - 4.50 6.65| 1045] 16.30
LAKES '
(477 stations)
Phytoplankton - .
Chlorophyll a 0.80 1.71 288 428| 10061 13401 20.00| 30.10| 47.20]| 65.44] 113.90

Dredge Diversity | 0.71] 097] 143] 174| 198! 212} 221| 259] 2851 315] 317
Dredge Taxa

Richness 3.00] 5.00] 650] 7.00] 9.00] 10.00] 11.00| 13.00] 15.007] 17.00| 21.00
TKN_ 036] 049] 067] 083] 1081 1264 140| 151| 1687 211] 346
NH3+NH4 0.01] 002] 002] 003] 0.04{ 006f{ 008| 012| 015| 021]| 028
NO2-NO3 000] 000] o001 o001l 001] 0027 004] 0051 010 0.14] 023

Total Phosphorus 0.01 0.02 0.02 0.03 0.05 0.07 0.09 0,11 014 0.23 0.42
Ortho-Phosphorus ] 0.00] 0.01] 001 002 003! 004] 005] 006] 008] 02i] 032
Turbidity 1.00] 125] 1551 2051 2.75{ 450] 645] 9601 1410| 26.00]| 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll _214| 328% 449] 5.13] 600] 693] 794| 9.60] 1240| 17.60] 2220
Dredge Diversity 1.34] 153} 191} 228) 256] 290| 315| 3597 401| 453| 498
Dredge Taxa

Richness 400] 6.00f 900] 11.00] 15.00| 1850| 25.00| 35.00) 41.00| 62.00] 90.00
TKN 026 034} 042] 050{ 059] 069 076] 082) 095| 1.30| 148
NH3+NH4 001f 002] 003] 0o04] 005] 006| 0081 009] 013) 022| 028
NO2-NO3 000} 000{ 001] 001] 001] 002] 003| 0054 008] 0.17] 023

Total Phosphorus 001l 002] 006] 007| 0310] o.11] 014| 017] 023] 043| 0.59
| Ortho-Phosphorus | 0011 0.02] 003| 004 004| 005/ 007 009) 012] 021{ 044
Turbidity 3501 4.00] 450] 5.05]| 540]| 560]| 630] 680] 800] 1140] 1175

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



CF MINING  REFERENCE $iTE G)rf‘ NET m}m)

Calculation and Interpretation of the Siream Invertebrate Index for Florida (SIIF)
(Draft Versmn 1994)

Macroinvertebrate Dip Net (20 'éi_iihsulés__(fﬁ'b;_ c,d)
sweeps of most productive — o
substrates) o 3 1 |Score
Number of Taxa >3 | 1630 | 0-15 I/ 227 |14-26 | 0-13 | &
EPT_Index 27\| 46 | 03 24 |03 13
% Contribution of Dominant Taxon N\ 520 | > <37 | >3 | 3
Florida Index 218 [\9-17 | OA 27 | a6 [ 03 | 57
% Diptera X38 | #38 SR
% Suspensmn feeders/ Collector-Filterers | 212 | -1 | /0-6 =8 | 47 | 03 | 57
% Shredders 218 f 09 =13 1 0-12 ] 3
% Crustacean/Mollusks (Peninsula only) - - N - z16 | 0-15 |
# Crustacean/Mollusks (Peninsula only) - = . 24 0”3_ -
Total Score 24
No Inipairment 29-23 {_ No Impairment 33-27
i : oderate “‘ Moderate
Interpretation of Score Tshpairment \32'15 Impairment 26-17
Severe 14-7 Severe 16-9
egradation ; Degradation

CF MwiNng 15T SITE (bu’ NET Drffﬂ)

Calculation and Interpretation of the Stream Invertebrate Index for Florida (SIIF)
(Draft Version 1994)

Macroinvertebrate Dip Net (20 ‘anhandle 758 Peninsu
sweeps of most productive — - ——
substrates) \Q 3 1 Sct)ée 5 3
Number of Taxa’ =N [1630 [ 015 | / 227 [14-26 | 0-13 [ 357
EPT Index 27\ 46 | 03 24 | 03 | 3
% Contribution of Deminant Taxon : <20 | >20/] €37 | »37 | B
Florida Index 218 | %17 | 0-% >7 | 46 | 03 | 57
% Diptera RIEFS <3 {32 |
% Suspension feeders/ Collector-Filterers | 212 7-IN| (6 =28 | 47T [ 03 | 5
% Shredders 210 \/0-9 =13 | 0-12 | ]
% Crustacean/Mollusks (Peninsula only) 216 | 0-15 |
# Crustacean/Mollusks (Peninsula only)
Total Score | _ |
(' No Impairment 33-27 )
. ?érderate \‘E Modeérate g
Interpretation of Score Inipairment 22-15 Impairment 26-17
Severe 14-7 Severe 16-9
Degradation Degradation




Benthic macroinvertebrate taxa list for CF Industries, collected via 20
discrete dip net sweeps in Payne Creek, on 22 November, 1993.

Reference Site Test Site
Acarina
Atractides sp. 48 -
Mideopsis sp. 24 -
Sperchon sp. 24 -
Undetermined Acarina sp. 24 -
Amphipoda
Hyalella azteca - 120
Coleoptera
Dubiraphia sp. 384 792
Microcylloepus pusillus 912 —
Stenelmis sp. - 120
Undetermined Dryopidae 48 24
Decapoda
Palaemonetes paludosus - 72
Procambarus sp. 48 48
Diptera
Ablabesmyia mallochi 48 24
Cladotanytarsus sp. - 72
Coelotanypus sp. - 24
Corynoneura sp. 96 -
Cryptotendipes sp. - 24
Labrundinia pilosella - 24
Labrundinia sp. -~ 24
Nanocladius sp. — 24
Palpomyia grp. sp. 24 24
Parachironomus hirtalatus - 24
Pentaneura inconspicuc 72 -
Polypedilum convictum grp. 1992 216
Polypedilum halterale grp. - 288
Polypedilum illinoense 96 120
Polypedilum scalaenum grp. - 24
Rheotanytarsus distinctissimus grp. - 48
Rheotanytarsus exiguus grp. 48 -
Simulium sp. - 48
Stenochironomus sp. 72 48
Stelechomyia perpulchra 24 -
Tanytarsus sp. A (Epler) 24 96
Tanytarsus sp. D (Epler) 24 -
Tanytarsus sp. 48 -
Tanytarsus sp. L (Epler) 72 72
Tanytarsus sp. S (Epler) 96 24
Undetermined dipteran pupae’ 168 -~

Ephemeroptera
Acerpenna pygmaeus 288 96



Caenis sp.

Stenacron floridense
Gastropoda

Hebetancyclus excentricus
Laevapex sp.

Planorbella duryt

Viviparus sp.

Undetermined Ancylidae sp.
Hemiptera

Undetermined Hemiptera sp.
Hirudinea

Batracobdella phalera
Odonata

Argia sp.

Enallagma cardenium
Hetaerina titia

Ischnura sp.

Undetermined Coenagriidae
Oligochaeta

Aulodrilus pigueti

Dero trifida

Limnodrilus hoffmeisteri
Undetermined Enchytraeidae
Pelecypoda

Corbicula manilensis
Sphaerium or Musculium sp.
Platyhelminthes

Dugesia sp.

Trichoptera
Cheumatopsyche sp.
Neotrichia sp..

QOecetis cinerascens

QOecetis sp.

Polycentropus sp.

Undetermined Trichoptera pupa

Total

72
24

336

288
360
96

24

6264

24
24
24
24
24
24

24

24
48
24
24
48
48
48
24

168
192

24
72

24
24
3480



Benthic macroinvertebrate taxa list for CF Industries, collected via Hester-
Dendy artificial substrates in Payne Creek, on 22 November, 1993.
Dengities, in number/mZ, represent the mean of three replicates.

Reference Site Test Site

Acarina
Atractides sp. 2 1
Sperchon sp. 2 -
Undetermined Acarina sp. - 1
Amphipoda
Hyalella azteca - 11
Coleoptera
Dineutus sp. i
Dubiraphia sp. -
Gyrinus sp. 1
Macronychus glabratus -
Microcylloepus pusillus 16
Stenelmis hungerfordi 5
Stenelmis sp. 11
Diptera ,
Ablabesmyia rhamphe grp. o
Asheum beckae -
Atrichopogon sp. 6
Cladotanytarsus sp. —
Corynoneura sp. 18
Cryptotendipes sSp. -
Hemerodromia sp. 14
Palpomyia grp. sp. 3
Pentaneura inconspicua 41
Polypedilum convictum grp. 555
Polypedilum fallax grp. -
Polypedilum illinoense -
Polypedilum scalaenum grp. 7
Rheocricotopus robacki 3
Rheotanytarsus distinctissimus grp. 29 30
Rheotanytarsus exiguus grp. 165 119
Simulium sp.. - 18
Stelechomyia perpulchra -
Stempellinella sp. 2 -
Tanytarsus sp. K (Epler) -
Tanytarsus sp. A (Epler) 16 1
Tanytarsus sp. C (Epler) -
Tanytarsus sp. -
Tanytarsus sp. G (Epler) -
Tanytarsus sp. L (Epler) 6
Tanytarsus sp. S (Epler) 7
5
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Tanytarsus sp. T (Epler)
Thienemanniella sp. 1



Tribelos fuscicorne

Tribelos jucundum
Undetermined Chironomidae sp.
Undetermined dipteran pupae
Ephemeroptera
Acerpenna pygmaeus

Caents sp.

Stenonema exiguum
Stenacron interpunctatum
Gastropoda

Amnicola dalli johnsoni
Hebetancyclus excentricus
Micromenetus dilatatus
Physella sp.

Planorbella duryi

Viviparus georgianus
Undetermined Ancylidae sp.
Megaloptera

Corydalus cornutus
Qdonata

Argia sp.

Enallagma cardenium
Hetaerina titia

Ischnura hastata

Ischnura ramburii

Ischnura sp.

Undetermined Coenagriidae
Oligochaeta

Tubifex tubifex
Trichoptera

Cernotina sp.
Cheumatopsyche sp.
Cyrnellus fraternus
Hydropsyche sp.

Neotrichia sp.

Neureclipsis sp.
Nyctiophalax sp.

QOecetis sp.

Orthotrichia sp.
Polycentropus sp.
Undetermined Trichoptera pupa

Total

17
60

64
14
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Phytoplankton taxa list and densities (#/mL) for CF Industries, collected via
subsurface grabs in Payne Creek, on 22 November, 1993.

Reference Site Test Site
Diatoms
Achnanthes sp. 73 70
Cocconets sp. 146 —
Gyrosigma sp. - 70
Navicula sp. 73 141
Nitzschia sp. 146 211
Chlorophyta
Ankistrodesmus sp. 73 985
Closterium sp. 73 -
Cosmarium sp. 146 141
Crucigenia sp. 73 -
Dictyosphaertum sp. - 70
Gloeocystis sp. 730 1196
Golenkinia sp. 219 -
Kirchneriella sp. 292 704
Oocystis sSp. 292 —
Pediastrum sp. - 70
Scenedesmus sp. 1607 3377
Tetraedron sp. - 563
Unknown chlorophyte flagellate - 70
Cyanophyta '
Anabaena sp. - 141
Anabaenopsis sp. 292 633
‘Aphanocapsa sp. 73 211
Aphanothece sp. - 70
Chroococcus sp. 3433 1407
Dactylococcopsis sp. 73 704
Gloeocapsa sp. 73 70
Lyngbya contorta 365 352
Lyngbya sp. - 492
Merismopedia sp. 146 1477
Microcystis sp. 146 633
Oscillatoria sp. - 211
Euglenophyta
Euglena sp. 73 -
Trachelomonas sp. - 141
Pyrrhophyta
Peridinium sp. 73 -

Total 8690 14210



Periphyton taxa list and densities (#/mm?) for CF Industries, collected via
glass microscope slides in Payne Creek, on 22 November, 1993.

Reference Site Test Site

Diatoms

Achnanthes exigua 22 133
Achnanthes hustedtii - 675
Achnanthes lanceolata 57 —
Achnanthes lanceolata v. apiculata - 204
Achnanthes lanceolata v. dubia - 595
Bacillaria paradoxa 7 9
Cocconeis placentula 1482 1714
Eunotia pectinalis - 9
Melosira sp. 7 -
Nuavicula cryptocephala 7 -
Navicula exigua 7 -
Navicula hungarica 7 -
Navicula minima - 311
Navicula pupula - 62
Navicula radiosa - 9
Nitzschia amphibia 43 36
Chlorophyta

Scenedesmus sp. 7 -
Stigeocolonium sp. - 36
Cyanophyta

Aphanothece sp. - 9
Chroococcus sp. 22 98

Total 1668 3900
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