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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: - DuPont de Nemours, Inc.— Highland Plant
County Clay
NPDES Number FL.0000035
State Permit Expiration Date: 7 December 1994
Toxics Sampling Inspection (XSI)
Date Sampled: 7 March 1994
Results: No organic pollutants were detected in the effluent.

Aluminum (724 pg/L) and iron (50 ug/L) were found in the effluent at levels within
Class Il standards.

Compliance Biomonitoring fnspection (CBI
Date Sampled: 7 March, 1994

Results: The sample of final effluent was toxic to Ceriodaphnia dubia,
causing 100% mortality in the 48 hour bioassay. This level of toxicity is in violation
of Rules 62-302.530(62), 62-302.500(1)Xd), and 62-4.244(3)(a) FAC, as well as permit
{limits. No mortality occurred in the Cyprinella leedsi test.

impact Bioassessment Inspection (IBI)
Date Sampled: 7 March 1994

Results: Substantial decreases in taxa richness, the Florida Index,
Shannon Weaver diversity, the Stream Invertebrate Index for Florida, and the EPT
Index occurred between the reference and test sites. The decrease in diversity
represents a violation of the biological integrity criterion (Rule 62-302.530(11) FAC).
Since favorable habitat and flow were present at the test site, the problems found in
Boggy Branch appeared to be related to the discharge, which was found to be
acutely toxic during this study. Measurements of periphyton community health,
such as very low taxa richness and complete absence of diatoms, also indicated
degradation associated with the discharge.

Water Quality Inspection (WQD)
Date Sampled: 7 March 1994

Results: With the exception of TKN, nutrients were below practical
quantitation limits in the effluent sample, and at the reference and test sites. TKN
was detected only at the reference site (0.59 mg/L). Nutrient enrichment was not a
problem with this facility or in the receiving waters. Algal Growth Potential was
well below the 5 mg dry wt/L “problem threshold” at all stations. Total and fecal
coliforms were well within Class III standards in all samples.

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.
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Introduction

The E. I. DuPont de Nemours,
Ine, - Highland Plant is located on
State Road 125, near Lawtey, Clay
County, Florida. This plant dis-
charges mining wastewater, which
contains heavy minerals and hu-
mates generated from the facility’s
dry mill, as well as stormwater run-
off collected from the mill site. The
wastewater treatment consists of
acidification with ferric chloride,
sulfuric acid, or ferric sulfate to fa-
cilitate flocculation of the humates
and other solids. The acidified wa-
ter is then retained in the site’s
“levee system” which contains 13
separate ponds used to collect the
settling solids. The clarified waste-
water then flows to a “caustic addi-
tion station” where a lime slarry is
added and mixed to adjust the pH
to between 6.0 and 8.5 SU’s. After
detention in a caustic settling/reac-
tion pond, the wastewater is con-
veyed to a stilling pond prior to fi-
nal discharge into the Class III
freshwaters of Boggy Branch,
which flows into Black Creek.

Effluent limits are as follows:
T8S (30 mg/L daily max,), iron (1.0
mg/L. daily max.), pH (6.0 to 8.5),
flow (10.0 MGD). Chronic toxicity
testing is also required. Flow dur-
ing the survey was between 8.9
MGD (facility measurement) and
10.7 MGD (DEP measurement).
While there have been no plant
upsets during the past year, there
have been three instances of per-
mit violations within the last four
years. In June, 1990, a fish kill oc-
curred in the receiving waters due
to discharge of acidic wastewater,
viclating permit limits and water
quality standards (the pH ranged
from 3.4 to 4.1 SU’s). This incident
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resulted in a Consent Order (#90-
1096). The other two instances
were minor viclations of pH and
iron limits. DuPont has responded
quickly to any actions requested of
them.

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 Black Creek,
approximately 3.5 miles from the
mining operation and upstream of
the discharge) and a test site in
Boggy Branch (approximately 25
yards downstream of the discharge)
(see maps in Appendix). A habitat
assessment was performed in situ
to establish comparability between
sites. Supplemental physical/chem-
ical data were also collected on the
effluent and study sites. Acute
screening toxicity bioassays, using
Ceriodaphnia dubic and Cyprinel-
la leedsi as test organisms, were
performed on an effluent sample
(Weber 1993). The effluent was
analyzed for metals and for organ-
ic constituents (base neutral and
acid extractables, and volatile or-
ganic compounds). Additionally,
nutrient analyses were performed
on effluent, reference, and test
gites, Methods used for all chemi-
cal analyses are on file at the Tal-
lahassee DEP Chemistry Laborato-
ry.

Benthic macroinvertebrate
communities were evaluated at ref-
erence and test sites. Invertebrates
were collected from multiple sub-
strates (e.g., snags, leaf packs, vege-

Bioassessment: DuPont Highland Plant

~ . October 1994

>100 % 100 % 114 %
it »4/‘7 100
=
i % o0
il 70
5 i / - 7 g
B HE / 60 S
g tin / C @
g ot / - S0 £
: >
i % _
i / —10
i //,-"'" [
S 0
e e [ (identical)
5 —-10
ﬁ ;i; No. of Invartebrate Taxa —
— % (quantitative sample) - =20
Mo, of Algal Taxa __ -30
; ST s Doy s 40
=f P& Pondaindax -
] (invertebrates, quantitative sampla} .
1 m % Contribution of Dominarnt Taxon L. -50
. {aigae) " 50
=R -
= Diator/Bius-green Algas Ratio — 70
.E- % Algal Growth Potential [ -80
BE . — «80
- —-100
Effect of discharge on receiving stream
(measured as difference between control and test sites).
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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). Chlorophyll e
was also determined for algal com-
munities (Ross 1990). Algal Growth
Potential tests, using Selenastrum
capricornutum as the test organ-
ism, followed Miller ef al. (1978).
Bacterial populations were ana-
lyzed for total and fecal coliforms
in the effluent and at receiving wa-
ter sites (APHA 1989).

ments of Community Heaith

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-
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ganisms are present). The
Ephemeroptera/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
selected, and their cumulative to-
tal is the QSI. A QSI (for % compo-
gition) of 100% means that the two
sites being compared are identical.
This same type of procedure is used
for calculating the QSI (for func-
tional feeding groups). The Stream
Invertebrate Index for Florida
(SIIF) is a composite metric which
is based upon the macroinverte-
brate communities found at Flori-
da Eco-regional reference sites sam-
pled with dip net sweeps (EA Engi-
neering 1994), The SIIF assigns 5,
3, or 1 point(s) to a variety of inver-
tebrate parameters, depending on
how closely that parameter ap-
proaches the expected Eco-region-
al reference condition. Five points
is the best score for metrics which
are particularly strong at discrimi-
nating between healthy and im-
paired sites (see SIIF calculation
table in Appendix). The following
parameters are used in calculating
the SIIF for the Panhandle: taxa
richness, EPT Index, % contribu-
tion of the deminant taxa, %
Diptera, Florida Index, % suspen-
sion feeders/filterers, and % shred-
ders (EA Engineering 1994), In the
Panhandle, 23-29 SIIF points indi-

cates no impairment, 15-22 points
indicates moderate impairment,
and 7-14 points is clear evidence of
severe degradation. In the Florida
Peninsula, these same parameters,
along with the number of crusta-
cean and mollusk taxa and the %
of crustacean and mollusk taxa, are
used to calculate the SIIF. In the
Peninsula, 27-33 SIIF points indi-
cates no impairment, 17-26 points
indicates moderate impairment,
and 9-16 points is clear evidence of
severe degradation. Although the
SIIF is based on samples collected
during the summer, similar rela-
tionships should apply in other sea-
sons.

For graphical purposes, the per-
cent differences between the refer-
ence and test sites involving the
number of taxa, the diversity index,
the Florida Index, and the diatom
to blue-green algae ratic are mea-
sured as the reference site minus
test site divided by the reference
site. The percent differences be-
tween sites involving the percent
contribution of dominant taxon,
chlorophyll @, and algal growth po-

Quantitative Stabiiity Index
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tential are measured as the test site
minus reference site divided by the
reference site.

The following personnel were
involved in this investigation: Jan
Brewer, Michael Dunbar, Lindy
Payne (DEP Northeast District)
and Chris Barge, Lyn Burton, Mar-
shall Faircloth, Russel Frydenborg,
Christy LeDue, Kathleen Lurding,
Elizaheth Miller, Kim Pearce, Ura-
nia Quintana, Landon Ross, Greg
Wynn, and David Young (Tallahas-
see Biology Laboratory). The report
was reviewed by the Point Scurce
Bioassessment Review Committee,
consisting of Jan Mandrup-FPouls-
en, Wayne Magley, and Mike Tan-
ski, as well as District representa-
tives,

Results and Discussion

Habitat quality was slightly
better at the reference site (with 82

{invartabrate % compaosition, quantitative sample)
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MMM I
]

100

{Idantlcal)

Effect of discharge on receiving stream
(measured as similarity between control and test sifes).



points) than at the test site (with
75 points) (Appendix). Benthic sub-
strates at the Black Creek reference
site consisted of woody debris, leaf
packs, vegetation, roots, and leaf
mats. Productive habitat at the test
site consisted primarily of aguatic
vegetation and leaf packs. Land in
the vicinity of the reference site was
primarily natural (90% wetlands),
with agricultural and residential
uses consisting of 5% each. At the
test site, half of the surrounding
land was industrial, while 45% was
natural (wetlands), and 5% was
used for agricultural purposes.
Water velocity was slightly more
favorable for rheophilic taxa at the
. test site (0.3 m/sec) than at the ref-
erence gite (0.16 to 0.25 m/sec).
While both stations were shallow
(0.5 to 2.0 m), the reference site was
very narrow (up to 2.5 m), compared
to the test site (up to 30 m). Some
potential runoff from non-peoint
sources (agriculture) was noted at
both sites.

While dissolved oxygen was
slightly higher at the reference site
(8.0 mg/L) than that of the test site
(6.7 mg/L), specific conductance
was lower at the reference site (50
pmhos/cm) than at the test site (255
pmhosfcm). The water was very
acidic (4.4 SU’s) at the reference
site but was close to neutral (6.8
SUrs) at the test site, attributable
to the discharge. Temperature in-
creased slightly from the reference
site to the test site (16 °C and 18
°C, respectively).

The sample of final effluent was
toxic to Ceriodaphnia dubia, caus-
ing 100% mortality in the 48 hour
bicassay. This level of toxicity is in
violation of Class I1I standards,
Rules 62-302.530(62), 62-
302.500(1)d), and 62-4.244(3)a)
FAC, as well as permit limits. No
mortality occurred in the Cyprinel-
la leedsi test.
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No organic pollutants were de-
tected in the effluent. Of the met-
als analyzed for, only aluminum
(724 pg/L) and iron (50 pg/L) were
found in the effluent, but at levels
within Class III standards. The
concentration of iron at the refer-
ence site (239 pg/L) was higher than
that found at the test site (53 pg/L).

With the exception of TKN,
nutrients were below practical
quantitation limits in the effluent
sample, and at the reference and
test sttes. TKN was detected only
at the reference site (0.59 mg/L).
Nutrient enrichment was not a
problem with this facility or in the
recelving waters.

The algal growth potential
(AGP) measured at all stations was
well below the 5§ mg dry wt/L “prob-
lem threshold” (Raschke and
Schultz 1987). Although the graph
indicates an increase of over 100%
between the reference and test
sites, the actual AGP values (0.1 mg
dry wt/L at the reference site and
0.3 mg dry wt/L at the test site)
were very small, demonstrating no
enrichment from the facility.

Total and fecal coliforms were
found to be less than 20 organisms/
100 mL in the effluent and at the
test site. While total coliform bac-
teria (800 organisms/100 mL) and
fecal coliforms (140 organisms/100
mL) were present at the reference
site, they were well within Class III
standards.

Measures of benthic macroin-
vertebrate community health indi-
cate severely stressed conditions at
the test site. The figure on p. 2 in-
dicates the degree of difference be-
tween the control and test sites.
Larger differences (that is, higher
percentages) correspond with great-
er degrees of degradation. Nega-
tive values usually mean that the
test site is better than the control.
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The figure on page 3 summarizes
similarities between the sites.
Smaller similarities (lower percent-
ages) generally correspond with
greater degradation, unless the test
site is better than the reference site.
The average abundance of each in-
dividual taxon appears in the Ap-
pendix.

In the Hester-Dendy data, taxa
richness at the reference site (with
18 taxa) was somewhat below nor-
mal for a Florida stream. Howev-
er, a large decrease (by 83.3%) in
taxa richness was observed at the
test site, where only three species
were present. For comparison, the
taxa richness at the test site was
less than that found in 95% of oth-
er streams throughout Florida (see
Appendix). The reference site re-
ceived only 6 Florida Index points,
which is less than the 18 Fliorida
Index points generally expected
from a stream in this part of the
state. The test site scored only 1
Florida Index point, suggesting
that conditions were more stressed
there. Shannon-Weaver diversity
was reduced by 57% between the
reference and test sites, decreasing
from 3.6 to 1.5. This represents a
violation of the biological integrity
criterion (Rule 62-302.530(11)
FAC). Further, the EPT Index de-
creased from 6 (a typical value) at
the reference site to 1 at the test
site, providing another example of
the degraded conditions in Boggy
Branch. Pollution sensitive groups,
such as riffle beetles and mayflies,
were well represented at the refer-
ence site, but completely eliminat-
ed at the test site.

These trends were analogous in
the dip net data. The Stream In-
vertebrate Index for Florida (SIIF),
decreased from 19 points at the ref-
erence site (moderately impaired),
to only 9 points at the test site, in-
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dicating severe degradation. Since
favorable habitat and flow were
present at the test site, the prob-
lems found in Boggy Branch ap-
peared to be related to the dis-
charge, which was found to be
acutely toxic during this study.

Measurements of periphyton
community health also indicated
degradation associated with the
discharge. Periphyton taxa rich-
ness was decreased by 90% between
the reference and test sites. An
unusually low number of algal taxa
(only two) was found at the test site,
suggesting that conditions there
were inhospitable. Chlorophyll a
was low at both sites (0.80 mg/m?2
at the reference site and 0.1 mg/m?2
at the test site). The test site pop-
ulation was dominated completely
by the blue-greens, Chroococcus sp.
(50% of the total), and Gloeothece
sp. (also 50%). The reference site
population was made up of bacilla-
riophytes (64%), cyanophytes
(32%}), chlorophytes (2%), and eu-
glenophytes (2%). The diatom/blue-
green ratio was essentially zero at
the test site, since no diatoms were
present (a very unusual situation).
Conversely, this ratio was 0.67 at
the reference site, a fairly normal
value. The QSI for algal percent
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Conclusions

The sample of final effluent was

‘toxic to Ceriodaphnia dubia, caus-

ing 100% mortality in the 48 hour
bioassay. This level of toxicity is in
violation of Class III standards,
Rules 62-302.530(62), 62-
302.500(1)(d), and 62-4.244(3)(a)
FAC, as well as permit limits. No
mortality occurred in the Cyprinel-
la leedsi test.

No organic pollutants were de-
tected in the effluent. Aluminum
(724 pg/L) and iron (50 pg/L) were
found in the effluent at levels with-
in Class I1I standards.

With the exception of TKN,
nutrients were below practical
quantitation limits in the effluent
sample, and at the reference and

test sites. TKIN was detected only
at the reference site (0.59 mg/L).
Nutrient enrichment was not a
problem with this facility or in the
receiving waters.

The algal growth potential
measured at all stations was well
below the 5 mg dry wt/L “problem
threshold”.

Total and fecal coliforms were
well within Class IIT standards in
all samples.

Substantial decreases in taxa
richness, the Florida Index, Shan-
non Weaver diversity, the Stream
Invertebrate Index for Florida, and
the EPT Index occurred between
the reference and test sites. The
decrease in diversity represents a
violation of the biological integrity
criterion (Rule 62-302,530(11)
FAC). Since favorable habitat and
flow were present at the test site,
the problems found in Boggy
Branch appeared to be related to
discharge, which was found to be
acutely toxic during this study.

Measurements of periphyton
community health, such as very low
taxa richness and complete absence
of diatoms, also indicated degrada-
tion associated with the discharge.
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Chemistry summary table for
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O YO- 0S~9 L CARISN i\ﬂ:rmm&'\@r“ 1o e e (1\36-0] c_,\{\ sile. exﬂf‘ﬁp\‘c&
were faken sl che g S POINtE . Ts 1 cidect dud oSt (oSt
A= b 'T\,{()@ 5_5[ U mﬁh%'l\ﬁc) \CES _(LJ oy vsmued thC‘\JO( {_hr\ i)?_}@)(&\ e st

i

did cequegt ‘l\'\o;\ar\k LA e Bey | KD PAD " ine e oz TolGuwect « A2 KD [
SAeENNIO IO T € afea (nele the disc ‘r\ﬂfga_wu 1 SN O AT (-Ch dor
0?{{2}95 Fotal iron conceralans were n excess of permitted limils o Les

e dexy ".‘b W, e e aomad Cansceh oy &
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"‘UACJ ¥ e vy Ve hihé_ ‘_)\ufl.[ ine T woas

L lendations coo reel T e
Cotrod {c’r) u_,\“'\)\ﬁ I \(‘\Q yes c}«/\(_‘k ey PR AT

Describe previous impact bicassessments, WQBEL‘s, and previous or current enforcement actions:

OnJune 9, 1990 a %rh P u_ac corted on Bact. C Creal.  Veme Kl weys e

b wasler W ﬁ\map B0 s :S’-”h;u 1o 40 Sl EX"\ch e Ao

JY‘\d Cr‘]“U}Y-m {jmcﬂr\ '-Y\’\\‘f_, O C/‘L«O@F‘{ {@CJ‘—"L PA VOV ConS O(C CA
GO - 1O, \,ng on CA-20-90 .7 The (espondent s ~ed Lh(« 4

order oy o1 -ah-90 . Tne penalty was paidl on’ 0g-09- c;coml SEEWAE

reports Lerd coormtted . The cascwas cosed on €5-6991

Mo Crfent enforcmnent. achions are p@mdmg.

Discuss comparability of MOR results to past DER results and whether there are trends {(improving,
declining) in the data set lQLQ r\QL LA U\F‘ ){bo\)—t’_%@é—hgm (_10 o5 ‘)Z
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Staff contributing to review (signature): @

'| Additional information:
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PERMITTEE: I.D. Number: 3110P000&7

EP

II’

Permit Number: J010-166788
DuPont de Nemours & Co., Inc, Date of Issue: December 7, 19838
Highland Plant Expiration Date: December 7, 1994

SPECIFIC CONDITIONS:

1.

During the period of operation allowed by this permit, the Permittee shall furnish
one copy of the monthly operation report on the cperation of the polluticon control
plant and quarterly groundwater monitoring data. These reports shall include all
data and information required from the General and Specific Conditions of this
permit. Such reports shall also contain information on the quantities of waste
sludge generated at the source, type and degree of its treatment and the site of its
ultimate disposal, Reports shall be submitted on a monthly and gquarterly basis and
postmarked no later than the 15th day of the month following the compieted calendar
month and quarter. (For example, surface water data for the month of March shall be
submitted by April 15 and groundwater data for the first quarter shall be submitted
by April 15,) Reports shall be submitted to the Department of Environmental
Regulation, Northeast District Office, 3426 Bills Road, Jacksonville, Florida 32207.

The discharge authorized by this permit shall be consistent at all times with the
water quality standards set forth in Chapter 17-3, FAC, except as provided for
otherwise in this permit.

No additicnal connections shall be made to this facility without prior approval from
the Department.

The permit hoider shall also comply with county, municipal, federal or other state
regulations,

Waste sludge or other solid wastes shall not be discharged into the receiving waters
either directly or indirectly and disposal of waste sludge shall be at permitted
solid waste facilities or otherwise in a manner approved by the Department.

The effluent Timitations for this plant are as follows:

| DISCHARGE LIMITATIONS

| | } I |
| | EFFLUENT SAMPLING | { DAILY | MONTHLY | MEASURE | SAMPLE |
| PARAMETERS I LOCATION Note (1) | Min | Max | Daily | FREQUENCY | METHOD/TYPE |
I I I [ [ | ' [
| Flow {mgd) 1 Effluent Weir | - - 110,00 ] -~ - -~ ] Continuous | Recorder |
[ | i [ ! [ I I
| pH {S.U.) | Effiuent Weir ! 6.0 8,5 | - -~ | Continuous | Recorder |
J | [ I ! [ [ Z2&-hour |
[ 7SS (mg/1) | Effluent Weir | - - 130,00 ] 20,00 | 1/week | Composite |
l } [ [ I [ |~ 24-hour ]
| Iron (mg/1)] Effluent Weir | =« f 1.0 | =-=~~ ] T/week | Composite |

DER Form 17-1.201(5) Effective November 30, 1982 Page 5 of 7



Page I-1
Permit No. FL0Q00035
PART I

A, EFFLUENT LIMITATIONS AND MORITORING REQUIREMENTS -~ FINAL

1. During the @mhwoa.vmmwunwzm on the effective date and lasting through the explration date of
this permit, the permittee is authorized to discharge from Outfall 001 and outfall 002 - storm
water and treated process wastewater.

Such discharges shall be limited and monitored by the permittee as specified below:

PARAMETERS DISCHARGE LIMITATIONS MONITORING REQUIREMENTS
Monthly Daily Measurement Sample Sampling
Average Maximum Freguency Type Point
Flow, MGD - 40.0 Continuous Recorder Effluent
pH See Item 4 on Page I-2 Continuocus Recorder Effluent
{standard units)
Total Suspended 20.0 30.0 See Item 5 on Page I-2 24 hr. Effiuent
Suspended Solids, mg/l Composite
" Total Recoverable 1.0 1.0 See Item 5 on Page I-2 24 hr. Effluent
Iron, mg/l Composite
Chronic Whole (See Item 9 on Page I-2} See Part IV 24 hr. Effluent
Effluent Toxicity Conposite
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FELD DATA SHEET varsion 4

[l

SUBMITTING AGENCY CODE:_ X )41 STORET STATION NUMBER: DATE (MY} TIME AECEIVING BODY OF WATER: \4)_.__ v {-\Qr' H
vame: FDEEY ol - | - AN D3
R e - D”J{ﬂ/ Al 1 15 o™ Yor DP R\é‘é dﬁCf@F
REMARKS: rocation: ) DO Hh o laadl FIELD IONAME! ] el ok %Z;j
P A Aorsiiaam of N %gy
t

RIPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use {speclly relative percant in each category):
Forest Field/Pasture Agricultural Residential Commercial Industrial Other (Specify)

Local Watershed Erosion (check box): None Moderate Heavy
Some potential sources Obvious sources
Point-Source Pollution ({list location and describe). ﬂ'\gc,ha-rﬂ-éw‘ T mlL( .

Local Watershed NPS Pollution {check box): No evidence

Estimated System Depth (range, m)3: e yes

Impounded
{Channelized

Heavily Shaded:§

Estimated System Width (range, m): [t

High Water Mark (m above bed):  Eafisining Velocity {range, m/s):

Canopy Cover % :  Open :_ Lightly Shaded (11-45%) {4

SEDIMENT/SUBSTRATE

Sediment Odors: Normal:[- { Sewage Petroleum: § Chemica!: Anaerobic:.
Sediment Qils: Absent: Slight: Moderate: [ . Profuse:
Sediment Deposits:  Sludge: Paper Fiber:fiz] Mud: [ Sand:|[; shel:[F] Other: I \one

Substrate Types |% coveraga times
Woody Debris {Snags)| [BE 1 BB
Leat Packs

Aquatic Vegetation
Rock or Shell Rubble | [
Undercut Banks/Roots| [§
WATER QUALITY

sampled Substrate Types  |% coverage [# times sampled) method
' Rifiles i
Sand
Mud/Muck/Silt
Benthic leaf mats

Other:

Depth (m): |[Temp. (°C): | pH {SU) | D.O. (mgM):iCond. (pmhofcm):l \Secchi (m}:

— Top /A
Mid-depth
~ Bottom /A
) Sand Bottomed YSwamp & Bog
System Type : Stream(Sana Hol w/ 5pring Calcareous
Water Odors (check box): Normal: di
Water Surface Qils {check box): None:

Clarity (check box): Clear:

Color (check box): Tannic: | Green (algae):
Weather Conditions: . Abundgance:  Absent Common  Abundant
Sunny, o TOs Periphyton |

Fish T T

Aquatic Macrophytes =

Iron/sutfur Bacteria 5|

DATE:

?\%’Gfm [ L ®aune N \%E/@(x&}//(% PW Df?@f/%

" N



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FiELD DATA SHEET

SUBMITTING AGENCY coneﬁ: STORET STATION NUMBER:  |DATE (MDA): AECEIVING BODY OF WATER: t%(aﬁC h
e S G o
RAEMARKS: LOCATION: FIELD {DMNAMET T@Ei'./ d.‘t@
DLWL H\g\“\ dbuw(Y"\T@ﬂm N
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,
loga, tree roots,
emergent vegetation,
leaf packs, ete. Laess
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

Max. observed;

Water VQ!OCity Max. observed: »0.3 | Max, observed; Max. observed; <0.05 m/sec, or spate
m/sec. but <1 m/sec | 0.1 to 0.3 m/sec 0.05t0 0.1 misec [occurring: > 2 misec
23-30 points 16-22 points 8-15 points 0-7 points
No artificial e

egr b channelization. Little Artlﬁc:m}ly
Artificial Channel/ | activity impervious channelized, or
. N scouring presen

FlOW A’te r_atlon ::;:ia}f‘a;ﬂlgi:e‘:‘:;}ed — St during spates because
acouring durin of excess impervious
spates g g surface in watershed.
12-15 points 0-3 points
Stable. No evidence Moderately stable. Moderately unstable.

Bank Stability

of erosion or bank
failure. Little -

Infrequent or small
areas of erosion,

Moderate areas of
erosion, high erosion

Unstable. Many raw,
eroded sreas. Obvious

potential for future : potential during bank sloughing.
probiems. gugstly }.leil:d OVET: | floods. 0-2 points
9-10 points ~S poin 3-5 points
Qver 80% of
streambank surfaces
i Less than 25% of
. . consist of native 50% to B0% of 25% to 50% of
Rlpar]an .Zone plants, classified as: |riparian zone is riparian zone is ::'t;e:;nl;:::: gurpficis
Vegetatl on bottomland vegetated, but one vegetated, butoneor | o . fomme it (0
Qu ahty hardwoods, class of plante is not | two classes of plants pla 11:111 d ?’g’
. understory shrubs, or | represented. are not represented. g:::z;:;onoc ure
e non-woody 6-8 points 3-5 points g 9 s ¢
macrophytes. -o points
9-10 points
AdIUStmentS Add § points if cross-sectional area of flow is estimated to be TOTAL SCORE

greater than one square meter during perioda of normal flow.

COMMENTS:
S - N P Bne




3

=1

'{._L\_'x =

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD OATA SHEET (version 4

SUBMITTING AGENCY CODE:_ {7 4T ;ag STORET STATION NUMBER: DATE (M¥Y): | TIME RECEIVING BODY OF WATER:
SUBMITTING AGENCY NamE: T {21 ; e
B DS {}%/O"i ’C)iﬁ [?ﬁ:ﬁ:} M\-—( - FJQ %BL \(_C{*%Y__

=3 rr I-
1.

REMARKS: LOCATION: ~ Gl FIELD INAME!
\S @I L chaere
Du POFL &‘Q \on N Vor ko8 Bieek () r{jc‘?*liﬁ
RiPARIAN ZONE/INSTREAM FEATURES
Predominant Surrounding Land-Use {specify relative percant in each category):
Forest Field/Pasture Agricultural Residential

| |

Commerciat industrial Other (Specity

Local Watershed Erosion {chack box):

None '

Moderate

-

Local Watershed NPS Pollution (check box): No evidence

Some potential sources

Obvious sources

Estimated System Width (range, m);

Point-Source Pollution (list location and describe): NOMEs NSTEC .

Estimated System Depth (range; m)i.

Y/

Velocity (range, mvs):

impounded

Channelized

yes

High Water Mark (m above bed):
Cancpy Cover % :  Qpen ;i

Lightly Shaded (11-45%)

Moderately Shaded (46-80%

—

Heavily Shaded:

SEDIMENT/SUBSTRATE

Sediment Odors; __ Normal: [} Sewage:

s Petroleum

Sediment Oils: Absent: 5 . Slight:

Moderate

Sediment Deposits:  Sludge: |

Paper Fiber:

(~>“’

i  Mud

. Nong:

d | Substrate Tyfﬁés

% coverage |# times sampied

Substrate Types % covarage }w timas sampled| metho

'Woody Debris (Snags)
|eaf Packs

1Aquatic Vegetation
Rock or Shelt Rubble

| Riffles

method

4| Sand

H | Mud/Muck/Silt

21| Benthic leal mats

Undercut Banks/Roots S

WATER QUALITY

Other:

Depth (m): |Temp. {°C):

hY

- Top /A

Mid-depth
~t Bottom §J /A T

:|Cond. (umho/cm): * Secchi (m)

System Type : Stream

San.d anomad
Z1\Sand Bot w/ Soring Ta careous

Swam p&Bo'

Alluwal

Misc.) Lake

Water Odors {check box): Normai..

Chemical:

Water Surface Qils (check box): None:

Slick:

Clarity (check box): Clear: Slightly turbid: Turbid: [ Opaque:;

Color {check box): Tannic:[[Z] ~ Green (algae): Clear: [7] Other:[l]

Weather Conditions: ] Abundance:  Absent Rare Commeon  Abupdant

— NS oy Periphyton T

Sunny ; Md TTOS. o o
Aguatic Macrophytes 24
frorvsulfur Bacteria

SAMPLING TEAM:

DATE:

o3

Dan Bawnec i(/ Lin (‘Lu:?du]ﬂ&

ﬁ%ﬁmﬁ}m%?%m



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET

SUBMITTING AGENCY coDEi Ei g% E
SY\KNUW‘%GAGENCY AME; 3

STORET STATION NUMBER:

DATE (WD

velezlial

RECEIVING BODY OF WATEH

Plasck £ 6@\4

- ~—orkxuf

’1-"‘1"’!‘4.“ 5‘;!:
bn ‘r’Tld" -

REMARKS:

LOCATION:

Duponl Tﬁ@\m\

e

FIELD IDVNAME iy

‘iﬂft‘aﬁf\, {_‘_) -
N o o Back Crepde

TSN

Habitat Parameter

Excellent

Good

Fair

Poor

Bottom Substirate/
Available Cover

Greater than 40%
snags, logs, tree roots,
emergent vepgetation,
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,

leaf packs, ete. Less
than desirable
habitat.

8-15 points

emergent vegetation,

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

Max. observed;

Water VQIOCity Max. observed: »0.3 | Max. observed; Max. observed; <0.05 m/sec, or spate
mfsec. but < 1 m/sec | 0.1 to 0.3 m/sec 0.05 to 0.1 m/sec occurring; > 2 m/sec
23-30 points - 16-22 points 8-15 points 0-7 points
No artificial Artificially

Artificial Channel/
Flow Alteration

channelization, Little
activity (impervious
surface) in watershed
which would cause
scouring during
spates.

12-15 points

channelized, or
scouring present
during spates because
of excess impervious
surface in watershed.
0-3 points

Bank Stability

Stable. No evidence
of erosicn or bank
failure. Little
potential for future
problems,

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

6-8 points

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

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

0-2 points

Riparian Zone .
Vegetation
Quality

9-10 points 3-5 points

Owver 80% of

streambank surfaces

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

plants, classified as;
bottomland
hardwoods,
understory shrubs, or
non-weody
macrophytes,

9-10 points .

riparian zone is
vegetated, but one

class of plants is not

represented.
6-8 points

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.
prass monoculture)
present.

0-2 points

Adjustments

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

TOTAL SCORE

oEETost area (& & small areek surrounded oy el \ands |

ANALY SIS DATE:

O o/94

ANALYST:

b

Brwer
riu‘m@

SIGNATURE: ;J"p‘y‘i‘l’&w P‘P% e



FDEP Biology Section — Acute Bioassay Bench Sheet
Sample Source: DN Pen T~ IMMD Sample Collection: Date__3 794 _ Time OS5

Locatlon: _ Test Beginning: Date_ 3.4 -9, Time_/¢- o
County: CA_ALJ Test Ending: Date ':b}/‘i;ﬁ)qf Time__/ &2
T Organism Batch #: -7 fluent Bateh #
Contact/District: _L| N> mwwa D E Organlsm Age: aimy 4
NPDES Permit#: FLOO C@X) outfall#: _CX21 . Organism: Ceviebe gose dobia

Statid | Static Renewal | Flow-through  [nstrument :
! l g Calibrations: pH  Temperature °C D.0. mg/l  Conductivity pmhosfem

TestTy@mefmnive q,z_\, MAR-OT A4 a0

Test Number: | of _-2 meter# 7851  90HO18262  OOHO18262 Q9005749
Remarks: Ohr 2.0@7.0 23.0@ 233 B4@5 T @ 1,000
G0 @40 G540 @050 @234 C
uhr 70 @70 Y0 @2%/ BY @23t 2%9 @ 1,000
F.o @20 YA @49%&) @239 °C
Bhr2.C@7.0 22.6 @2>7 SYYe@221 59 @ 1000{
1o @9.n zifsg@m-BeO@;Srvc
UNCORRECTED
Number Live pH Temperature {°C} D.O. (mgil) %
Cone. Chamber#] Ohr | 24h |[d48h | Ohr | 24h { 48h | D hr| 24 h A8h |Ohr |24h (48h |Ohr [24h [48h
Gowhol | A 2l |5 15 16Y 3229 239181 3.) S /85
ool | B |5 |5 51 8.3 o2 5] /90
(ot | L v 15 5] 8.3|. 23 3,2 : 85
Covdnl | 0 6 15 15| Q3 23:7 5.2 /80
lov/e | A ¢ g o178 751151 12329N9.7 E.51008 320
(b & s |5 10 1.5 234 23 30
(o0 D A FAAN) 74 23, 8.3 320
(067 D § |5 10 7.L|(f 23, &3 335
PHLLCR T
72 | 2

‘Moasured/Loaded by: | K KPP KP TKP DL KPP DA kP 1D kP Dl
Recorded by: ‘| -TE. {(F I TR P TR KPR (KR TR kP

Investlgators’ Signatures . Salt Water/ Water Quality Parameters

-7/(/@;‘ &(//'W‘ %«ﬂ% @M‘) 20% Min Water ngple Method | Measured by
\7{/‘ «./ ' ? Field Total Residual Cl2: 0,0 — |oB/LP

AN Ll Rl Lab Total Residual Cl2: £0.0 % OO0 o0 | D 1o TR

Alkalinity: (2.5 Wie Lo Heae TR

i Hardness: /2O hie wD Fricic (. TE.
%:ﬂ ' Total Ammonia: £z.0/7 | 0017 40017 Enean| MF
F = Ammenia Ammonia Ammonia Control . Sample

t
Saimlly 0 PP

Meter #98136 Meter Slope: —57.9 Blank: “2e&/ 7 Salinity:

lorm updated 7/8/02



FDEP onlogy Section — Acute Bioassay Bench Sheet
Semple Source: D"’ o T — G A NS Sample Collection: Date_ 3: 7% Time \0‘)‘5

Location: : Test Beginning: Date_2. & - S¢  Time_ (L OO
. Test Ending: Date_ 3/ £7¢- -Time_+% b 40
County: (AN
Organism Batch#: <} Dil woe i
Contact/District: L1 A >/ PAVM E . = gOrganlsm Age: }Ié.l%tfastch #:

NPDES Permit#: F1,000C0 255 R .
: 00 outtall #:__ 2] Test Organism; Cu D ciee e {?QCQ.S '

Test Ty] Dafinitive Q—AP AAM‘_OV M 3 ._.‘D%

Static Renewal | Flow-through  Instrument _
Calibrations: pH  Temperature °C D.O. mg/t. Conductivity pmhos/an

Test Number:__%_ ofi meter # 7851 90H018262 90HO18262 G9005749
Remarks: Ohe ZC@7.0 23t @232 54 @225 590 @ 1000
fo@%e. PSYD @46090 @ LI G
o4hr 7.0 @70 2Y.0 @av.( I @d3c %%7° @ 1000
2o@___ 00 ot e ¢
aghr 2.5 @7.0 226 @22.0 BY @23l Pfo@ 1000
2 @2¢ yasLe @4&9@0@,__[ oG
UNCORRECTED
Number Live pH Temperature (°C) D.O. (mg/l} [ ¢ond. (mhos/cm) |
Conc. Chamber #] ohe | 24h |48h J ohe | 24h | 48h | O hr] 24h j48h |Ohr [24h |48h |Ohr 24h |48 h
(o A $63 15 15 [ 5 7‘? 2% |3 27224229 8.5 150 84| 238 RyD | 3O
(ontel 8l 26 | S |5 |5 | 7918284 229{5 5" |8.2].235 1390 1gf0
A 29 |5 15 15 |7 bblnblsPadizedho by 3. 2270385 290
o pl 57 1 S5 15 |76 [10[AS 2280 gt |2.2] 2702851290

Measured/Loaded by: -(7'< Al }40 ‘K'P 'ﬂZ, bw KP"TTZ, M KP"fTZ M‘) KP”T/Z MJ
Recordedby: | 7K |\ KE [TR [1on | P TR [1en [P [ TR |- [ 2P L TRY7m K2

Investigators’ Signatures Salt Water/ Water Quality Parameters

T, f Y Well Water 120% Min Water | Sample | Method |Measured by
F Field Total Residual CI2 0.0l — |78 /-,:_ ya

o PLLAREL L o Residuai ol <003 | < 0.03 14003 pps| TR

Alkalinity: (.2 S~ 70 \O e L T2
o~ Hardness: /20 50 5O Hee b TE
% Total Ammonia; <0177 |£0.€2/77 20,0171 8Reen | F
, Ammonia Ammonia Ammonia Control s |
Aeviewer ample ﬁ
Meter #98136 Meter Slope: —_ 7*? Blan M?Saﬁnﬁy: Sallnny PRt

form updated 7/8/92



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% | 80% | 95% |
STREAMS
{1617 stations)
Phytoplankton
Chiorophyll a 0.22 0.52 0.94 .60 3.02 4.63 6.72 .87 14.68{ 27.35] 48.70
Periphyton
Chlorophyll « 0.31 0.43 0.77 1.04 2.16 2.94 645 10.51] 17.001 39.51] 60.85
H-D Diversity 0.84 2.12 2.48 2.74 2.88 3.09 3.25 3.40 3.52 3.76 3.90
Qualitative Taxa
Richness 900} 12.00] 17.00| 20.00] 22.00| 24.50( 26.00( 28.00} 31.00( 37.001 53.00
H-D Taxa
Richness 6.00F 650 900( 11.50] 13.00| 15.00| 17.00| 21.50} 26.00{ 29.00] 32.00
TEN 0.30 (.39 0.56 0.73 0.87 1.00 1.11 1.26 1.49 1.93 2.80
Ammonia 0.02 0.02 0.04 0.05 0.06 0.08 0.11 0.14 0.20 0.34 0.60
NO2-NO3 0.01 0.01 0.03 0.05 0.07 0.10 0.14 0.20 0.32 0.64 1.05
Total Phosphorus 0.02] 0.03 0.05 0.061 0.10 0.13 0.18 0.25 0.39{ 0.74 1.51
Ortho Phosphate (.01 0.01 0.03 0.04 0.05 0.08 0.11 .17 0.27 0.59 1.37
Turbidity (.60 0.90 1.20 1.45 210 2.80 3.60 4.50 6.65] 10451 16.30
LAKES .
(477 stations)
Phytoplankton
Chlorophyll a 0.80 1.71 2.88 428 1006} 13.40| 20.00] 30.10| 47.20| 65.44]113.90

Dredge Diversity 0711 0987 1.43 1,741 198 2121 221 259 285 3.15p 3.17

Dredge Taxa

Richness 3001 5.00] 650 7.00f 9.00; 10.00) 11.00| 13.00| 15.00[ 17.00] 21.00
TKN : 0.36] 049 067! 0.83F 1.08 126 1.40) 1.51 [.68] 211 346
NH3+NH4 001 0.02f 002| 003] 004} 006] 0.08] 0.12| 015 02t 0.28
NO2-NO3 0.001 0.00] 0.01| 001} 001} 002§ 0.04} 005] 0.10] 0.14{ 0.23

Total Phosphorus 001 0.02] 002 0.03) 0057 007] 0.09] 0.11 0.14( 023 042

Ortho-Phosphate 0.00] 0.01] 0.01{ 002] 0.03; 0.04f 0.05] 006| 0.08] 021]| 0.32

Turbidity 1.00 1.25 1.55 2.05 2.75 4,50 6.45 9.60| 14.10| 26.00] 40.00
ESTUARIES
(690 stations)
Phytoplankton
Chlorophyll a 2.14 3.28 4.49 5.13 6.00 6.93 7.94 9.60] 1240 17.60} 22.20

Dredge Diversity 1,34 1.53 1.91 2.28 2.56 2.90 3.15 3.59] 4.01 4.53 4.08

Dredge Taxa

Richness 4,000 600} 9.00] 11.00] 1500} 18.50] 25.00] 35.00] 41.00] 62.00] 90.00
TKN 026 034} 042} 050 059] 069 0.76] 0.82] 0.95 1.301  1.49
NH3+NH4 001 0.02] 003] 0.04| 005] 0.06| 0.08] 008| 0.13[ 022] 0.28
NO2-NO3 0.00] o0.00] 001] 001 001) 002] 0.03] 005] 0.08[ 017} 0.23

Total Phosphorus 0.01{ 0.02] 0.06] 007] 0.10] 0.11] 0.14] 0.17] 0.23[ 043] 0.59

Ortho-Phosphate 0.01] 0.02] 003] 0.04f 004] 005] 0071 0091 012 021] 0.44

Turbidity 3,501 4.00] 4.50] 505 540] 5.60] 630] 6.80] 8.00] 1140] 11.75

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



Reference Site

Calculation & Interpretation of the Stream Invertebrate Index for Florida (SIIF) (Draft 1994)
Macroinveriebrate Dip Net (20 i%:> Panhandle(65,75a) ©- | - Peninsula (75b, ¢, d) .
sweeps of most productive -
P substra};)es) Value | 5 3 1 ([Score| 5 3 1 |Score
Number of Taxa 5 =31716530 | 0-15 5‘ 2 27 | 1426 | D-13
EPT_fr'iﬁ'ex e (0 S — I e ) N e
% Contribution of Dominant Taxon 27 2 |20y | =37 | »37
L __TFlorida Index | 218 9-17 | 0-8 F 1 27 4-6 | 0-3
% Diptera bf <38 | »38 | 4 f €% [ >3
G Suspensmn feeders)' Collector-Filterers | 40 | 212 | 711 | 06 | s~ | 28 | 4-7 | 0-3
.~ %Shredders | F 210 | 09 | [ | 213 J0-12]
% Crustacean+Mollu=;ks (Pemnsula only) - - - 1 =216 | 0151
# Crustacean+Mollusks (Peninsula only) - - - >4 0-3
Total Score ST Panhandlei g . ‘Peninsula™ -,
_No Impmment . | 2923 | NolImpairment | 33-27
. Moderate
Interpretation of Score Modorate Impairment | 22-15 | 1y50irment 26-17
. Severe
Severe Degradation 14-7 Degradation 16-9

7_@S7L Site

Calculation & Interpretation of the Stream Invertebrate Index for Florida (SIIF) (Draft 1994)
Macroinvertebrate Dip Net (20 Boties andle (6! 1 HEL  Peninsula (75b, 6, 'd)
sweeps of most productive : it
subsirates) _ | deore __5 3 1 |Score
Number of Taxa ] 231 11630 | 0-15 | 227 14--26 0—13
EPT Index | T ET A e AT
___% Contribution of Dominant Taxon | 29 S20 | >20 4 g || S37 | >3
_ __Florida Index 3 218 | 9-17 | 08 | 4 | 27 | 46 | 03
....%Diptera __ B | | 538 ] >384 1 32 232 ]
% Suspension feeders/ Collector-Filterers | ¢ 212 | 7-11 | 0-6 ! z8 | 47 | 03
... % Shredders 5 210 ) 09 } 3. 213 ) 0-12
% Crustacean+Mollusks (Peninsula only) | - - 216 | 0-15 |
# Crustacean+Mollusks (Peninsula only) - - - 24 0-3
Total Score Panhandle - ,' PR C{ R Pemnsula
o No Impmrment 29-23 § _No Impalrment | 33-27
. Moderate
Interpretation of Score ____FI_?_de?F?W__IP??l?“enf___ | 2216 Impairment | 26-17
: Severe
Severe Degradation 14-7 Degradation 16-9




Benthic macroinvertebrate taxa list for DuPont de Nemours, Inc.—~ Highland
Plant, collected via Hester-Dendy samplers in Black Creek (reference site)
and Boggy Creek (test site), on 3 March, 1994.

Reference Test
Site Site

Amphipoda
Hyalella azteca 5 -
Coleoptera

Hydroporus sp.

Undetermined Curculionidae
Diptera

Ablabesmyia mallochi
Chironomus sp.

Helopelopia sp.

Labrundinia pilosella
Polypedilum illinoense
Procladius sp.

Tanytarsus sp. E (Epler)
Tanytarsus sp. C (Epler)
Tanytarsus sp. L (Epler)
Tanytarsus sp. M (Epler)
Tanytarsus sp. S (Epler)
Tribelos jucundum
Undetermined dipteran pupa
Undetermined dipteran species
Ephemeroptera

Eurylophella temporalis
Leptophlebia bradleyi
Leptophlebia intermedia
Stenonema smithae
Undetermined Leptophlebiidae
Trichoptera

Cernoting sp.
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Benthic macroinvertebrate taxa list for DuPont de Nemours, Inc.— Highland
Plant, collected via 20 discrete dip net sweeps in Black Creek (reference site)
and Boggy Creek (test site), on 3 March, 1994.

Reference Test
Site Site

Amphipoda
Hyalella azteca 47 -
Coleoptera
Ancyronyx variagata 24 -
Hydroporus sp. 12 -
Diptera
Conchapelopia sp. 38 -
Corynoneura sp. 36 -
Dasyhelia sp. - 6
Helopelopia sp. 12 -
Hemerodromia sp. 12 -
Palpomyia grp. sp. 36 -
Phaenopsectra punctipes grp. 12 -
Polypedilum convictum grp. 12 -
Polypedilum illinoense 36 3
Polypedilum tritum 12 9
Rheotanytarsus exiguus grp. 12 -
Stmulium sp. 468 -
Stenochironomus s p. 96 -
Tanytarsus sp. C (Epler) 12 -
Tanytarsus sp. L (Epler) 12 -
Unniella multivirga 12 -
Tanytarsus sp. M (Epler) 12 -
Undetermined Tipulidae 12 -
Undetermined dipteran pupae 24 -
Ephemeroptera
Eurylophella temporalis 24 -
Habrophlebiodes brunneipennis 72 -
Stenonema smithae 36 -
Gastropoda
Undetermined Ancylidae sp. 12 -
Oligochaeta
Branchiura sowerbyi 48 -
Undetermined Enchytraeidae 96 -
Limnodrilus hoffmeisteri 12 -
Nais communis 16 -
Pristinella osborni 108 -
Trichoptera
Nectopsyche sp. 12 -
Polycentropus sp. - 3

Pyenopsyche sp. 24 -



Periphyton taxa list and densities (#mm?) for Dupont De Nemours Highland,
collected via glass microscope slides in receiving water, on 27 April, 1994,

Reference Site Test Site

Bacillariophyta

Achnanthes exigua

Achnanthes linearis

Achnanthes minutissima
Achnanthes lanceolata v. apiculata
Bacillaria paradoxa

Eunotia exigua

Eunotia incisa

Eunotia naegelii

Eunotia pectinalis

Eunotia sp.

Eunotia vanheurckii

Frustulia rhomboides v, amphipleuroides
Navicula cocconeiformis

Navicula minima

o e T N T B B e i - Wy S P Y
|

Chlorophyta
Unknown chlorophyte flagellate 1 -

Cyanophyta

Chroococcus sp. 1 1
Gloeothece sp. - I
Lyngbya contorta 2 -
Microcystis sp. 10 -
Phormidium sp. 2 -

Trachelomonas sp. 1 -

Total 47 2
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