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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: IMC-Agrico Co. I't. Green NMine
County: Polk
NPDES Number: F1.0027600
State Permit Expiration Date: 15 August, 1994
Toxics Sampling Inspection (Xs1)
Date Sampled: 20 September 1993
Results: No organic pollutants were detected in the discharge. Iron (14

ug/L) and aluminum (320 ug/L) were measured in the effluent but were well
within water quality standards.

Compliance Biomonitoring fnspection (CBI)
Date Sampled: 20 September 1993

Results: The effluent sample was not toxic to the water flea,
Ceriodaphnia dubia, or to the fish, Cyprinelle leedsi, exposed to the full strength
sample.

Tmpact Bioassessment Inspection (IBI)
Date Sampled: 20 September 1993

Results: Measures of benthic macroinvertebrate community health
indicated no degradation resulting from the IMC-Agrico Ft. Greem Mine
discharge. Macroinvertebrate taxa richness, the Florida Index, and Shannon-
Weaver diversity were considerably better at the test site than at the reference site.
Overall, the data indicate that the discharge was beneficial to the
macroinvertebrate population, and that the reference site was of poor quality.
Some measurements of periphyton community health indicated degradation
associated with the discharge. The periphyton chlorophyll @ was 2000% greater at
the test site compared with the reference site. Percent contribution of dominant
taxon increased from 16% at the reference site to 74.3% at the test site, due to
dominance at the test gite by the diatom, Cocconeis placentula, an indicator of
eutrophy. Abundance of this diatom is also the reason for the large increase in the
periphyton diatom/blue-green algae ratio at the test site.

Water Quality Inspection (WQL)
Date Sampled: 20 September 1993

Results: Dissolved oxygen at both sites was below Class the III water
quality standard (Rule 17-302.530(31) FAC). Total phosphorus at the reference and
test sites was higher than those values found in 88% and 95%, respectively, of all
other Florida streams., Ammonia values at all stations were average to below
average, while nitrate-nitrite was undetected at the test and reference sites.
Reference site TKN (1.2 mg/L.) was higher than that observed at the test site (0.89
mg/L).

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




Intreduction

The IMC-Agrico Co. Ft. Green
Mine is located in Polk County, Flor-
ida {see map in Appendix). This fa-
cility functions as a phosphate mine
and beneficiation plant. Process
wastewater is clarified in above-
ground settling impoundments pri-
or to discharge into the Class Il
Payne Creek, which flows to the
Peace River. The average flow to
Payne Creek is 4.61 MGD for the
spillway structure outfzall (001) and
6.2 MGD for the Parshall flume out-
fall (602).

State permit Hmits for the efflu-
ent are as follows: total non-filter-
able residue (daily maximum of 60
mg/L, monthly average of 30 mg/L),
total non-volatile, non-filterable res-
idue (daily maximum of 25 mg/L,
monthly average of 12 mg/L), pH (6
to 9), and total phosphorus {daily
maximum of 5 mg/L, monthly aver-
age of 3 mg/L).

The only problem reported for
this facility was a berm collapse on
September 1, 1993, which resulted in
the discharge of turbid stormwater
into the South Prong of the Alafia
River., Monthly Operating Report
results indicate that the discharges
at both outfalls have been well with-
in permit limits and water quality

standards for Class III surface wa--

ters.

Methods

The focus of this investigation
was to determine the discharger’s
effects on the receiving waters. A

comparison of hiological community
health was made between a reference
site (located in Payne Creek a few
miles upstream of the spillway strue-
ture outfall) and a test site {(just
downstream of the Parshall flume
discharge). A habitat assessment

was performed in situ to establish
comparability between sites. Supple-
mental physical/chemical data were
also collected on the effluent and
study sites. Acute screening toxicity
bioassays, using Ceriodaphnia dubia
and Cyprinelia [eedsi as test organ-

Major characteristics of community structire of control and test sites.

Reference

% Other

Site Test Site
Number of Taxa 42
Florida Index 3
% Contribution of Dominant Taxon 23.2
% Oligochaeta i 237
% Diptera L2208
‘%Ephemeroptera 03
% Trichoptera i o
% Gastropoda ; 12
% Malacostraca : 11.7
% Coleoptera 88
% Odonata L 62
% Other o 74
% Predator/Carnivores G147
% Above Surface Deposit Feeders 17.1
% Below Surface Deposit Feeders 44.6
% Suspension Feeders 6.9
o % Scavengers 4.0
% Scrapers 2.0
% Shredders 9.9
.............. 03

Number of Taxa.tn

Florida Index 0 18
Shannon-Weaver Diversity 0.72 3.64
% Contribution of Deminant Taxon 80 419
% Malacostraca 80.0 P
% Diptera 20,0 224
% Ephemeroptera 0 539
% Trichoptera 1] 37
% Gastropoda 0 2.8
% Coleoptera 0 10.8
% Qther 0 3.6
% Predator/Carnivores 0 7.0
% Above SBurface Deposit Feeders 33.0 5272
% Suspension Feeders 7.0 1.0
% Scrapers 0 36.0
% Shredders 330 3.4

% Scavengers

27.0 0.4




Major characteristics of community structure, continued.

44 =

Number of Taxa ! 25

% Contribution of Dominant Taxon | 16.0 743

' Chlorophyli a (mg/sq. m) | N 23.1
"Diatom/Diatom + B-G Abundance Ratio 0.56 0.97
% Blue-green 423 30

% Green 21 1.1

% Diatoms 54.3 95.6

"""" % Euglenophytes 1.1 0.2
" Free Water Chiorophyll a (ug/L) 1.50 147
Gi 11.0 14.6

isms, were performed on an effiu-
ent sample (Weber 1991), The ef-
fluent was analyzed for metals and
for organic constituents (base neu-
tral and acid extractables, and vol-
atile organic compounds). Addi-
tionally, nutrient analyses were
performed on effluent, reference,
and test sites. Methods used for all
chemical analyses are on file at the
Tallahassee DEP Chemistry Labo-
ratory.

Benthic 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.
Chlorophyll @ and phaeophytin
were also determined for algal com-
munities (Ross 1980). Algal Growth
Potential tests, using Selenastrum
capricornutum as the test organ-
ism, followed Miller et al. (1978),

Exptanation of Measurements of
Community Health

Several different measurements
of macreinvertebrate and algal com-
munity health have been employed
in this report. Many of these, such
as the number of taxa and chiorophyll
a are well known, Others are briefly
explained here. The Florida Index
assigns points to stream-dwelling
macroinvertebrates based on their
sensitivity to pellution {see Ross
1990). A site with a high Florida In-
dex score is considered healthy (i.e.,
many clean-water organisms are
present}. Excessive numerical dom-
inance of a single type of organism (a
high % contribution of dominant tax-
on)is usually associated with distur-
bance. A decreased diatom to blue-
green algae ratio (calculated by di-
viding the number of individuals in
the Bacillariophyta by the number of
individuals in the Bacillariophyta +
Cyanophyta) is often indicative of
nutrient enriched conditions. The
determination of the Quantitative
Stability Index (for taxonomic % com-
position) is a two step process. First,
the relative proportions of major tax-
onomic groups are calculated for each
site. Then, the lesser of the two per-
centages for each discrete taxonomic

group 1% totaled, A QST (for % com-
position}of 100% means toat the two
sites being compared are identical.
This same type of procedure is used
{or ealeulating the @8I (for {unction-
al feeding groups).

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the num-
ber of taxa, Florida Index and the
diatom to biue-green algae ratio are
measured as the reference site mi-
nus test site divided by the reference
site. The percent differences between
sites involving the percent contribu-
tion of dominant taxon, chlorophyll
a, and algal growth potential are
measured as the test site minus ref-
erence site divided by the reference
site,

The following personnel were
involved in this investigation: Pat
Fricano and Jim Snitgen (DEP
Southwest District) and Chris Barge,
Lyn Burton, Marshalt Faircloth, Rus-
sel Frydenborg, Christy LeDue,
Kathy Lurding, Liz Miller, Urania
Quintana, Landon Ross, Greg Wynn,
and David Young (Tailahassee Biol-
ogy Laboratory). The report was re-
viewed by the Point Source Bio-
assessment Review Committee, con-
sisting of Jan Mandrup-Poulsen,
Wayne Magley, and Mike Tanski, as
well as District representatives.

Results

Habitat quality was better at the
test site (with 83 points) than at the
reference site (scoring 48 points).
Water velocity (0.25 m/s) was more
favorable at the test site (reference
site had no visible flow). Aquatic veg-
etation and detritus were the major



substrates at the reference site, while
snags, leaf packs, and undercut
banks were the dominant substrates
at the test site. While both stations
were fairly shallow (1.5 m deep at the
reference site, and 1.0 deep at the test
site), the reference site was wider (up
to 13 m) than was the test site (up to
7 m}. Other habitat attributes were
fairly similar between the reference
site and the test site, such as bank
stability and riparian zone vegeta-
tion. Water was acidic at the refer-
ence site (5.6 SU’s, reflecting the
swampy nature of the area) and al-
most neutral at the test site (6.7
SUs). Conductivity increased from
177 umhos/em (reference site) to 219
pwmhos/em (test site). Dissolved oxy-
gen was extremely low at the refer-
ence site (0.4 mg/L), probably due to
the swampy, stagnant conditions
there, or to some other source of or-
ganic loading. Dissolved oxygen was
also low (3.9 mg/L) at the test site,
although much improved compared
to the veference site. Dissolved oxy-
gen at both sites was below the Class
11 water quality standards (Rule 17-
302.530(31) FAC),

The effizent sampie was not tox-
ic to the water flea, Ceriodaphnia
dubia, or to the fish, Cyprinella leed-
si, exposed to the full strength sam-
ple.

No organic pollutants were de-
tected in the discharge. Tron (14 ng/
L) and aluminum (320 pg/L) were
measured in the effluent but were
well within water quality standards.

While elevated phosphorus lev-
els were associated with this dis-
charge (0.67 mg/L in the effluent and
1.1 at the test site), the reference site
(0.65 mg/L) was also elevated. Total
phosphorus at the reference and test
sites was higher than those concen-
trations found in 88% and 95%, re-
spectively, of all other Florida
streams (see Table of Typical Water

Quality Values in Appendix). Am-
monia values at all stations were
average to below average, and the
ammonia in the effluent (0.01 mg/L)
was lower than that found at the ref-
erence site (0.024 mg/L) or the test
site (0,066 mg/L). Nitrate-nitrite was
undetected at the test and reference
sites. Reference site TKN (1.2 mg/L)
was higher than that observed at the
test site (0.89 mg/L).

Fluoride levelsin the effluent (2.9
mg/L) were within Class III water
quality standards.

Algal growth potential (AGP)
was elevated at the reference site (11

Na, of lnvertebrate Taxa
(quanlitative sample)

mg dry wivl). AGP was slightly high-
er at the test site (14.8 mg dry wt/L)
and highest in the effluent (25.3 mg
dry wi/L). All these AGP values were
above the 5 mg dry wt/L “problem
threshold”, which usually indicates
excessive macrophyte growth, algal
bloems, lowered D.O., and fish kills
{Raschke and Schuitz 1987).

Quantitative measures of benth-
ie macroinvertebrate community
health indicated no degradation re-
sulting from the IMC-Agrico Ft.
Green Mine discharge. Thefigure on
this page indicates the degree of dif-
ference between the reference and
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test sites. Larger differences (that
is, higher percentages)} correspond
with greater degrees of degradation.
Negative values mean that the test
site is better than the reference site.
The relative abundance of each indi-
vidual taxon appears in the Appen-
dix. The figure on this page summa-
rizes similarities between the sites.
Smaller similarities (lower percent-
ages) generally correspond with
greater degradation.

Based on Hester-Dendy samples,
macroinvertebrate taxa richness at
the reference site (with 2 taxa) was
very poor for a Florida stream. Taxa
richness increased to 40 taxa at the
test site, which is better than 90% of
other Florida streams (see Table of
Typical Water Quality Values in Ap-
pendix). The Florida Index was zero
at the reference site, increasing to the
value expected for a healthy stream
in this part of the state (20 points) at
the test site. The reference site com-
munity was dominated by Hyalello
azteca (80% of the total), while the
ephemeropteran, Stenacron infer-
punctatum, was most abundant (42%
of the total population) at the test
site. The QSI for % composition
showed that the macroinvertebrate
assemblages at the reference and test
sitcs were not very similar. Only the
amphipod (Hyalella azteca) and one
midge were found at the reference
site, while the test site had a diverse
assemblage of organisms. Shannon-
Weaver diversity at the reference site
(0.7) was lower than 95% of all other
streams in Florida, while diversity at
the test site was 3.7, considered to
indicate healthy conditions. This fur-
ther suggests that conditions were
more favorable at the {est site.

In the dip net collections, the
Tlorida Index increased from 3 at the
reference site to 17 at, the test site .
Pollution sensitive organisms, such
as ephemeropterans and trichopter-

ans, were rare at the reference site,
but quite common at the test site.
Overal], the data suggest that the
discharge is beneficial to the receiv-
ing water macroinvertebrate popula-
tions. The poor biological health at
the upstream station may be due to
the anoxic, stagnant conditions there.

Some measurements of periphy-
ton community heaith indicated deg-
radation associated with the dis-
charge, Periphyton taxa richness
was decreased by 16.7%, comparing
the reference site to the tesi site.
Percent contribution of dominant tax-
on increased from 16% at'the refer-
ence site to 74.3% at the test site. The
test site was dominated by the dia-
tom Cocconeis placentula, which is a
well known indicator of eutrophic
conditions (EPA 1974), While per-
iphyton chlorophyll ¢ was 2000%
more at the test site, the free water
chlorophyll a was about the same at
both sites (1.50 and 1.47 ug/L at the
reference and test sites respectively).
The periphyton diatom/blue green
ratio was increased by 73.2% at the
test site compared to the reference
site, due to the dominance of the dia-

Quantitative Stability Index
tinvaricbrala % cormposition. quantiative sartols)
@ Guantilative Stabiity Indox

A

{algae % composition}
Quantitative Slability Index

{invartebrale functional leading groups, quantitative sample)

tom Cocconels placeniula at the test
site, The QSI for algal percent com-
position indicated moderate similar-
ity between the two sites.

Conclusions

Dissclved oxygen at both the ref-
erence site and the test site was be-
low Class ITI water quality standards
{Rule 17-302.530{31) FAC),

The effluent sample was not tox-
ic to the water flea, Ceriodaphnia
dubia, or to the fish, Cyprinella leed-
si, exposed to the full strength sam-
ple.

No organic pollutants were de-
tected in the discharge. Iron (14 pg/
L) and aluminum (320 pg/L) were
measured in the effluent at levels
well within water quality standards,

Total phosphorus at the refer-
ence and test sites was higher than
those concentrations found in 88%
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and 95%, respectively, of all other
Ilorida streams. Ammonia values at
all stations were average to below
average, while nitrate-nitrite was
undetected at the test and reference
sites. Reference site TKN (1.2 mg/L)
was higher than that observed at the
test site (0.89 mg/L).

Fluoride levels in the effluent (2.9
mg/L) were within Class III water
quality standards.

Algal growth potential at the ref-
erence site and test site was approx-
imately two and three times higher,
respectively, than the 5 mg dry wt/L
“problem threshold”.
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY SUMMARY
Facili : . . . ' - :
acility Name: . _ Gl e RE S Ea Date Summary Prepared : Terpogn
Location (attach detailed map): County ST District
;— y '{{. FART R 1 =
f* G s o /(“‘{/:_ , Tl o it

el ?'um/a,_,.?' 7 2L
Federal Permit# /Lo ce 7, ¢, |State GMS#and o< /” g ¢ o 7 |Facility Type: Industrial "~
and expiration date: State expiration date: Zccz -/ 774 f Municipal  Federal Agricultural

(0 -2i % A-u..j 29 114 Other (list):

Function of facility: ,a?jwv_f,&m-/é. Qe ru-«.mw.aj-f WUIM‘M

Description of treatment process*
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Receiving waters: /“% e Classification: i1 @/

E, ;M 6D -V Flow during survey.

F P I v W

Design Flow: 7 .~ o /5.1y Mean Flow: 4 -
Lo Mo o2 _ i

Discharge is: Continuous Intermittent Seasonal F!a:nfall dependent

Other (describe) D¢ﬂwx,¢au/' o (AL meaéuﬂ‘&uw Aaf wf  Asten A
therefore, the best time to sample is! & eceammsns ( e - La}n/")

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

v

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

Parameter Limit (units)
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Lm oy /w:) Laayobe, i “;—/(' e HA?/L {:
.| Tedtau §/z  weji TME~BGR o Crttphvy

{ MM/Me)

P Loy f iy 9 /6 sou g 1, 0793




_ STATE OF FLORIDA
Page 2 of DEPARTMENT OF ENVIRONMENTAL REGULATION

LM AR e FE sy g FACILITY SUMMARY

(Facility)

Description of permitted outfall(s): o
E-L-.;"‘(Z.-J,L G/ - 5 F el \'/k/"':;“dt:] il R T

frecs __ff-ot'-r' Cr 1 o- F NI A S S SNy

List permit violations (from MOR data or other source} and plant upsets that occurred within past
year: )
- Ne Mo viodefiegien
- LA -.ﬁc’,f'f / VA& B Lhsne  coEn L Z?_.-’_A/u,l (;fn--6(.¢'<7(’/-‘-ﬁ Ltwg~
Ald il el oy s cxf«-n«j.x. g Lirrdesef A VRN U-v!:
Tlon  Agmudty W ¥ ZQA A/{Mx.f' S IEAV IS I

Describe previous impact bioassessments, WQRBEL's, and previous or current enforcement actions:

;—s

—_ ,/\/G /"Jub\n PRV

- Ay VRN S ey I f’/vf—-p;-\,u_z_a/

- AN LA nNLtnS e,vvf'uw

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

-

. i -
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Mo L Al edds el it e A O A ST L e at
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Additional information: Staft gontributing to this review (signature):
’722./ »Q/A-u C(t -q,u(.‘ (Biologist)
s /x . {Inspector)

- \/// “"'CZ:;{ 5 (Engineer)




STATE OF FLOHIUA
DEPARTMENT OF ENVIRONMENTAL REGULATION
PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (version 4y

SUDMITTING AGENGY COGE:__ STORLET STATION NUMEET: CATE (MDA | TIME } SEGRIVING DO0Y OF WATER:
SUBMNTING AGENCY MNAME: _ 20 - g0y il i { .
: VT T
REMARKS:  F.0 1 IR L.‘;,;& T LCCATION: FIELIY IDVNAME:
O S A N T A / - .r1 o . . . ;
4 Loae jowadd ooy AL L N [ . - . - .ok
T St el ;A JTCemLe e T Todey = e s e P RISy

RIPARIAN ZONEANSTREAM FEATURES
Predominant Surrounding Land-Use (spacify ralative percent in cach catogory):
Forest | Field/Pasture Agricultural Residential Commercial |  Industrial

Local Watershed Erosion (chock box): None - Moderate . Heavy

Local Watershed NPS Pollution (chack box):  No avidence Some potential sources [i  Obvious sources

Paint-Sourca Pollution (list location and describa).

(Speciiy)

| r : . n b ERE . ! L
T\l“"t ovlgiory 2 T 4"f‘f¢ RV PO ‘tttﬂ‘({ 1.,'42.)17‘5141/'(&-'1_ | b Ml D

yes
Impounded
Channelized [

Estimated System Depth {range, m) .

Estimated System Width (range, m):

High Water Mark {m above bed): ;
Canopy Cover % :  Open : [.fl~Lightly Shaded (11-45%)%::
SEDIMENT/SUBSTRATE

Sediment Odors: Norma[:Sewage: : | Other:

Sediment Oils: Absent:[ii]~ Slight: [7] Moderate: Profuse:

Sediment Deposits:  Sludge:[il] Paper Fibe Mud: 5] -~ Sand: shell:[[]  Other: ] (e
Substrate Types % coverage ¢ times sampled| method | Substrate Types  |% coverage|# times sampled] _method
Woody Debris (Snags) | Ritfles [

Velocity (range, mvs):

Petroleum: [ Chemical:

1t l
Leaf Packs Sand ot 0]
Agualic Vegetation MudMuclk/Silt |_ [ ]
Rock or Shell Rubble |[; “||Benthic leaf mats I i
Undercut Banks/Rootg| | Other: DiYtbey | 1 3 -5]—]1'
WATER QUALITY
: Depth (m): |[Temp. (°C): | pH (SU): [ D.O. (mgfl):iCond. (nmho/em)| iSecchi (my]

Top

Mid-depth

Bottom b S i el [ e g | e

. , Sand Bottomed Swamp & oé uwvia . _. i '
System Type : Stream TEaand Bt w Sorind. Cararsons  Misc.) Lake:[[T] Wetland:[7] Estuary:[1] Other:[7]

Water Odors (check box): Normal:' Sewage: Petroleum:[:]
Water Surface Gils (check bex): None: Sheen: Globs:
Clarity (check box): Clear: [ Slightly turbid: Turbid: ]

Color {check box): Tannic: i}~ Green (algae):
Weather Conditions: | . Abundance:
) +, Periphyton
S wn g Fish
’ C@j*, ¢ | Aquatic Macrophytes
- _ Irorvsulfur Bacteria

SAMPLING TEAM:

R .
T, mLStu}r_ij" ,/ Oy Gns
[

SIGNAIGARE:

\-gu ~ },lmfﬁwy




STATE OF FLORIDA
DEPARTMENT OF ENYIRONMENTAL REGULATICN

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBKLITTING AGENCY CODE:

STORET STATION MUMBE:

DATE (IO
S T

RECENING GCOY OF WATER:
R : -

SUBMITTING ACTNSY NAME: _ . 1 a3 e e \
REMARKS:  — ) LOCATION: - N . FIGLD I[NNN[HE‘ )
s . (R SR B . Y - 1
Gewid | ._',-Ii _,"/"'/I:' St J'IQ:‘-; [ gl *‘ ‘..j ‘1 r‘f S (I‘_'I‘ < A wi' 1-‘” "Pw‘ “ i
Hahitat Parameter _
- Excellent Good FFair Poor

Bottom Substrate/
Available Cover

Greater than 40%
snags, logs, trea roots,
emerpent vegetation,
leaf packs, undercut
banks, rubble, or
other stable habitat.

28.-30 points

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

5% to 20% snags,
logs, tree roots,
emargent 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 ebviocus.

0-7 points

Water Velocity

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

23-30 points

Max. observed;
0.1to 0.3 m/sec

16-22 points

Max. observed;
0.05 to 0,1 m/sec

8-15 points

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

Artificial Channel/
Flow Alteration

No artifieial
channelization. Little
activity (impervious
surface) in watershed
which would cause
scouring during
gpates.

12-15 points

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

0-3 points

Bank Stability

Stable. No evidence
of erosion or bank
fatlure. Little
potential for future

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

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

Unstabie. Many raw,
eroded areas. Obvipus
Lank sleuphing,

Riparian Zone
Vegetation
Quality

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

Over 80% of

streambank surfaces

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

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

9-10 points .

riparian zone is
vegetated, buf one

represented.

6-8 points

class of plants is not -

riparian zone 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 monoculture)
present.

(-2 points

AdJUStmentS Add 8 points if cross-sectional area of flow is estimated to be
greater than ene square meter during periods of normal flow,

TOTAL SCORE
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STATE OF FLORIUA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET vesion 4

SURMITTING ACENCY CODE: - _ STOAET STATION NUMBIER: OATT (M0 THAE HECEF-']‘\.-’ING NODY CF WATLG |
SUBMITTING AGENGCY NAME: S Do, P I ‘ ' ;
o e ! et R
REMARKS: ) ) LOCATION: FHILD iR NAME 1|
Do O S oo e |[
Tl L I AL S TR B - RSN - Foveeiho T
bl / N ' 1

RIPARIAN ZONE/INSTREAM FEATURES
Predaominant Surrounding Land-Use (spocify refative porcont in aach catagory):
Faorest Field/Pasture Agricultural b Residential Commercial | Industrial

j

Logal Watershed Erosion (check box): MNone

Other (Specify}

Moderate
Local Watershad NPS Pollution (chock box).  No evidence Some poteitial sources {&:

Point-Source Pollution (list location and describe):

Estimated System Width (range, m): Estimated System Depth {range, m

Impcunded
Channelized

Moderately Shaded (46 8B0%) D Heavily Shaded:

High Water Mark (m above bed): Velocity {(range, mvs).

Lightly Shaded (11-45%):

Canopy Cover % .  Open

SEDIMENT/SUBSTRATE

Sediment Cdors: Normal: 31 Other:
Sediment Qils: Absent:

Sediment Deposits:  Sludge: Shell: Other: [

Subqtmte Types  |% caveragey# times sampled| mathod
Riffles

1| Sand

| MudMducksSilt

|| Benthic leaf mats
Other:

Substrate Types
Woody Debris (Snags)
Leaf Packs

Agquatic Vegetation
Rock or Shell Rubble
Undercut Banks/Foots
WATER QUALITY

-

i
f
i
|

Depth {m):

[Temp. ¢C): | pH (SU): [ D.0. (mg/l):/Cond. {pmho/om): | |Seceni (i)

Top .
Mid-depth
Bottom

Sand Botlomed Swamp & Bog Aluvial ‘ . "
( Sand Bot w/ Spring, Calcaréous Misc.) Lake. Wetland. Estuary

System Type : Stream s

Water Odors {check box): Normal: " Sewage:f Petroleum: it

Water Surface Qils (check box): None: Sheen:|z

Clarity {check box): Slightly turbid:}
Color (check box): __ Green {algae):
Weather Conditions: ) Abundance: Abundant

. Periphyton e

~ it [ .
FCEEER N ¥ Fish
o Aquatic Macrophytes
lron/sulfur Bacteria
SAWPUNG TEAM: . ' . SIGNATURE: " BATE:
. ‘\‘, I A \‘ "“.f ‘---;:",'" N - "\: ."-' ’E’ \_‘ ‘:.-_- . r._-_; '-.:, P ‘“\_ . .',I‘ - : ‘ B ‘; .




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUSMITTING AQESNCY COO0C: STONET STATION NUMBER: NATE ;Mr‘[)ml(}: ECEVING BCDY OF \%’ATE!’!:
SUAMITTING AGEMNCY MAME: LV e m 1 . .
' FVe T IR | .
BEMARRS: LEXCATION: FIE1.0 ID'I:.IAM_E:
A - A Y .
Habitat Parameter )
Excellent Good Fair Poor

Bottom Substrate/
Available Cover

Grester 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 rools,
emergent vegetation,
leaf packs, elc.
Adequate habitat.
16-22 points

5% to 209 snags,
logs, tree roots,
emeargent vegetation,
leaf packs, ete. Tess
than desirable
habitat.

8-15 points

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

Water Velocity

Max, observed: »0.3
m/fsec. but < 1 m/sec
23-30 points

Max. observed:
0.1to 0.2 mfsec

16-22 points

Max. observed;
0.05 to 0.1 m/sec
8-15 points

Max. chserved;
<0.05 m/see, or spate
oceurring » Z m/see
0-7 points

Artificial Channel/
Flow Alteration

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

12-15 points

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

(-3 points

Bank Stability

Stable. No evidence
of erosion or bank
fuilure. Little
potential for future
problems,

9-10 points

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

6-8 points

Moderately unstable.

Moderate areas of
erogion, high erosion
potential during
floods.

3-5 points

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

0-2 points

Riparian Zone
Vegetation
Quality

Over 80% of
streambank surfaces
consist of native
plants, clagsified as;
bottomland
hardwoods,
understory shrubs, or
non-woody
maecrephytes.

9-10 points .

50% to 80% of
riparian zone is
vegetated, but one

class of plants is not

represented.
6-8 points

25% ta 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

Ad] ustments  suq 5 points if cross-sectional area of flow is estimated to be
greater than one square meter during periods of nermal flow.

TOTAL SCORE
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Sample Source: Pl iwnp

Aﬁmo Chom T Green

Sample Collection: Date_ 9 -2C-45 Time_} | &0

Locatlon: Test Beginning: Date %/~ - ¢ 3 Time (20
County: e Test Ending: Datef]-2%2 £ Time i':){_':Cﬁ
y L A}”*‘i - —— Organism Batch#: (/) Diluent Batch #:.od
Contact/District: {&2AT H2aCA hICD Tl Organism Age: e L -
NPDES Permlt #: ﬁE‘LOO 2.7 outtall , RN b
- Test Organism R R A SR T AR AT
(/ );(-((;S - - !
Test Type; Screomng | Dafinitive e N Rty R s
E:_{b[swuc Renewal | Flow-through  Instrument -
. Calibrations: pH  Temperature °C D.0. mg/l  Conductivity imbosfom
Test Number: | of D) meter # 7851 a0HO18262 a0H018262 G9Q05749
Remarks: Ohr 720 @ 7.0 aNL @A%™ T@2M T onS @ 1,000
7O @9 §720_@ 10,000 @47 "
sane 70 @7.0 @25 5.3 @245 Fp_@ 100
yoe 0 o G5 @ 10,000 @ 25,5~
aghr 20@70 3F @XHC T @0 sooTe 1,000
Gl @0 7@ 10,000 @474 50
UNCORRECTED
. Cond. {mmhos/em}
Number Live pH Temperature (°C) D.0. {mgil) Cond. {umhoslem)
Conc. | Chamber#| Onr | 24n ] 46h | ohr [ 24h [4eh | o hel 2an{agh [onr [2¢h [a8n Johr [2ah faoh
ot | B 1S 15 15 154 P ECHA NN VX R Y [V
b ! C. T |5 19 no 25 2 Vrfj
£ ovihvn | P e | 5 14 ; hEAE o I
e A S I =S WA 7.5 29.016.8 s lgse ¢x<
L0 e ¥ s |5 |5 v G 21 Sy
(o | C s 15 |5 ¢ % Yo - i
e | D s |5 17 il i< X%
|
1
i
3 | i |
] i .
Measured/Loaded by: |ieY" 1+ KO |Ten | ME T | Fite | g Tinme 77
Recorded by: [ T} KD |V [7TR RS W7 E el TR -3
Investigators Slgnatures Sait Water/ Water Quality Parameters
//74 ﬁ (Well Water20% Min Water | Sample | Method | Measured by
M ' oo &&L £ Field Total Residual Cl2: :
and Lab Total Residual Cl2: < 0. 0% | £ .03 £0.07% [dR-1p0 | TIK
%W] %QMCQ/ Alkaiinity: LS Ris Sie vewch | TE
Hardness: = & oo L N
Ay 00 O 20 | 7 &0 hagn | TR
%‘4, Total Ammonia: <0 D | <a 30 (s Do | M
o Ammaonia Ammonia Ammonia Control
/Howcwer . . Sample
PR S t 4
larm updated 7/8/93 Meter #98136 Meter Slope: ':m Blank: ..ff__'.x_x"_’j_ Salinity: © pp Salinity: O ppt




FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: /\,J,.l r i D Cypmn DA Sample Collection: Date 5 .2¢ 72 Time oD
Locatlon: - Test Beginning: Date§.2 -9 2 __ Time_t3c0
County: -.’.TD("-\( Test Ending: Date A-27%-"3 Time_1 DCT
, o —-— Organism Bateh i 2% _ Diluent Bateh frnze 1
Contact/District: A = &2 AN P Organism Age: G Aeagn =hed
NPDES Permit #: 100 2. P ) . . P
O Vit C'O_litif_“"__i'__—“—‘“““ Test Organism ! (uipruna Lol
Y G R iy
Test Type: Screenmg Definitive O D
Statﬁ ["Static Renewal | Flow-through  Instrument o
AN Calibrations: pH  Temperawre °C .0 g/l Conductivity nmbhosfom
Test Number: ]_ of 2 meter # 7851 90H018262 ICHO18262 Gs005749
Remarks: Ohr 7.0 @70 2Vl @2%. 7 7.2 @25 08 @ 1,000
o @70 9730 @ 10,000 @Y7 °C
24 hr 70 @70 Y-S ¥.9 025 990 @ 1,000
7,0 @_%.0 9590 @ 10,000 @2¥%,5°C
ahr 7.0 @7.0 235 @250 T4 @40 /apS@ 1,000
40 @40 77 20@ 10,000 @=4.5°C
UNCORRECTED
. Cond, {mmhosfcm}
Number Live pH Temperature (°C) D.0. {mg/L) Cond. (umhos/om)
Conc. | Chamber#| Ohr | 240 |48h | Ohr [24h [48n | 0 hr| 240 48h Johr j24h [46n |onr (2ah 48
o) A | 49 s | 5[5 | 72.% w2 153 by jadd DY) 5.2 e |78 1245 1250|250
(ool B 337 s | 5 15175 (82823 24 Y 2| 2 L Ro RS lass| 28D
o k| sal e 15 |5 |7elsn fd v hisiedies |27 |58 |0 19790
fussh R 1< 9 6 < 73 3. j) 8‘-"’ 4.7 (:/3 (4 17 7 Cﬁ\’ 570 56(’:
}
i
Measured/Loaded by: .f/(& ;@‘O‘T:"’i Y T e P Tyin | 721 £ | TIon | e < o '-7}"’.'
Recordod by: |/ | P TI TR |1 | TR [ 772 | T TR |78 e |TH | 7K [T TR
Investigators’ Signatures Salt Water/ Water Quallty Parameters
“‘"ﬁ/ﬁm .. 77”&9 - Cvell Waten|20% Min Water | Sample | Method | Measured by
2 o MM “ Fleld Total Residual Cl2: | -
/T\,wvﬁ Lab Total Residual C12: £ 0. 03 | £ 0.03 K64} [DR-we | TR
o \Pr o) o akainy: JAS | 70 1210 | Hath| TR
‘-/(M m k’(J-«_O_DQJ"[ HardneSS: /»2 o £O 80 (1'7‘(({‘6,& 776'
/ - Total Ammonia; __ &0.0 (1 20,007 D05 | Qi /AP
R - -
_ﬁemwer Ammonia Ammonia 57(9 Ammon:aoﬂ’? Caontrol Sample 0 ‘
form updated 7/8/93 Meter #98138 Meter Slope: ~ Blank: ad Salinity: Salmny PP



Chemistry summary table for
IMC Agrico Chemical

Efflucnt

Reference
Site

Test Site

Ft. Green Mine
— e erie i

eIt

. None Detectéd

Meta

Arsenic 20 U
Cadmium 0.08 U
Copper 50
Chromium 1ou
Iron 14

Lead 15U
Mercury 01U
Nickel 5U
Zine 5U
Stlver 005U

098 A

Ortho-phosphate 0.52 0.57 i
Total phosphorus 0.67 (.65 | 1.1
Ammonia 0.01 0.024 1 0.056
Nitrate+Nitrite 0.07 0.02U 0.02U

TKN

0.89

Habitat Assessrfient

D.0. (mg/L)

3.9

pH (SUs)

7.8

6.7

Conductivity (umhos/cm)

585

219

Temperature (°C)

TR

Fluoride (mg/L)

294

Sulfate (mg/L)

59

Bioassay Fish

not Loxic

Bioassay Invertebrate

not toxic

TSS (mg/L)

6

TDS (mg/L)

6

Hardness (mg/L as CaC03)

A - Value reported is the mean of two or more determinations

I - Value reported is léss than the minimun quantitation limit, and greater than or equal
to the minimum detection limit.

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



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

Percentile Distribution

| Parameter 1 5% 110%{20% {30% 40% {50% {60% 1 70% 130% 130% ! 95% |
STREAMS

(1617 stations)

Phytoplankton '

Chlorophyll o 0221 052} 094] 160§ 3.02| 463{ 672 987 1468] 27.35| 4870
Periphyton

Chlorophvll a 0.31F 0431 Q.77 1043 216| 294{ 6465]| 10561| 17.00| 39.51| 60.85
H-D Diversgity 0.84 2,12 2,48 2.14 2.88 3.U9 3.25 3.40 3.52 3.76 3.90
Qualitative Taxa

Richness 9.00F 1200] 17.00) 20.00] 2200| 2450) 26.060] 28.00| 3L00[ 37.00[ 53.00
H-D Taxa

Richness 6000 6501 9.00) 11501 13.00| 1500 17.00] 2150 26.00[ 29.00( 32.00
TEN 0.30 0.39 0.56 0.73 0.87 1.00 1,11 1.26 1.49 1.83 2.80
Ammonia 0027 0.021 004 005 008 008y 011 o014 ©20] 034 060
NO2-NO3 0.01 0.01 0.03 0.0b 0.07 0.10 0.14 (.20 (.32 (.64 105

Total Phosphorus 0027 0.03{ 005] 0061 010] 0.13F 018 025] 0639] 074] 151
Ortho Phosphorus 0.01. 0.01. 0.03 0.04 0.05 0.08 0,11 G.17 G.27 0.59 1,37
Turbidity 0601 090} 1.20| 145{ 210| 280{ 380] 450| 6.65] 10.45| 18.30
LAKES

{477 stations)
Phytoplankton
Chlorophvll a 0.80 171 2.88 4.28% 10.068| 13400 20.00| 30.10| 47.20| 6544 113.90
Dredge Diversity 0,71 0,97 1.43 1.74 1.98 2.12 2.21 2.59 2.85 3.15 3.17
Dredge Taxa

Richness 3.00] 5007 650 7.00: 900 10.00] 1L00[ 13.00| 1500( 17.001 21.00
TKN 0.36 0491 0.67 0.83 1.03 1.26 1.40 1.51 168 2111 3486
NH3+NIH4 0.0l 0021 002] 0031 0041 0061 0.08 (.12 0151 021 028
NO2-NO3 0001 000 GOl 0.01 0.01f 8.02] 0.4 0.05f 90.10 0.141 023

Total Phosphorug 0011 002 0.02] 003 0051 0071 009f 0111 014{ 023] 042
Ortho-Phosphorus 0000 001 001] 002 003 004 0.061 006 0081 021 0.32

Turbidity 1.00 1.25 1,65 2.05 295 4.5() §.45 9601 14100 26.0010 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll « 2.14 3.28 4,49 513 6.00 6.93 7.94 960} 12401 17.60| 2220

Dredge Diversity 1.34 153] 1811 228 256t 2980 3151 359 401 453 498
Dredge Taxa

Richness 4.00] 600 9.00f 1100| 1500| 18501 25.00( 35.00[ 41.00| 62.00% 90.00
TKN 026 034] 042] 0501 059 0691 076 082] 095 1.30 1.49
NH3+NH4 ¢.01 0027 0.03 004} GO5| 006] 0.08 009] 0131 0221 028
NO2-NO3 000)] 000¢f 001 001 001) 0.02] 0.03 0.05] 008 017 023

Total Phosphorus 00L¢ 002] 006] 007)] 0103 011] 014] 0171 023] 043 059
Ortho-Phosphorus 0011 002| 003]{ 004] 004[ 005| 0.07{ 0.09] 012 021 044
Turbidity 3501 400 4501 505] 540} 566 6301 680 800] 11.40] 11.75

Units:
Phytoplankton Chlorophyll a (ug/L), Periphyton Chlorophyll ¢ (mg/m2), Nutrients (mg/L},
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates



Benthic macroinvertebrate taxa list for IMC Agrico - Ft. Green Mine,
collected via 20 discrete dip net sweeps in Payne Creek, on 21 October, 1993.

Reference Bite Test Site

Acarina

Undetermined oribatid

Coleoptera

Dineutus sp.

Dubiraphia sp.

Hydrobiomorpha casta

Hydrovatus sp.

Scirtes sp.

Stenelmis sp.

Suphisellus sp.

8. puncticollis

Suphis inflatus

Undetermined curculionid

Undetermined coleopteran

Diptera '

Ablabesmyia sp.

A. sp. B Epler —

Asheum beckae - 1
1

.
|

|
IS 3 N TS I Syt

-
== O | O L) |

el i

Chaoborus sp.

Chironomus sp.

Coquillettidia | Mansonia sp.
Corynoneura sp.

Dasyhelia sp.
Goeldichironomus amazonicus
G. carus

G. natans ?

Larsia decolorata
Monopelopia boliekae
Palpomyia grp. sp.
Pentaneura inconspicua '
Paralauterborniella nigrohalteralis -
Polypedilum convictum grp. -
P. halterale grp. -
P. illinoense —
Psychoda alternata -
Tanytarsus sp. E Epler 1
T. sp. F Epler 30
Thienemanniella sp. -
Zavreliella marmorata -
Undetermined chironomid 1
Undetermined dipteran pupa 5
Ephemeroptera

Baetis propinquus —
Caenlis sp. 1
C. diminuta -
Stenonema exiguum —
Stenacron interpunctatum —
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Gastropoda
Hebetancyclus excentricus
Viviparus georgianus
Undetermined gastropod
Hemiptera
Belostoma sp.
Merragata brunnea
Mesovelia mulsanti
Ranatra fusca
Immature corixid
Undetermined belostomatid
Lepidoptera
Undetermined pyralid
Undetermined lepidopteran
Malacostraca
Amphipoda
Hyalella azteca
Decapoda
Procambarus sp.
Odonata
Argia sedula
Boyeria vinosa
Erythemis simplicicollis
Erythrodiplax sp.
Hagenius brevistylus
Ischnura sp.
Undetermined libellulid
Oligochaeta
Allonais inaequalis
Dero digitata
D, lodeni
D. pectinata
D, trifida
Limnodrilus hoffmeisteri
Pristina aequiseta
P. leidyi
P. synclites
Tubifex tubifex
Undetermined enchytraeid
Undetermined oligochaete
Pelecypoda
Corbicula manilensis

Sphaerium or Musculium sp.

Trichoptera
Cheumatopsyche sp.
Hydroptila sp.
Nectopsyche sp.
Neotrichia sp.
Triaenodes sp.

Total
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Benthic macroinvertebrate taxa list for IMC Agrico - Ft. Green Mine,
collected via Hester-Dendy artificial substrates in Payne Creek, on 20
September, 1993. Densities, in number/m?2, represent the mean of three
replicates.

Reference Site Test Bite

Acarina

Undetermined oribatid -
Colecoptera

Dineutus sp. -
Dubiraphia sp. -
D. vittata -
Macronychus glabratus -
Microcylloepus pusillus -
Stenelmis sp. -
Diptera

Ablabesmyia mallochi —
A. rhamphe grp. -
A, sp. B Epler -
Chironomus sp. -
Corynoneura sp. -
Dicrotendipes simpsoni -
Glyptotendipes sp. 1
Labrundinia becki -
Parachironomus sp. -
P. monochromus -
Pentaneura inconspicua -
Paralauterborniella nigrohalteralis —
Polypedilum scalaenum grp. -
Stenochironomus sp. -
Tanytarsus sp. E Epler -
Tanytarsus sp. S Epler —
Thienemanniella sp. -
Tribelos fuscicorne -
Tribelos jucundum -
Undetermined chirenomid -
Ephemeroptera

Acerpenna pygmaeus -
Baetis propingquus —
Caenis sp. — 1
C. diminuta -

Stenacron interpunctatum - 10
Stenonema exiguum -

Gastropoda

Hebetancyclus excentricus — 7
Hirudinea

Placobdella translucens — 3
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Malacostraca
Amphipoda
Gammarus sp.
Hyalella azteca
Decapoda
Procambarus sp.
Megaloptera
Corydalus cornutus
Pelecypoda
Sphaerium or Musculium sp.
Trichoptera
Cernotina sp.
Nyctiophalax sp.
Qecetis sp.
Undetermined trichopteran pupa

Total

e

242



Periphyton taxa list and densities (#mm?) for IMC Agrico Co. - Ft. Green
Mine, collected via glass microscope slides in Payne Creek, on 20 Scptember,
1993.

Reference Site Test Site

Diatoms

Achnanthes affinis
Achnanthes exigua
Achnanthes hungarica
Achnanthes hustedtii
Achnanthes linearis
Achnanthes lanceolata v. apiculata
Achnanthes lanceolata v. dubia
Cocconels placentula
Cyclotella meneghiniana
Cymbella lunata
Eunotia pectinalis
Eunotia sp.
Gomphonema affine
Gomphonema augur
Gomphonema parvulum
Navicula exigua
Navicula festiva
Navicula minima
Navicula pupula
Navicula confervacea
Navicula viridula
Neidium productum
Nitzschia amphibia
Nitzschia palea
Nitzschia romana
Pinnularia braunii
Rhopalodia gibba
Stephanodiscus sp.
Synedra ulna
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Chlorophyta
Ankistrodesmus sp.
Chlamydomonas sp.
Stigeocolonium sp.
Volvox sp.
Unknown chlorophyte flagellate -

Chrysophyta
Chroomonas sp. -~ 2
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Cyanophyta
Aphanocapsa sp. 12 —



Aphanothece sp.

Arthrospira sp.
Chroococeus sp.
Gloeocapsa sp.
Lyngbya sp.
Microcystis sp.
Oscillatoria sp.
Spirulina sp.

Euglenophyta
Euglena sp.
Phacus sp.

Total

214
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