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Department of Environmental Protection
Results of Fifth Year Inspections

Discharger: Arvah B. Hopkins Power Generating Station
County: Leon
NPDES Number: FL0025518
State Permit Expiration Date: 29 February 1996
Toxics Sampling Inspection (XSI)
Date Sampled: 5 June, 1996
Results: Copper was detected in the discharge and at the test site at a

concentration of 43 pg/L. Copper was also found 400 m downstream from the
discharge at 41 pg/l. and at edge of the facility’s 800 m mixing zone at 13 ug/L.
Even though the copper measured in the effluent and in Beaver Creek (prior to the
edge of the mixing zone) exceeded the hardness-based Class III water quality
standard, the facility complied with its current permit limit for copper at the edge
of the mixing zone. However, the level of copper in the 400 m stretch of Beaver
Creek downstream from the discharge was high enough to be chronically toxie to
some invertebrates (AQUIRE 1994). Copper was also detected in the sediments of]
the test site (30 mg/Kg) but not in reference site sediments (with a 3 mg/Kg
detection limit).

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 5 June, 1996

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

Tmpact Bioassessment Inspection (IBI)
Date Sampled: 4 June, 1996

Results: Declines in several measures of macroinvertebrate health
demonstrated the negative effects of the discharge on Beaver Creek. The 53.8%
reduction in diversity indicates non-compliance with the biological integrity
criterion (a violation of Rule 62-302.530(11) FAC). The Stream Condition Index
(SCI) score at the reference site placed it in the “excellent” category, whereas the
test site SCI value ranked it as “poor”. The test site biota may have responded to the
chronically toxic levels of copper, the relatively high conductivity (900 pmhos/cm),
or to an aspect of the discharge not measured during the survey. There did not
appear to be phytoplankton community changes at the test site in response to the
discharge. Potential effects of this discharge on algae were inconclusive due to the
loss of the periphyton samplers.

Water Quality Inspection (WQI)
Date Sampled: 5 May, 1995

Results: Fecal and total coliforms complied with water quality
standards in all samples. Phosphorus enrichment, attributable to the facility, was
noted at the test site. Nitrate-nitrite enrichment, probably due to stormwater
inputs, was observed at the reference site. Algal Growth Potential was elevated at
the reference site (22.6 mg dry wt/L, attributable to the nitrate-nitrite enrichment
there). The AGP result at the test site suggested algal growth inhibition, possibly
related to the elevated copper concentration of the discharge.
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Introduction

The Arvah B, Hopkins Gener-
ating Station is an oil/natural gas
powered electric generating facili-
ty owned and operated by the City
of Tallahassee. The plant is locat-
ed west of Tallahassee, on State
Road 260, Leon County, Florida
(see map in Appendix)., Dhscharge
from the Hopkins Power Plant con-
sists of cooling tower blowdown,
turbine cooling water, and treat-
ment pond effluent. Effluent is dis-
charged through a drainage ditch
to Beaver Creek. The discharge
enters Beaver Creek at its headwa-
ters, flows through the Lake
Talquin Wildlife Management
Area, and feeds into the Class III
Lake Talquin near the confluence
of the Ochleckonee River. The to-
tal length of Beaver Creek is 3,301
m {Dr. Wayne Magley, personal
communication). The design flow of
the facility is 1.87 MGD. Flow dur-
ing this survey was 1.78 MGD.

State permit limits are as fol-
lows: temperature (maximum of 80
°F or 26.7 °C), pH (6.0 to 8.5 8U),
total residual chlorine (maximum
of 0.01 mg/L at discharge), oil and
grease (maximum of 5.0 mg/L}, iron
(maximum of 1000 pg/L), chromi-
um {maximum of 50 pg/L}, zinc
(maximum of 30 ug/L), and copper
(maximum of 30 pg/L: at the down-
stream edge of an 800 m mixing
zone) (see Facility Summary in
Appendix). Additionally, acute tox-
icity tests are performed on the ef-
fizent. Monthly Operating Report
data indicate effluent quality com-
plies with permit limits.

In May, 1995, a 5th Year Bio-
assessment was conducted on this

discharge. At that time, adverse
effects were noted in the macroin-

Major characteristics of community structure of control and test sites.
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Reference

. Site Test Site
Macroinvertebrate Qualitative
Number of Taxa 37 22
Florida Index 12 7
se1 | el l s
EPT Index : 5 | 3
% Contribution of Dominant Taxon ! 12.4 33
' % Qligochaeta ' 9.0 0
% Diptera _ 61.2 92.4
% Ephemeroptera : 2.8 0.9
9% Trichoptera . 2.8 1.7
% Odonata P 0 0.9
% Coleoptera ; 7.3 1.7
% Gastropoda _ 67 0
% Pelecypoda 96 09
% Predators 7.0 : 364
% Above Surface Deposit Feeders 374 41.1
% Below Surface Deposit Feeders = 6.7 5 0
= g Suspension Feeders T iy
"o Scrapors e 5o
9% Shredders 4.2 144
e % Seavengers < R e
* Macroinvertebrate Hester-Dendy CoT ENEIE
Number of Taxa 32 - 10
Florida Tndex R
~ Shannon-Weaver Diversity |  3.94 1.76
: EPT Toder . e
% Diptera 83.5 42.7
% Ephemeroptera 1.6 0
9% Trichoptera 1.2 57.3
% Coleoptera 3.2 0
) . %Isopoda 08 [
% Gastropoda 92 0
... %Predators 92 | ... 214
% Above Surface Deposit Feeders Co442 L 19l
% Suspension Feeders | 297 ; 58.4
% Scrapers 11.9 0
" % Shredders 33 Ll
o Seavongers R
.Phytoplankton Algae - - . . o '
Number of Taxa : 6 :
Shannon-Weaver Diversity | 222 2.4
Algal Density #/mL) i' 116 236
Chiorophyll a (ug/L) |06 0.7
% Blue-green | 27.3 3.3
% Green R 43,3 100
% Diatoms 27.3 83.3
Algal Growth Potential (mg dry wt/l) 22.5 10,2
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vertebrate and periphyton commu-
nities of Beaver Creek, thought to
be related to the elevated copper
concentration of the discharge.

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 Three Pole
Creek, an adjacent tributary of the
Ochlockonee River) and a test site

(located in Beaver Creek, approxi-
mately 100 m downstream of the
discharge). A habitat assessment
was performed in situ to establish
comparability between sites. Sup-
plemental physical/chemical data
were also collected on the effluent
and study sites. Acute screening
toxicity bioassays, using Ceri-
odaphnia dubia and Cyprinelia
leedsi as test organisms, were per-
formed on an effluent sample (We-
ber 1991}, The effluent was ana-
lyzed for metals and for organic con-
stituents (base neutral and acid
extractables). Additional water
~column metals samples were tak-
en at the test site, the middle part
of the mixing zone (approximately
400 m downstream of the dis-
charge), and at the end of the mix-
ing zone (approximately 800 m
downstream of the discharge). Sed-
iment copper analysis was per-
formed on sediments from the ref-
erence and test sites. Additional-
ly, nutrient analyses were per-
formed at effiuent, 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,
roots} using discrete dip net sweeps.
Additional invertebrate collections
were accomplished using Hester-
Dendy multiplate samplers which
were incubated for 28 days (Ross
1990). During recovery of the Hes-
ter-Dendy samplers, the top plate
of each of the 4 artificial substrate
samplers at the test site was par-
tially exposed due to low water in

the stream (the facility was not dis-
charging). To provide a valid sam-
ple for the determination of the hi-
ological integrity criterion (Rule 62-
302.530(11) FAC), the organisms
are to be collected from a minimum
of three Hester-Dendy type artifi-
cial substrates. Each Hester-Dendy
consists of 16 plates, upon which
benthic organisms colonize. The
rule implies that a minimum of 48
plates must be successfully colo-
nized. In this case, because four
Hester-Dendys were deployed, a
total of 60 plates were available for
benthic colonization, despite the 4
top plates being dry. Therefore,
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Effect of discharge on the benthic macroinvertebrate com-
munity.
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since loss of the top four plates was
offset by the placement of an extra
Hester-Dendy, the rule require-
ment is satisfied. Periphyton sam-
ples were attempted by incubating
glass microscope slides in a stan-
dard periphytometer for 28 days,
but the samplers were found dry
during recovery. Phytoplankton
populations were sampled via sub-
surface grabs. Chlorophyll ¢ was
also determined for phytoplankton
communities (Ross 1990). Bacteri-
al populations were analyzed for
total and fecal coliforms following
the methods of APHA (1989), Al-
gal Growth Potential tests, using
Selenastrum capricornutum as the
test organism, 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 to determine the effects
of a discharge. These are briefly
discussed here.

Habitat Assessment: Seven
attributes known to have potential
effects on the stream biota were
evaluated and scored, with 20
points possible for each factor.
Based on the sum of these individ-
ual scores, overall habitat quality
is assigned to one of four categories:
Optimal (105-140 points); Subop-
timal (70-104 points); Marginal (35-
69 points); and Poor (0-34 points).

Taxa richness: Stress tends to
reduce the number of different
types of organisms present in a s8ys-
tem, although moderate nutrient
enrichment may sometimes be
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Effect of discharge on the algal community.

correlated with increased algal taxa
richness.

Shannon-Weaver diversity:
This index is specified in the Flori-
da Administrative Code as a mea-
sure of biological integrity. Low
diversity scores are undesirable.
They represent conditions where
only a few organisms are abundant,
to the exclusion of other taxa, Ex-
cessive numerical dominance of a
single type of organism (a high %
contribution of the dominant tax-
on) is a related measure which is
also associated with disturbance.

Numbers of pollution sensitive
taxa: Some organisms become rare
or absent as the intensity or dura-

tion of disturbance increases. For
example, the Florida Index assigns
points to stream-dwelling macroin-
vertebrates based on their sensitiv-
ity to pollution (see Ross 1990). A
site with a high Florida Index score
is considered healthy. Species sen-
sitivity data from other sources,
such as Hudson ef al. (1990), Lenat
(1993), and Chang et al. (1992) are
used as appropriate.

Ephemeroptera/Plecoptera/T'ri-
choptera Index: This index is the
sum of the number of EPT taxa
present. Higher EPT values are
associated with healthier systems.

Community structure: Sub-
stantial shifts in proportions of



major groups of organisms, com-
pared to reference conditions, may
indicate degradation.

Algal biomass: High algal bio-
mass (algal density or chlorophyll
@) implies nutrient stress. A de-
creased diatom to blue-green algae
ratio {calculated by dividing the
number of individuals in the Bacil-

.lariophyta by the number of indi-

viduals in the Bacillariophyta +
Cyanophyta} is often indicative of
nutrient enriched conditions in
flowing streams.

Trophic composition/feeding
guilds: Disturbance can shift the
feeding strategies of invertebrates.
In Florida for example, pollution
may be responstble for reducing the
numbers of filter-feeders (FDEP

- 1994) and shredders (EA Engineer-
ing 1994).

The Stream Condition Index for
Florida (SCI) is a composite macro-
invertebrate metrie (Barbour et al.
1996). The SCI assigns points to a

-variety of parameters, depending
on how closely each parameter ap-
proaches an expected reference con-
dition (see SCI calculation table in
Appendix).

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, the EPT Index,
" the diatom to blue-green algae ra-
tio, and the % filter-feeders are
measured as the reference site mi-
nus test site divided by the refer-
ence site. The percent differences
between sites involving algal den-
sity, chlorophyll g, 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: Mar-
shall Faircloth, Russel Frydenborg,
Joy Jackson, Kathleen Lurding,
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Tina Mikulski, Elizabeth Miller,
Urania Quintana, Bart Richard,
Lisa Tamburello, David Whiting,
and Vicki Whiting (Tallahassee Bi-
ology Laboratory). The report was
reviewed by the Point Source Stud-
ies Review Committee, consisting of
Wayne Magley, Jan Mandrup-
Poulsen, and Michael Tanski, as
well as District representatives.

Results and Discussion

The two streams studied in this
survey, Three Pole Creek (the ref-
erence site) and Beaver Creek (the
test site) share a common drainage
basin divide. The test site predom-
inately receives cooling water dis-
charge and stormwater runoff from
the facility and surrounding areas,
while the reference stream receives
some stormwater from the facility
as well as runoff from forested ar-
eas. Although both sites were in
the “optimal” habitat assessment
category, habitat quality at Beaver
Creck (the test site), with 117
points, was somewhat reduced com-
pared with Three Pole Creek (the
reference stream), which had 131
points. The test site lost points in
the categories of substrate avail-
ability and water velocity, mostly
because the facility was not dis-
charging during the day biological
sampling occurred, resulting in low-
er flow {and water velocity) in the
stream. The following day, the fa-
cility was discharging as normal,
and water samples were taken.

Except for specific conductance,
physical/chemical measurements
were comparable at the two sites,
Water at both sites was adequate-
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ly oxygenated (dissolved oxygen
was above 7.0 mg/L) and similar in
pH (7.6 and 7.9 SU at reference and
test sites, respectively). Tempera-
ture at the test site (22.2 °C) was
slightly higher than the reference
site (19.9 °C}, but within the per-
mitted limit of 26.7 °C. Conduc-
tivity at the test site (800 pmhos/
cm) was substantially elevated
above that. of the reference site (198
pmhos/ecm}, although it still com-
plied with Class Iil standards.

The effluent sample was not
acutely toxic to the water flea, Ce-
riedaphnia dubia, or to the fish,
Cyprinella leedsi, No mortality oc-
curred during the two 48 hour acute
bicassays (Appendix).

No organic pollutants were de-
tected in the effluent, Of the met-
als analyzed for, copper (43 ng/L),
iron (67 pg/L}, and zinc (15 pg/L)
were detected in the effluent. Cop-
per was also found 100 m down-
stream from the discharge (test site
= 48 ug/L), 400 m downstream from
the discharge (mid-mixing zone =
41 pg/L), and at edge of the facili-
ty’s 800 m mixing zone {13 pg/L).
Even though the copper measured
in the effiuent and in Beaver Creek
(prior to the edge of the mixing
zone) exceeded the hardness-based
Class III water quality standard,
the facility complied with its cur-
rent permit limit for copper at the
edge of the mixing zone. However,
the level of copper in the 400 m
stretch of Beaver Creek down-
stream from the discharge was high
enough to be chronically toxic to
some invertebrates (AQUIRE
1994). Copper was also detected in
the sediments of the test site (30
mg/Kg) but not in reference site sed-
iments {with a 3 mg/Kg detection
limit).

Total coliform bacteria were
measured to be 22 organisms/100



mL at the reference site, 400 organ-
isms/100 mL at the test site, and
300 organisms/100 mL in the efflu-
ent. Fecal coliforms at the refer-
ence site (165 organisms/100 mL),
the test site (80 organisms/100 mL),
and in the effluent (30 organisms/
100 mL) also complied with Class
I1I standards.

The total phosphorus concen-
tration at the test site (0.56 mg/L)
was higher than the values found
in approximately 85% of other Flor-
ida streams (see Table of Typical
Water Quality Parameters in Ap-
pendix). This test site phospherus
enrichment could be directly attrib-
uted to the discharge, which had a
similar total phosphorus concentra-
tion (0.58 mg/L). Nitrogenous com-
pounds in the effluent and at the
test site were fairly average. In
contrast, nitrate-nitrite was elevat-
ed at the reference site (0.25 mg/
L), where it was higher than the
values found in approximately 756%
of other Florida streams. Total
phosphorus at the reference site
(0.13 mg/L) was average for a Flor-
ida stream.

Algal Growth Potential (AGP)
exceeded the 5 mg dry wt/L “prob-
lem threshold” at both the reference
site (22.6 mg dry wt/L) and at the
test site (10.3 mg dry wt/L) (Rasch-
ke and Schultz 1987). The effluent
AGP was 8.5 mg dry wt/L. The ele-
vated AGP at the reference site (at-
tributable to the nitrate-nitrite en-
richment there) is probably the re-
sult of stormwater inputs. The
AGP of the test site was somewhat
lower than expected, based upon
the nutrient results. This suggests
algal growth inhibition, possibly
related to the elevated copper con-
centration of the discharge.

Most measures of macroinver-
tebrate health indicated the dis-
charge was adversely affecting the
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community. The Figure on p. 2 in-
dicates the degree of difference be-
tween the invertebrate populations
of the reference and test sites.
Larger differences (higher percent-
ages) carrespond with greater de-
grees of degradation. Negative val-
ues mean the test site is better than
the reference site.

In the Hester-Dendy samples,
declines in taxa richness (32 taxa
at the reference site, 10 at the test
site) and Shannon-Weaver diversi-
ty (3.9 at the reference site, 1.8 at
the test site) demonstrated the neg-
ative effects of the discharge. The
53.8% reduction in diversity indi-
cates non-compliance with the bio-
logical integrity criterion (a viola-
tion of Rule 62-302.530(11) FAC).
Although there were reductions in
the Florida Index (7 at the reference
site, 6 at the test site) and the EPT
Index (3 at the reference site, 2 at
the test site) they were not substan-
tial. Since copper was detected in
the discharge and at the test site
at a level which is chronically toxic
to some invertebrates (AQUIRE
1994}, it could have contributed to
observed biological problems. Ad-
ditionally, the elevated conductivi-
ty at the test site (900 pmhos/cm)
may have stressed the fauna there.

Dip net results showed a simi-
lar trend of declining community
health at the test site. Taxa rich-
ness, the Florida Index, and the
EPT Index decreased by 40.5%,
41.6%, and 40%, between the ref-
erence site and test sites, respec-
tively, The Stream Condition In-
dex for Florida (SCI) score at the
reference site (with 27 points)
placed it in the upper range of the
“excellent” category, whereas the
test site SCI value (15 points)
ranked it at the lower range of the
“poor” category (Appendix). In
summary, the macroinvertebrate

data suggest the discharge is de-
grading the biota of Beaver Creek,
resulting in an imbalance of aquat-
ic fauna.

The Figure on p. 3 represents
changes in the phytoplankton algal
community. As was noted with the
macroinvertebrates, larger differ-
ences (that is, higher percentages)
correspond with greater degrees of
degradation. Phytoplankton taxa
richness (6 at the reference site, 7

at the test site) and diversity (2.2

at the reference site, 2.1 at the test
site) were virtually unchanged be-
tween the two streams. Chloro-
phyll & was low in both streams (0.6
ug/L, at the reference site, 0.7 ug/LL
at the test site). There did not ap-
pear to be phytoplankton commu-
nity changes at the test site in re-
sponse to the discharge. Potential
effects of this discharge on algae
were inconclusive due to the loss of
the periphyton samplers, since the
attached community is preferred
for assessing algal populations in
flowing systems.

Conclusions

The effluent sample was not
acutely toxic to the water flea, Ce-
riodaphnia dubia, or to the fish,
Cyprinella leedsi.

No organic pollutants were de-
tected in the effluent.

Copper was detected in the dis-
charge and at the test site at a con-
centration of 43 ug/L. Copper was
also found 400 m downstream from
the discharge at 41 pg/L, and at
edge of the facility’s 800 m mixing



zone at 13 ug/L. Even though the
copper measured in the effivent
and in Beaver Creek {prior to the
edge of the mixing zone) exceeded
the hardness-based Class III wa-
ter quality standard, the facility
complied with its current permit
limit for copper at the edge of the
mixing zone. However, the level
of copper in the 400 m stretch of
Beaver Creek downstream from
the discharge was high enough to
“be chronically toxic to some inver-
tebrates (AQUIRE 1994). Copper
was also detected in the sediments
of the test site (30 mg/Kg) but not
in reference site sediments (with
a 3 mg/Kg detection limit).

Fecal and total coliferms com-
plied with water quality stan-
dards in all samples.

Phosphorus enrichment, at-
tributable to the facility, was not-
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ed at the test site. Nitrate-nitrite
enrichment, probably due to
stormwater inputs, was observed
at the reference site.

Algal Growth Potential was el-
evated at the reference site (22.6
mg dry wt/L, attributable to the
nitrate-nitrite enrichment there.
The AGP of the test site was some-
what lower than expected, based
upon the nutrient results. This
suggests algal growth inhibition,
possibly related to the elevated
copper concentration of the dis-
charge.

Declines in several measures
of macroinvertebrate health dem-
onstrated the negative effects of
the discharge on Beaver Creek.
The 53.8% reduction in diversity
indicates non-compliance with the
biclogical integrity criterion (a vi-
olation of Rule 62-302.530(11)

eptember 1996

FAC). The Stream Condition In-
dex (SCI} score at the reference
site placed it in the “excellent”
category, whereas the test site
SCI value ranked it as “poor”. The
test site biota may have respond-
ed to the copper {which was
present in the discharge at chron-
ically toxic levels), the relatively
high conductivity (800 pmhos/cm),
the nutrient enrichment, or to an
aspect of the discharge not mea-
sured during the survey.

There did not appear to be
phytoplankton community chang-
es at the test site in response to
the discharge. Potential effects of
this discharge on algae were in-
conclusive due to the loss of the
periphyton samplers, since the
attached community is preferred
for assessing algal populations in
flowing systems.
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Chemistry summary table for

Axrvah B, H()Slzl;tl;iljnGeneratlng Effluent Refgli'f;lce Test Site Mld:zlg::;mg Endzl‘;lr:)élng
Organic Constituents (ug/L)
None found |
- Metals (ug/L)
Aluminum 1000
Arsenic 1oy ' ,
Cadmium 002U o :
... Copper 43 . 43 A4l | 13
Sediment Copper (mg/Kg) iU 30
Chromium . 10U ' ‘
~ TIron 67 : ' |
Lead oy i |
Mercury 01U : I
Nickel 4U -
Selenium G 30U
Silver | 04U
Zinc L 151
Nutrients (mg/L)
Ortho-phosphate |  0.09A 012 A 0.092 A
" Total phosphorus | 058A 0.13 ; 0.56 .
RS o 0meT Y Ul
" Nitrate+Nitrite T0096A | 025A 1 01
General Phys-Chem Parameters -~ - Vel ' SR
.. Habitat Assessment _ B3] S Y
. DO.(mgl) .. 84 1310
.. PHEU) e 713 6 | .79
_____ Conductivity (pmhos/cm) 890 198 | 80
Temperature (°C) 225 199, 222
Total Dissofved Solids (mg/L) 641 A
' Chloride (mg Cl/L) ' 68 5 71
Sulfate (mg SO4/L) 240 1277 240
Hardness (mg CaC03) 408 O " T > 409
" Algal Growth Potential (mg dry wt/L) 8.5 226 03 _
Toxicity e R -
Bioassay Fish-Chlorinated | Not toxic
" Bioassay Invertebrate-Chlorinated . Not toxic B B
Microbiological Communities (oxrg/100mL) . - .. .. AR T
Fecal coliform 30 165 A 80 i
Total coliform i S e - !

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




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% J60% ] 70% | 80% | 90% | 95% |
STREAMS

(1617 stations)

Phytoplankton

Chlorophyll ¢ 022 052 094| 160} 3.02| 463] 672| 987| 1468| 2735 4870
Periphyton

Chlorophyll a 031 043| 077| 104| 216 294| 645 1051| 17.00] 3951 6085
H-DI Diversity 084 212| 248| 274 288 3.00] 325] 340] 352| 376 390
Qualitative Taxa

Richness 900] 12.00| 17.00] 20.00| 2200] 24.50| 26.00]| 28.00| 31.00| 37.00| 53.00
H-D Taxa

Richness 6.00| 650] 9.00| 1150 1300 1500] 17.00] 21501 26.00| 29.00| 32.00
TEN 030 039] 056] 073] 087 1.00] 111] 126} 149] 193] 280
Ammonia 002 002] 004] 005 0.06] 008] 011] 014] 020{ 034]| 0.60
NO2-NO3 001} 001] 003]| 005] 007 0106] 014] 020| 032] 064| 105
Total Phosphorus 002] 003] 005| 006] 010] 013] 0.18] 0251 03%] 074| 151
Ortho Phosphorus|{ 0.01] 0.01] 003| 0.04] 005 008] 011] 017, 027| 059] 1.37
Turbidity 0601 090 120] 145] 210] 280] 360] 450] 665| 1045] 16.30
LAKES

(477 stations)

Phytoplankton

Chlorophyll ¢ 080] 171} 288| 428} 1006| 1340| 20.00| 3010] 47.20] 6544]113.90

Dredge Diversity 0:71 0971 143 1.74 198 212| 221] 259 285| 315} 3.17
Dredge Taxa

Richness 3.00] 500] 650] 7.00f 900! 1000| 11.00]| 13.00( 1500] 17.00] 21.00
TEKN 036] 049] 067 083} 108! 126| 140| 151| 168| 211]| 346
NH3+NH4 001] 002] 002 003} 004] 006] 008] 012| 015] 021} 0.28
NO2-NO3 000 oo00] 001] 001] 001] 002] 004] 005 0.10] 014] 023

Total Phosphorus 0:01 002 002] 003] 005 0:07 0.0%| 011} 014| 023} 042
Ortho-Phosphorus |  0.00]  0.01] 001] 002] 003| 004] 005] 006f 008 021} 032

Turbidity 1.00] 125] 155| 205] 275] 450| 645| 960] 1410] 26.00] 4000
ESTUARIES

(690 stations)

Phytoplankton

Chlorophyll o 214| a28| 449| 513| 600 693| 794| 9.60| 1240| 1760| 2220
Dredge Diversity 134 153] 1911 228 256| 290| 315| 359| 401| 453] 4.98
Dredge Taxa

Richness 400 600] 900] 11.00| 1500| 1850| 25.001 35.00| 41.00! 62.00] 90.00
TKN 026 034 042! o050 059 069] 076{ 082| 0985] 130| 149
NH3+NH4 001] 002] 003] 004] 005 006] 008 009 ©13{ 022]| 028
NO2-NO3 000 o000 001] ©¢O01] o001 002] 003] 005| 008 0.17] 023

Total Phosphorus 001] o002] o006] 007] 010] 0.11{ 014| 017! 023} 043 0.59
Ortho-Phosphorus | 001] 002] 003] 004] o004] 005] 007 009] 012} 021| 04
Turbidity 350] 400 450 505] 540 560| 630 680 800) 1140) 1175

Units:
Phytoplankton Chlorophyll a (ug/L), Periphyton Chlerophyll a (mg/m2), Nutrients (mg/L),
Turbidity (NTU), Taxa richness and diversity values are for macroinvertebrates
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET s10s

SUBMITTING AGENGY CODE; STORET STATIONNUMBER: | DATE (WDA}: | TIME RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: b-d-96| 2018 THREE Lolf CRESI
REMARKS: COUNTY: LOCATION: D A

Leon Mo PIins € PREFECRE e

RIPARIAN ZONEANSTREAM FEATURES

Predominant Land-Use in Watershed (spedily relative percent in each category):

Forest/Natural | Siivicullure | Field/Pasture | Agricultural | Residential | Commercial industrial | Other (Specify)
70 ] || | |1 I [l 1] ]| | | L o
Local Watershed Erosion (checkbox):  None [ ] Slight Moderate [ ] Heavy []

Local Watershed NPS Pallution (check box): No evidence [ |  Slight Moderate potential [_] Obvious sources [”]

Width of riparian vegetation (m)
on least buffered side: > 8w

List & map dominant
vegetation on back

Artificially Channelized  [if no
Artificially impounded [ yes

High Water Mark:

recent, severa some recovery maklly recovered
more slnuous

.5

| + { .2

{m abave present walef level) (presenl depth m m)

'—""\..__/I
= 07
| =7 ]

Typical Width (m)}/Depth {m) /Velocity (m/sec) Transect
B ,

~ - A
T
v I v
| ¥
V7% m decp]

Canopy Cover% :  Open :[:| Lightly Shaded (11-45%): [:] Moderately Shaded (46-80%j): [:I Heavily Shaded: E

| System Type - Stream:[X](

3rd —4ih order

7th order or greater

SEDIMENT/SUBSTRATE
Sediment Odors: Normal: E Sewage: [_] Petroleum: ["] Chemical:[_] Anaerobic:[ ] Other:[]
Sediment Oils: Absent:[Xd  Slight:[ | Moderate:[ | Profuse:[_|]
Sediment Deposition: Siudge: [ ] Sand smothering: s "2oer2e Siit smothering: St mocerate Gher:
Substrate Types % coverage i# times sampled | method | Substrate Types [% coverage {# imes sampled| method
Woody Debris (Snags) || 2 || | |_|[PreneT |Sand | && | o b/PNE
LeafPacksorMats  |[" 3~ )| [T & ] prpwer |MudMucksSit ™5 ] = 1
Aquatic Vegetation Z < Other: I _____ —| ﬁ —
Rock or Shell Rubble z ~ | [ ]Other: o |
[Undercut banks/Roots || 20 || [ & | |[p/pwer |Ioraw aerial view sketch of habitats found in 100 m section
WATER QUALITY| Depth (m): {Temp. ¢:C):{ pH (SU): | D.O. (mgn): g"sngi‘nﬁ;”(‘gg{;m) Secchi (m):
Top [ i | [
Mid-depth -2 79 | 7.6 7.3 g VoB
Bottom ] [ '
1st f2ndorder  5th - 6th order

) Lake:[ ] Wetland:["] Estuary: [ ] Other:[7]

Water Odors {check box);

Normal: [X]

Sewage:[ |  Petroleum:[ ]

Chemicatl: |:]

Other: EI

Water Surface Oils (check box): None: El

Sheen:{ | Giobs:[ |

Slick:[_]

Clarity (check box): Clear: Stightly turbid: [} Turbio:[_] Opaque:[_]

Color {check box): Tannic:[ |  Green (algae): [[] Clear Other:[_|

Weather Conditions/Notes: PAput:rdance: Abnt Rare Common Abuﬁant
eriphyton x

GUEHT /Pppaty tatwdY erp n
Aquatic Macrophytes [ O ] ]
Iron/sulfur Bacteria ] [] 1

SAMPLING TEAM:

4 -\TW'J b -Wwo;

oletfe

3 Rome, T Echamcig )\«&ﬁrl’é"”




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PHYSICAL/CHEMICAL CHARACTERIZATION FIELD DATA SHEET (1000

SUBMITTING AGENGY CODE; STORET STATION NUMBER: DATE (MDY TIME RECEIVING BODY OF WATER:

SUBMITTING AGENCY NAME; L"‘]’ B 1£ (0:&0 'B&:Ai’e—f - e“%

REMARKS: COUNTY: LOCATION: FIELD IDMNAME:

LEYA thpring VeT s vTE

RIPARIAN ZONEANSTREAM FEATURES

Predominant Land-Use in Watershed (specify relative percent In each category}: ey, FLanT

Forest/Natural | Silviculture |Field/Pasture | Agricultural | Residential | Commercial Industrial  |Other (Specify)

L 30| |l | || || |15 || [ Lo || [5-pRead

Local Watershed Erosion (check box):  None [ ] Slight Moderate [ ] Heavy []

Local Watershed NPS Pollution (check box): No evidence slight[ ] Moderate potential [ ] Obvious sources [ ]
Width of riparian vegetation }m) List & map dominant | Typical Width }me Depth (m} /Velocity (WsechTLrwac_t.ﬂ
m 3 mwide

on least buffered side: >/ __vegetationonback | ! dyec s fm | 3 -
Artificially Channelized - [Jno [ | ﬂ [.69 me]'? 'T T , 27 /s
covare aoma t &t 1 L
Artificially Impounded [] yes rocent sever Y " o sinucus —n P |v
: ¥

|
High Water Mark: ! + |- = [ /3 ‘ V[ 7 mdesp]
g {m ab<lwo prosent waualr Jovel) (!;roscntgﬁplh n rln) [ {m above bed} I * ) m daep

Canopy Cover% : Open :[:] Lightly Shaded {11-45%): I:] Moderately Shaded {46-80%): [Z] Heavily Shaded: E
SEDIMENT/SUBSTRATE

Sediment Odors: Normal:[ ] Sewage: [ ] Petroleum:[] Chemical:[j Anaerobic: [¥] Other:_]

Sediment Oils: Absent:[x]  Slight: [ | Moderate:| | Profuse: []
Sediment Deposition: Sludge: [ ] Sand smothering: 323, M99e1a1® gt smothering: é"ﬂ%";%‘i@e’ge Other:
Substrate Types % coverage i times sampled | method | Substrate Types |% coverage |# times sampled| method
Woody Debris(Snags) || 2 || | o | [[y#we7 |Band [ 1 [ % 1 [pranse
Leaf Packs or Mats [ £ & | |[DrPa z';j Mud/Muck/Silt [ | —
Aquatic Vegetation [ 1Tl ]loter 1 .
Rock or Shell Rubble Pl [ 1 [ [Other: ]
Undercut banks/Roots || 5 1 & | || &tPHET |Praw aerial view sketch of habitats found in 100 m section
WATER QUALITY| Depth (m): [Temp. (°C): | bH (8U): | D.O. (mon): gos"acf;nglmh""’_”‘) Secchi (m):
y (Ppt):
Top | 1l [ | |
Mid-depth 0.1 [ az=2 I 77 170 _ g0D | VoRr

Bottom I il ! il i I
System Type : Stream:X}{ = order  oth-Gthorder Y | ake:[ "] Wetland:[_ ] Estuary: [_] Other:[ ]

a3rd - 4th order  7th order or greater

13

Water Cdors (check box): Normal:|:| Sewage: D Petroleum:D Chemical: [:] O!her:EApz—gbBl
Water Surface Oils (check box): None: [x] Sheen:[ ] Globs: [_] slick:[_]
Clarity (check box): Clear:[X]  Slightly turbid: [ ] Turbid:[ ] Opague:[ |
Color {check box): Tannic:[ ]  Green (algae): [} Ciear: [E Other:[ |

. Weather Conditions/Notes: _ Abundance: Absent Rla:rle ConElnon Abu[rjflant
TReTL ChvY , spiayul BREEZE — ;‘*S;"p““"“ 2 B R .

VerY LITLE  Frow E3retinLy AT TF Aquatic Macrophytes §& [ 0 1
or gopch _ub 1o th pry . PER1BHY TON ron/sulfur Bacteria B[] ] 0

SARPLING TEAM: COM fLETE’J/\f Wl SIGNATURE: ] m DATE

Tehusn, ) ABueeird | b. 2wy 1 € yite Bt o L4}
GO0



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET (4-22-95)
SUBMITTING AGENCY CODE_________ STORET STATION NUMBER:  [DATE (MDAY: | RECEIVING BODY OF WATER:
SUBMITTING AGENCY NAME: L-4-9¢ THREE Thpd ORE T

REMARKS: COUNTY: LOQCATION: FIELD ID/MNAME:
LeoN HoPwint g FLFER Emeg
Habitat Parameter Optimal Suboptimal Marginal Poor

Substrate Types
& Availability

p N
<

Greater than 30%
snags, logs, tree rools,
aquatic vegetation,
leaf packs (partially
decayed), undercat
banks, rock, or other
stable habitat.

20 1918 17 16

16% to 30% snags, logs,
tree roots, aquatic
vegelation, leaf packs,
ete. Adequate habitat.
Some substrates may
be new fall (fresh
leaves or snags).

15 14 13 12 11

5% to 15% sunags, logs,
tree roots, aquatic
vegetation, leaf packs,
ete. Less than
desirable habitat,
frequently disturbed
or removed,

10 9 8 7 6

Less than 6% snags,
logs, tree roots,
aquatic vegetation,
leaf packs, ete. Lack
of habitat is ohvious,
substrates unstable
or smothered,

5 43 21

Max. observed at

Max. observed at

Water Velocit ? Max. observed at Max. observed at typical transect
y typlcal transcct: >0.25 typical transect: typlcal transcet: (y(’}pos nljsec, 0‘;_ Spate
m/sec. but < 1 m/sec 0.1 to 0.25 m/sec 0.05 to 0.1 m/sec ocourring: > 1 m/sec
20 1918 17 16 15 14 13 12 11 10 9 87 86 5 4 32 1
ee No artificial May have been Chaunelized, Artificially
Al"tlfl?lal . chann‘elization or channelized in the past | somewhat channelized, box-cut
Channelization | dredging. Stream (>20 yrs), but mostly recovered, but > banks, straight,

with normal, sinuous

recovered, fairly good

80% of area affected

instream habitat

pattern sinuous pattern highly altered
201918 17 16 15 14 13 12 11 109 8 7 6 4 3 2 1
. , Smothering of 50%- Smothering of
Habitat Less than 20% of 20%-50% of 80% of habitats with | >80% of habitats
. habitats affected by habitats affected by . ; .
Smotherlng sand or silt sand or silt sand or silt, pools with sand or silt, a
accumulation accumulation shallow, frequent severe problem,

/&

20 19318 17 14

15 14 13 12 11

sediment movement

1 9 B 7 A

pools absent
54 3 2 1

Bank Stability
2

H

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

20 1818 17 16

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

15 14 13 12 11

Moderately unstabie.
Moaderate areas of
erosion, high erosion
potential during floods.

10 9 8 7 6

Unstable. Many (60%-
B0%) raw, eroded
areas. Ohvious bank
sloughing.

5 4 3 21

Riparian Buffer
Zone Width

I
e

Width of native
vegetation (least
buffered side)
greater than 18 m

20 1918 17 16

Width of native
vegetation (least
buffered side) 12 m to
18 m

15 14 13 12 i1

Width of native
vepetation 6 to 12 m,
human activities still
close to system

10 .9 87 6

1.ess than 6 m of
native buffer zone
due to intensive
human activities

h 4 32 1

Riparian Zone
Vegetation
Quality

Over 80% of riparian
surfaces consist of native
plants, including trees,
understory shrubs, or
non-woody macrophytes.
Normal, expected plani
community for given

50% to 80% of riparian
zone is vegetated, and/or
one class of plants
normally expected for
the sunlight & habitat
conditions is not
represented. Some

256% to 50% of riparian
zone is vegetated,
and/or one or two
expected classes of
plants are not
represented. Patches
of bare soil or closely

Less than 25% of
streambank surfaces
are vegetated and/or
poor plant community
(e.g. grass monoculiure
or exotics) present.
Vegetation removed to

sunlight, & habitat disrupticn in cropped vegetation, stubble height of 2
conditions. community evident. disruption obvious. inches or less,
20 1918 17 16 15 14 13 12 11 10 9 87 8 5 4 3 2 1
[:I Add 5 points if cross-sectional arca of flow is estimated Comments

to be > one square meter during periods of normal flow.

130 | TOTAL SCORE
w_‘l'-t\flb v {aeebent o |pel5r~—

-




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FRESHWATER BENTHIC HABITAT ASSESSMENT FIELD DATA SHEET (4-22-96)

SUBMITTING AGENCY CODE:

STORET STATION NUMBER:

DATE (MDA}

RECEIVING BODY OF WATER:

SUBMITTING AGENCY NAME:______ ¢ ‘?(__ A? b *-REJ‘% Yi . b REE M.
REMARKS: COUNTY: LOGATION: FIELD ID/NAME:

LE B HAFKAW 5 Tesl 17
Habitat Parameter Optimal Suboptimal Marginal Poor

SUbStra.te T_'Y_pes aquatic vegetation, vegetation, leaf packs, |vegetation, leaf packs, | aquatic vegetation,
& Availability teaf packs (partially ete. Adequate habitat. |etc. Less than leaf packs, etc. Lack
decayed), undercut Some substrates may | desirable habitat, of habitat is obvious,
banks, rock, or other be new fall (fresh frequently disturbed | substrates unstable
stable habitat., leaves or snags). or removed. or smothered.
20 1918 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Greater than 30%
snags, logs, tree roots,

16% to 30% snags, logs,
tree roots, aquatic

5% to 15% snags, logs,
tree roots, aquatic

Less than 5% snags,
logs, tree roots,

Water Velocity

Max. observed at
typical transect: >0.25
m/sec. but < 1 m/sec

Max. observed at
typical transect:
0.1 to 0.25 m/sec

Max. obgerved at
typical transect:
0.05 to 0.1 mfsec

Max. observed at
typical transect
<0.05 m/sec, or spate
occurring; > 1 m/sec

20 1918 17 186 15 14 13 12 11 10 987 § 5 4 3 2 1
. No artificial May have been Channelized, Artificiall
Artificial channelization or channelized in the past | somewhat cha;;;énzgd, box-cut
Channelization | dredging. Stream (>20 yrs), but mostly recovered, but > banks, straight,
with normal, sinuous rgcovered, fairly good B0% of area affected instream habitat
pattern sinuous pattern highly altered
20 1918 17 16 15 1413 .12 11 10 9 8 7 6 5. 4 3 2 1
. Smothering of 50%- Smothering of
[3 5
Habitat Less than 20% of 20%-50% of 80% of habitats with >80% of habitats
- habitats affected by habitats affected by . ; !
Smothering sand or siit sand or silt sand or silt, poals with sand or silt, a
accumulation accumulation sha} low, frequent severe problem,
I sediment movement pools absent
20 1918 17 18 1514 13 12 11 10 9 8 7 B 4. 3.2.1
Stable. No evidence of | Mederately stable. Moderately unstable. | Unatable. Many (60%-
Bank Stabilit erosion or bank failure. Infrequent or small Mod_erate areas of 80%) raw, eroded
Y Little potential for areas of erosion, erosion, high erosion [ areas. Obvious bank

d

future problems.

20 1818 17 16

mostly healed over.

15 14 13 12 11%

potential during floods.
10 9 8 7 86

sloughing.
5 4 3 2 1

Riparian Buffer
Zone Width

1
-,

Width of native
vegetation (least
buffered side)
greater than 18 m

201918 17 16

Width of native
vegetation (least
buffered side) 12 m to
18 m

15 14 13 12 11

Width of native
vegetation 6 to 12 m,
human activities still
close to system

10 9 87 6

Less than 6 m of
native buffer zone
due to intensive
human activities

S 4 3 2 1

Riparian Zone
Vegetation
Quality

pe

Over 80% of riparian
surfaces consist of native
plants, including trees,
understory shrubs, or
non-woody macrophytes.
Normal, expected plant
community for given
sunlight & habitat
conditions.

20 1918 17 16

50% to 80% of riparian
zane is vegetated, and/or
one class of plants
normally expected for
the sunlight & habitat
conditions is not
represented. Some
disruption in
community evident.

15 14 13 12 11

25% to 50% of riparian
zone is vegetated,
and/or one or two
expected classes of
plants are not
represented. Patches
of bare soii or closely
cropped vegetation,
disruption obvious.

10 8§ 8 7 6

Less than 25% of
streambank surfaces
are vegetated and/or
poor plant community
(e.g. grass monoculture
or exotics) present.
Vegetation removed to
stubble height of 2
inches or less.

543 21

)IE

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

Comments TH§
BEEN TuRngp

EFFLVE T H{D

GFF Ccawlinily LHw

/72 | TOTAL SCORE Fesed & LpeelivV
ANALYSIS DATE: ANALYST: SIGNATUHE)M
6-4-56 Y dacigen f_»)fwi‘fﬁ"
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FWE Biowogy Section — Acute Bioassay
;réé,ﬂﬂl (s Foway ProrT” Sample Collection

Test Beglinning

Test Ending

Sample Source:
County:

contact { Distrlet:
NPDES Permit#: 1,00

Bench Sheet

: Date 4"’5"{’—6 Time “30
: Date f£-5-9L Time_ /5&¢2

: Date__&~7-% Time_ [S3¢

Organism Batch#: _n ¢ Diluent Batch #: 22>
Organlsm Age:

£ Y fntrtadd o

a : . i Y TV - -
LIMS S m%}\ gg“;{oi/gﬂﬂgmuus Job #: %m:l{;/; nfé 66 Test Organism - (oo u Joce dunbl
Test Type:itScreening| Definitive Callbrations: pH  Temperature °C D.0. mg.  Conductivitypmhos/om
@Eﬁ'ﬁﬁg Renewal | Flow-thtough meter # 7853 90H018262 90H018262 GB005743
Test Number:_Lof_l/ onr 20@7.0 24/ @ d%? g2 @A52°c 1086 @ {054
Remarks: —(ZQ@—ZQ M@—Lﬁ—va' 5 @25 ¢C
24t Jo@7.0 A @228 8! @ASsTec jozn @ (054
90 @0 /028 @ 1035 @ 25,0C
asnr We7o A4S @l ) @252°C josg @ 4054
90 @90 1032 @ /025 @249 C
UNCORRECTED
Number Live pH Temperature {*C) D.G. {mg/L) é%
Cono. | Chamber#| Ohr | 24h |48h § Ohr |24h |48h | 0 br | 24h [46nv¥onr j24h [46h |Ohe |24h |48h
(on Il A A 1S 1S5 5 |83 g1 WY 24921 7.9 .0 |200 220
(o) 8 g 1515 |s g5 24 EA 230
Gabo) ¢ C | 515 |5 8.3 243 8 250
(ortanl D D N 33 4,5 91 23S
wo'e Al A S 1§ e |06 8.5 233 243 |79 27 1920 Frer
% gl g IS | S |s .S 2y 20 g5
0% C C 5 N 3.5 M b 24 735
whol p |5 -5 15 g-S 847 28 /030
I/ H Y¥ hody
Temlgey aJure s
wert VNI e BN Kocle
>Times|
ME Yk
Measured/Loaded by: bm b M~ " e | A mATHMF me | MF mEUMF AR
Recorded by: eI im et W mEIIN Mme IV mEeLIN N
Investigators' Signaturqs Salt Water Water Quality Parameters
MM (%“M Well Water | 20% Min Water ] Sample | Method | Measured by
Field Total Residual C12 (mg/L - T —
;/ﬂqi %%w Lab Total Residual C12 {mg/L): _ == L3 |£00% |DR-100| MFE
Ty ' Alkalinity (mg/L as CaCOg) ; ™ 75— 7160  |Hach TN
Hardness (mg/L as CaCOy) . ™ 9 5 4o H’Hd} IV )
Total ammonia (mg/. as N) . 26.017 | 20017 [20.017 |Orkin | JNV
Ammonia Ammonia - mmonia Control Sample

AL Mﬂ%;

form updated 5/05/95

Metler #38136 Meter Slope:

tevigwar

572, ani. <0.017 Salinity:

t 1
P Saiinty: O PP




FDEP Biology Section — Acute Bioassay Bench Sheet
Sample Source: __JL@&‘?NS forsen y/m"}— Samplé Collection: Date_ {~3~7 4 “Time_ 1130

Test Beginning: Date_ 6-—3—74 Time j¢oo

County
' Test Ending: Date g5 -5-2¢ Time s €00
Contact / Distriet:
Organism Batch#: __ 4/  piluens Bateh #: b
NPDES Permit#: FL0O Organism Age: M

I . O - —_ - - . / -

LIMS Sample #: _JU 3{(&]1‘»‘}!‘{.1.56.1@#. - JUN-0G-6 b Test Organism: C;;Z%M/A /@?@4
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Test Number: 22 of L ohr @70 AUl @ g4 B2 @AS52c 6@ (08
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2atr 20 @70 239 @239 8l @@57c 1p02.%@ t05 Y
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Gt A1 763 [ 51 S 15 (83 |83 B |4t |293R0208 173 78 |30 | 290 [ass
Grtao! 61 795 | S 1 STS163 Tas [ | NS (24,2094 A 75 [ 54125 (150 250aso
Cortel Cf AL | S | S 15 |53 [4,5 |84 NT 27,1 aua] 78 15,6749 250 50| aso
Contrel DY 30915 | S |5 J63 |45 [84NS [27.20043748 3.0]79 f250 2601250
oo B1 b IS T o [ |95 R.IIETIB) (27 3]ayslgd 1 &, 7.7 [940 1400 (960
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% cl 242 s 1S Ts 7§ f. 18V J23.0 |zv. 3243|801 |8 (29 Mo | 540 |965
0% D1 2} S 18 |5 ¥ [ 503 V|B0 272 qv350 [ 8/ 17.9 449 0| 770

Measurediloaded by: | mF [m I @ TME T JIF ImE | ME [ gf |PF {MF. | I TmE | AF ME
Recorded by: T A I TN T MM ETIN T aRET W R ime TN T A

Investigators' Signatures Salt Water Water Quality Parameters

Morakodd FondeTh Well Sample | Method | Measured by
%ﬁjb I Field Total Residual CI2 (mgrL) — [ —

o) AL, Lab Total Residual CI2 (mg/L); 4,03 £0,6% | DRjoo | ME

' i Alkalinity (mg/L as CaCOg) ;. Ft5 —_ 60 Kach | TN
Hardness {mg/L as CacOg) . J A5 —— oo H&C"l IV
Total ammonia {mg/ as N) - £ 0017/ — 20,017 | VMO T JN

e Ammonia  Ammonia Ammonia Control Sample
t L) t
PP Salinity: PP

soviewer /m,m updaled 505795 Meter #98136 Meter Slope: -57.2 Blank: M Salinity: _0,__
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Benthic macroinvertebrate taxa list for the Arvah B. Hopkins Generating
Station, collected via Hester-Dendy artificial substrates on 4 June 1996. The
test site was located 100 meters downstream from the discharge, and the
reference site was located in Three Pole Creek. Densities, in number/m?,
represent the mean of four replicates.

Reference Site Test Site
Coleoptera
Dineutus sp. 10 -
Dubiraphia sp.
Stenelmis sp.
Diptera
Ablabesmyia mallochi
Ablabesmyia rhamphe grp.
Atrichopogon sp.
Chironomidae
Chironomus sp.
Conchapelopia sp.
Cryptochironomus sp.
Dicrotendipes sp.
Dicrotendipes modestus
Dicrotendipes simpsoni
Hemerodromia sp
Orthocladiinae
Paramerina sp.
Parametriocnemus sp.
Paratanytarsus sp.
Paratanytarsus sp. A Epler
Paratendipes sp.
Paratendipes albimanus
Polypedilum sp.
Polypedilum fallax
Polypedilum illinoense grp.
Polypedilum scalaenum
Rheotanytarsus sp. .
Rheotanytarsus distinctissimus grp.
Rheotanytarsus exiguus grp.
Stempellinella sp.
Tanytarsus sp.
Tanytarsus sp. A Epler
Tanytarsus sp. C Epler
Tanytarsus sp. G Epler
Tanytarsus sp. L Epler
Tanytarsus sp. O Epler
Tanytarsus sp. T Epler
Zavreliella sp.
Ephemeroptera
Caenis sp.
Ephemeroptera
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Leptophlebia intermedia
Gastropoda
Ancylidae
Micromenetus sp.
Isopoda

Isopoda

Odonata
Enallagma signatum
Trichoptera
Cheumatopsyche sp.
Hydropsyche sp.
Hydropsychidae

Lype diversa
Trichoptera
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Benthic macroinvertebrate taxa list for Arvah B. Hopkins Generating
Station, collected via 20 discrete dipnet sweeps on 4 June 1996. The test site
was located 100 meters downstream from the discharge, and the reference
gite was located in Three Pole Creek.

Reference Site Test Site
Acarina
Neumania sp. 1 -
Coleoptera
Ancyronyx variegatus 2
Dubiraphia sp. 10
Elmidae -
Macronychus glabratus 1
Neoporus sp. -
Decapoda
Procambarus sp. -
Diptera
Ablabesmyia mallochi
Chironomidae
Chironomus sp.
Clinotanypus sp.
Conchapelopia sp.
Cryptochironomus sp.
Dicrotendipes modestus
Dicrotendipes simpsoni
Hemerodromia sp.
Labrundinia pilosella
Nanocladius sp.
Orthocladiinae
Paracladopelma sp.
Parametriocnemus sp.
Paratanytarsus sp.
Paratanytarsus sp. A Epler
Paratendipes albimanus
Phaenopsectra punctipes grp.
Polypedilum aviceps
Polypedilum fallax
Polypedilum halterale grp.
Polypedilum illinoense grp.
Polypedilum scalaenum grp.
Procladius sp.
Rheotanytarsus distinctissimus grp.
Rheotanytarsus exiguus
Stempellinella sp.
Tanytarsus sp.
Tanytarsus sp. G Epler
Tanytarsus sp. L Epler
Tanytarsus sp. V Epler
Xestochironomus sp.

==

[

| MOy = = 0o | IHi(DL\DU'IEE}—'-JI | R Qi | T B Qo
5 = &
=t i g W2 o T I == S I B S - B O B B



Ephemeroptera
Caenis sp.
Gastropoda
Ancylidae
Hebetancylus excentricus
Micromenetus sp.
Physella sp.
Odonata

Odonata
Oligochaeta

Dero trifida

Haber speciosus
Limnodrilus hoffmeistert
Pelecypoda
Pisidiidae
Trichoptera
Cheumatopsyche sp.
Lype diversa
Nectopsyche sp.
Neotrichia sp.
Triaenodes sp.
Trichoptera
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Phytoplankton taxa list and densities (#ml) for the Arvah B. Hopkins
Generating Station, collected via subsurface grab on 4 June 1996. The test
site was located 100 meters downstream from the discharge, and the
reference site was located in Three Pole Creek.

Reference Site Test Site

Bacillariophyceae

Achnanthes sp. 21 32
Amphora sp. - 8
Navicula sp. - 8
Nitzschia sp. - 79
Pennales - 71
Pinnularia sp. 11 -
Chlorophyceae

Chlamydomonas sp. 11 -
Chlorophyta 42 16
Scenedesmus sp. - 8
Cyanophyceae

Anabaena sp. 11 -
Oscillatoria sp. 11 ~
Phormidium sp. - 8
Raphidiopsis sp. 11 -
Euglenophyceae

Trachelomonas sp. - 8



: 411 Out ThlS Sééiién For All Surface Water Discharger Inspectmns {CEI CSI CB\, ._ﬁl XS &_ Rl Optmnal} .. \'
Tra:r:sa;t;oh.n"Code” ) NPDES N.U'N;IBEH o . YFUMOIDA * Insp Type I» ];spector FacType
1M 2lﬂ 3|f L |o |0 a |{|5~—/ |g|11 12|6f é|0|6 0|5-l 17 18LX_I 19'5_l 20|L|
' Remarks

L e e e e e e L

cwn S R T T S S R T SO D LTSRS TP
H B R oa o s R N oL O B e A e o L ea»...c\ SO F R e aaon .l e

Transaction Code NPDES NUMBER Y RMOIDA Insp Type Inspector  Fac Type

T ] oleb Lol Lalslsti el 129|é|o i B T

Remarks

L L |




