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Florida Department of Environmental Protection
Fifth Year Inspection Summary

Discharger: Spencer Wastewater Treatment Plant
County: Clay

NPDES Number: FLO173371

Permit Expiration: 10/16/02

Toxics Sampling Inspection (XSI)

Date Sampled: 11 February 2002

Results: Copper, iron, and zinc were found in the effluent at levels that complied with
Class Ill Water Quality Criteria. Atrazine (0.45 pg/L) was detected at a low level in the effluent.
Fonofos (0.28 ug/L) was also detected, but at a level below the minimum quantitation limit.

Compliance Biomonitoring Inspection (CBI)
Date Sampled: 11 February 2002

Results: The effluent sample was not toxic to the fish, Cyprinella leedsi, or to the water
flea, Ceriodaphnia dubia, during the 48-hour acute screening bioassay.

Water Quality Inspection (WQI)
Date Sampled: 11 February 2002

Results:  Fecal and total coliforms were detected in the effluent and the receiving water at levels
that complied with Class Il Water Quality Criteria and the facility’s permit limits. Effluent
concentrations of ortho-phosphate (0.081 mg/L), total phosphorus (0.19 mg/L), ammonia (0.81
mg/L), nitrate-nitrite (1.7 ma/L), and TKN (1.5 mg/L) contributed to nutrient enrichment at the Test
Site compared to the Control Site. The Algal Growth Potential (AGP) for the water sample collected
at the Control Site (5.1 mg dry wi/L) was slightly above the “problem threshold” of 5.0 mg dry wt/L,
while the AGP values for the wastewater collected before the treatment wetlands (121.0 mg dry wt/L)
and the water collected at the Test Site (23.7 mg dry wt/L) were much higher. The higher Test Site
AGP value, as compared to the Control Site, is related to the nutrient input from the discharge.




Impact Bioassessment Inspection (IBI)

Date Sampled: 11 February 2002

Results: Periphyton community data were ambiguous, and a clear interpretation could not be
made for this study. The macroinvertebrate results indicated nutrient enrichment. The Control Site
SCl score of 31 was in the “excellent” category and the Test Site SCI score of 23 was in the "good”
category. The Hester-Dendy and dipnet samples both indicated a significant shift towards a
degraded macroinvertebrate community. In both types of macroinvertebrate data, the Test Site
showed degradation in four measures (1) fewer EPT taxa, (2) lower percent suspension feeders and
filterers, (3) higher percent contribution of the dominant taxon, and (4) higher percent Diptera.

Biological assessments are prepared by FOEP staff to provide information for review of MPDES permit renawal applications.
Blological assessments, in conjunction with other information conceming the subject facility and its recelving-water body, are used to
determine appropriate permit conditions,
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Introduction

The Spencer Wastewater Treatment
Plant (WWTP) is located in Clay Coun-
ty, Florida (Appendix 1). The facility
consists of one surge tank, an anoxic
tank, an aeration tank with recycle to the
anoxic tank, one secondary clarifier, a
chlorine contact chamber, and one aero-
bic digestor (see Facility Summary in
Appendix 2). The effluent is discharged
into two one-half acre constructed wet-
land cells which lead to Spencer Wet-
land and eventually Little Black Creek.
Although the constructed wetland cells
are part of the discharge treatment, it
currently is not possible to collect water
samples from a single discharge point out
of these cells, Therefore effluent sam-
ples are collected from a point before the
wetland cells and after all other treat-
ment. The facility is presently under re-
construction to allow for effluent sam-
ples to be collected after treatment from
a series of wetland cells. The design flow
of the wastewater system is 0.250 mil-
lion gallons per day (MGD) (Appendix
2). According to DMR data, the actual
flow during this survey was 0.114 MGD.

State permit limits for the Spencer
WWTP and Class I11 Water Quality Cri-
teria are listed in Table 1. According o
the facility’s monthly operating reports,
the plant exceeded the total nitrogen
monthly average during November 2000,
and silver, iron, and lead values were
elevated during July 2001 {Appendix 2).

Methods

The purpose of this investigation was to
determine the discharger's effects on the
biota of the receiving waters. Chemical
and biological comparisons were made
between a control site (located in the
North Prong of Double Branch Creek
above Turtle Dove Road) and a test site
(located approximately 15 meters down-
stream of the discharge). Spencer Wet-

land, a natural wetland system, encom-
passes the downstream test site. Sam-
ples were collected from a defined flow
channel within the wetland, which con-
nects to the South Prong of Double
Branch Creek. The control site is influ-
enced by runoff from a golf course and a
growing residential area. Detailed meth-
ods are given in Appendix 3,

All field and laboratory biological meth-
ods followed Biology Section Standard
Operating Procedures (SOFs, see hitp:)/
www. floridadep . org/labs/ga/
2002s0ps him_ for details) and met DEP
quality assurance/quality control stan-

dards (see hiip://www.floridadep.org/
labs/qa/index.htm).

The following personnel were involved
in this investigation: Pat O"Connor and
Tom Kallemeyn (DEF Northeast Dis-
trict), and DEP Central Laboratory in
Tallahassee. The report was reviewed
by District representatives and the Point
Source Studies Review Committee
(Wayne Magley, Chuck Ziegmont and
Michael Tanski).

Results and Discussion

* Chemical results are reported in Ta-
ble 1 (specific analytes) and Appen-
dix 4 (entire analyte list). Effluent
metals complied with Class 111 Water
Quality Criteria (FAC 62-302) and fa-
cility permit limits, Atrazine and
fonofos were detected in the effluent
at low levels,

* Habitat assessment scores were 103
at the Control Site and 119 at the Test
Site. The Control Site scored lower
in the secondary habitat components:
artificial channelization, bank stabil-
ity, riparian buffer zone width and
quality {Table 1, Appendix 8).

* Dissolved oxygen (DO as mg/L), pH
(Standard Units), and conductivity
{(wmhos) at the Test and Control Sites

-

complied with Class III Water Qual-
ity Criteria (Table 1, 62-302.530
F.A.C.) and were within normal rang-
es.

The effluent sample was not toxic to
the fish, Cyprinella leedsi, or to the
water flea, Ceriodaphnia dubia, dur-
ing 48-hour acute screening bioassays
(Table 1, Appendix 7).

Fecal and total coliforms were detect-
ed in the effluent and receiving wa-
ters at levels that complied with Class
III Water Quality Criteria and facili-
ty permit limits (Table 1, Appendix
7).

The effluent total nitrogen concentra-
tion (3.2 mg/L) complied with the
permit limit (Table 1). Effluent total
phosphorus (0.19 mg/L), ortho-phos-
phate (0,081 mg/L), nitrate+nitrite
(1.7 mg/L) and ammonia concentra-
tions {0.81 mg/L, Table 1) coniribut-
ed to elevated nuirient concentrations
at the Test Site. Nutrient levels at the
Test Site were elevated by a factor of
1.5-5 compared to Control Site lev-
els (see also Appendix 6).

Algal growth potential (AGP) is a
measure of nutrients available for al-
gal growth (Miller er al. 1978). Ra-
schke and Shuliz (1987) found that
AGP above 5.0 mg dry weight/L rep-
resent a “problem” threshold for fresh
receiving waters, implying nutrient
enrichment. The AGP value at the
upstream Control Site was 5.1 mg dry
weight'L (Table 2). The AGP values
of the downstream Test Site (23.7 mg
dry weight/L} and the effluent prior
to treatment by the wetland cells
(121.0 mg dry weight/L) were more
than 4 and 24 times above this thresh-
old, respectively. This indicates the
potential for nutrient enrichment re-
lated to the Spencer discharge in this
portion of Double Branch Creek.
There was no evidence of growth in-
hibition in the AGP data {Table 2).
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Table 1. Effluent limits, Class Ill Critaria and chemical, microbiological and toxicological data.
Effluent

Class il Effluent

Sp:nnar WWTP Criteria Limit Sam Control SHa' Test Site
Organic Consfifuents (ug]
Afrazine : - 0.45 : -
|Fonofos - - 0.28 | - -
[Metals (ug/L, Class Ill Criteria are less than or equal to the value given)
Aluminum 1500 - 75 U
Arsenic 50 - iu
Cadmium 119 b - 0025 U
Caleium (ma/L) - - 244 A - -
Chromium 218 b - 2 U - -
Copper 125 b - 094 | - -
Iron 1000 - 250 A
Lead 345 b - g3u
I@neslum (mgiL) - - 1.1 A
Nickel 166 b - 2U -
Salenium 5.0 - 05 U
Silver 0.07 002 U
fing 112 b 492 A
Iﬁmmmi
Ortho-phosphate - - 0.081 0.016 0.063
| Total Phosphorus - < 10.0 0.19 A 0.035 | 0.086
Ammonia - - 0.81 0.023 J | 0.053 JA
Un-ionized Ammonia _ =002g < Q.02 <0.02 =0.02 <0.02
Mitrate+Mitrile - - 1.7 0.072 0.35
Total Kjeldahl Nitrogen - - 1.5 A 0.47 (.68

Organic N : 5 0.69 0.45 0.63

=6.0 3.2 0.54 1.03
mical Parameters

Hahitat Assessment - - - 103 118
| Dissolved Oxygen {mail} 50s . B.7 8.4 5.6
fpH (SU} 6.085s | =860 6.7 6.8 6.8
Conductivity (mmhos/cm) 12755 - 598 108 440
Temperature ("C) - - 216 16.2 15.8
Total Suspended Solids (mg/L) - =60.0s 2 pi 1
CBOD, 5 day (mall) - =200s 2 K 2K 2K
Total Residual Chiorine (mg/L} <0.01 - - -

Bioassay - Fish - - 0% -

Microbiol Number of counts/100mi) -
Fecal Coliforms 8005 800 4 K 72 B a2
[Total Coliforms 2400 5 - 10 B 633 B 430

a - Annual average

b - Value is calculated based on hardness

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

B - Results based on colony counts outside the acceptable range

[ - Valua reported is < the minimum quantitation limit, and = the minimum detection limit
J - Estimated value

K - Actual value is known to be less than value given

& - Sample held beyond normal holding time

Ul - Material analyzed for but not detected; value reported is the minimum detection fimit
5 - Single sample



February 2003

There were differences between the
Testand Control Site’s algal commu-
nity composition. Periphyton chlo-
rophyll @ concentration and algal den-
sity were lower at the Test Site, while
the percent blue-green and green al-
gae were higher. The lower chloro-
phyll 2 value is likely due to the dif-
ference in canopy cover at the test
site. The control site was lightly shad-
ed (11-45%), while the test site was
moderately shaded (46-80%) (Phys/
chem. form in Appendix 8). Given
the elevated AGP value at the Test
Site, we believe the periphyton chlo-
rophyll @ data to be suspect. The shift
in algal community structure may be
related to nutrient enrichment from
Spencer WWTP discharge, but no
conclusion can be made from this
data {Table 3, Appendix 9).

Quantitative measures of benthic
macroinvertebrate assemblages from
Hester-Dendy samplers showed evi-
dence of impairment at the Test Site
compared to the Control Site. Al-
though Shannon-Weaver diversity
was higher at the Test Site, there was
only one EPT taxon at the Test Site
while there were 5 EPT taxa at the
Control Site. Other differences be-
tween the Control and Test Sites
were: Florida Index points dropped
from 22 to 11, percent Diptera raised
from 54.2 to 83.8, and percent sus-
pension feeders/filterers lowered
from 34.2 to 11.0 (Table 4, Appen-
dix 10). There was also a significant
drop in the percent abundance of pol-
lution-sensitive Ephemeropterans
and Trichopterans (21.5% to 0.3%
and 17.3% to 0% at the Conitrol Site
and Test Site, respectively, tests of
significance explained in Appendix
3). These changes indicate a signifi-
cant shift in community structure
(Figure 1} and may be related to nu-
tricnt loading from the effluent,

Qualitative measures of benthic mac-
roinvertebrate assemblages from dip-

Spencer Wastewater Treatment Plant

Table 2. Measured and predicted algal growth potential (AGP)

. AGP Predicted AGP
Location |\ easured) | (TsiN)£20% | ratio
Cantrol 5.1 36 + 07 28
h&t 237 153 + 31 6.4
[Effluent 121.0 954 + 129 | 310
Table 3. Periphyton composition at control and test sites.
Spencer WWTP Control Site Test Site
[Number of Taxa 20 38
Shannon-Weaver Diversity 1.31 246
Chiorophyll a {mg/m’) 8.7 44 A
[Phaeophytin (ma/m?) 0 032 A
Algal Density (numbericm?’) 118,313 38,139
MNumber of Algal Units |dentified 534 584
Percentage Composition:
Blue-grean algae 2.8 84
Green algas 1.3 4.1
Diatoms 959 85.6
Other 0.0 0.86
A - Value reported is the mean of two or more determinations
Table 4. Macroinvertebrate Hester-Dendy Samples
Spencer WWTP Control Site| Test Site
Summary Statistics
Shanngon-Weaver Diversity 3.35 3.80
Number of Taxa 26 30
Flarida Index 22 11
Number of EPT Taxa 5 1
Total Mumber of Individuals 410 40
|Community Composition: Percent of total
Diptera 54.2 83.8
Ephemeroplera 21.5 0.3
Gastropoda 34 5.0
Oligochaeta 02 8.5
Plecoptera 0.0 0.0
Trichoptera 7.3 0.0
Other 34 24
|Functional Feeding Groups: Percent of total
Burrowing Deposit Feeders 02 1.7
Predators 8.6 15.8
Surface Deposit Feeders 274 535
Suspension Feeders and Fillerers 342 11.0
Scrapers 14.2 6.2
Shredders 12.1 4.8
Unknown 34 0.9
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net samples are summarized in Tables
5 and 6, Figure 2 and in Appendix 11.
The Control Site SCI score of 31
placed it in the “excellent” category,
and the Test Site SCI score of 23 placed
it in the “good” category. The mea-
sures influencing the change in SCI
scores between the Control and Test
Sites are: number of EPT taxa, percent
Diptera, and percent suspension feed-
ers and filterers. Other differences
between the Conirol and Test Sites
were: the number of pollution-sensi-
tive EPT taxa lowered from 4 to 1, per-
cent Diptera raised from 52.5 to 77.5,
and the percent suspension feeders/fil-
terers lowered from 40.2 to 11.3. The
shifts in the percentages of Diptera,
Ephemerop-tera, and suspension feed-
ers and filterers demonstrate a signifi-
cant change at the Test Site compared
to the Control Site (Figure 2, tests of
significance explained in Appendix 3),

Summary

Because effluent samples were col-
lected prior to the treatment of the con-
structed wetland cells, the true effect of
the wetland treatment cannot be deter-
mined by this study. Effluent data do in-
dicate some treatment is occurring how-
ever, the effluent does not appear to have
sufficient residence time in the two wet-
land cells, because nutrient levels and
AGP values were higher at the Test Site
than at the Control Site. Therefore the need
for additional wetland cells is supported.
Both types of macroinvertebrate samples
indicated a shift to a degraded communi-
ty. The differences may have been more
striking if the upstream Control Site was
not already affected by anthropogenic in-
puts. While these results suggest the treat-
ment process needs improvement, the ef-
fluent did not exceed Class IIT Water Qual-
ity Criteria or facility permit limits at the
point of collection for this study. The cur-
rent constructed wetlands are having some

Table 5. Macroinvertebrate Dipnet Samples

Spencer WWTP Control Site| Test Site
Stream Condition Index (value) K] 23
Siream Condition Index (word) Excellent Good
Stream Condition Index Metrics
Florida Index ] 13
Number of EPT Taxa 4 1
Number of Taxa 22 20
Mumber of Chironomid Taxa 7 12
Percent Dominant Taxon 254 35.3
Percant Dipterans 525 77.5
Percent Suspension Feeders and Fillerers 40.2 11.3
Total Number of Individuals 122 102
Community Composition: Percent of total
Coletoplera 28.7 10.8
Diptera 525 7.5
Ephemeroptera 5.7 0.0
Qligochaeta 2.5 5.9
Plecoptera 0.0 0.0
Trichoptera 4.9 2.0
Other 57 3.9
Functional Feeding Groups: Percent of total
Burrowing Deposit Feeders 2.5 59
Predators 6.6 7.8
Surface Deposit Feeders 23.0 25.5
Suspension Feeders and Filterers 40.2 11.3
Scrapers 18.0 6.4
Shredders 3.7 68
Unknown 5.7 35.3

treatment effect, but nutrient levels at
the Test Site are still 1.5-3.0 times high-
er compared to the Control Site. The
elevated AGP value in the receiving
water (more than four times the prob-
lem threshold) raises concern for long
term impacts related to nutrient load-
ing.
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Table 6. Stream Condition Index Metrics: Northeast, Winter index

= 8
Melric: Value 5 3 1 Score
Total Mumber of Taxa 22 =18 17-9 <9 5
Number of EPT Taxa 4 - =3 <3 3
Number of Chironomid Taxa T >4 3-2 <2 5
Percent Contribution of Dominant Taxon 254 < 37 38-89 >69 5
Percent Diptera 52.5 - < 67 >B7 3
Florida Index 8 =6 5-3 <3 5
Percent Suspension Feeders and Filterers 40.2 =25 25-13 <13 5
Total Score 31
Excellent 26-31
Interpretation of Scores Good 20-25
Poor 14-19
Very Poor 7-13
[Spencer WWTP - Test Site
Metric: Value 3 1 Score
Total Number of Taxa 20 =18 17-8 =g 5
Number of EPT Taxa 1 - =3 =3 1
Number of Chironomid Taxa 12 =4 3-2 <2 5
Percent Contribution of Dominant Taxon 353 < 37 38-69 >69 5
Percent Diptera 77.5 - =67 =67 1
Florida Index 13 =6 5-3 <3 5
Percent Suspension Feeders and Filterers 11.3 >25 25-13 <13 1
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Interpretation of Scores Good 20-25
Poor 14-19
Very Poor 7-13
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Appendix 2
Facility Summary

State of Florida
Department of Environmental Protection

Location:;

 Fecility Name: Spencer WWTF__
| Leeation: (Sco Atiched Mip)
Federal Permis No.; FLO173371

| Espiration Date: 10:16/02

Sitste Explration Dafe; KA

Bclan Kelesy Daie: 011402 |
Distriet: Nonbeast |

# Facility Type: Domestio

L poe Reblo Spie,

Function of ; Domestic
Descriptien of treatment proven: The wastowster treanment facility consiss of one surge mnk, an anaxic
fank, un scration ok with recyele 1 the anoxic tank, one secondary clarifier, o chlorine confuct chambar,

-1

Receiving Waters! inlo 'wo 4 scre constructed
wetlind collfEFF-1) which lead o Litde Black

Claswilication: Class [1] - Fresh,

Deddgn Flow: 0.250 MGD

Mean Flow: 0.085 MGD

Flow durlng survey:

(00008401
Dischargeis:  Continwous [ilermiftenl  Scasonal Rainfull Dependent Oither

| Facility Mixing Zone Detaili: N/A
| List efffaent lmits: i
Farametar Limit Describe special permit conditions and permit
madifications;
Ints Congtruciod
Eetlands (EFF-1)
Flerw (MG Annual Average
0250
Total Suspended Annia] Avenge Sumple Every Two Weeks
Solids (mg1) 00 o
Moathly Average
0.0
Weckly Average
450
Simgle Maxinum
60.0
CRODS Annusl Avernge Bumple Every Two Weeks
(mg'ly 10.0
Maonthly Average
25.0
Weekly Average
150
Single Maximum
0.0
el bunrﬁnm Sampled § Days'Week




Conductivity
(umhos/em)

Color (culor unif)
CBOD (mg/L)

Total Suspended
Solids (mg/L)

Fecal Coliform
Bactorls (#/100mil)

Kitrogen, Todal as N
(mg/L as N)

Phephoroas, total as
F (mg/L as P)

Anmial Avernge
50
Monthly Average
624
Weekly Average
T3

Maximm
10.0

Annual Averape
50
Monihly Average
625
Weskly Average
5
100

Repart Oaly

Amnunl Averuge
30

Monthly Average
3175
Weskly Average
4.5

Maxiimum
6.0

Ammal Average
50

Monthly Average
625

Weekly Average
1.5

10.0




Daily Maxinmm
BS

Feeal Coliform Anmnal Average
(W 100mL) 200
Mo, Goe. Mean
200 Sampled Bvery Two Weeks
Mlanimum
300
TR for disinfection) Duily Minimum Sampled 5 Days/'Week
(mg/L} 05
Nitrogen, total s K Annua] Avenge Sampled Every Two Weekn
(mgiT 43
Momhly Average
58
Weekly Average
6.E
Maximum
90
Phosphorus, Tol sy Anmnal Aversgs Sampled Bvery Two Weeks
Pimg) io
Monthly Average
615
Weekly Averape
7.5
Single Maxirmum
0.0
Outlall DO
Erom constructed
wetland(WTM-1}
Temperatare Report only
(Centigrade)
{mg/L) :
Todtal Residual Muxirren
Chllorine (mg/L) ool
pH _Reporl

11




Orthio- Phosphoras as
P (mg/L an F)
Nitrogen , Total
Kjeldahl as N
{mg/L a3 i)

Ammaonis, Total as M
(mg'L us N}

NO2+Mad, Total as N
(mg/L s N)

Asnonie, Unienized
N (mg az N)

Sullate
{mgL as 5)

Chiorophytl A
(ug'L)

Staga

Total Nirogen, as N
{mg'L us N)

Phosphorous, Total as
P {mgL us P)

Report Ouly

Repaort Only

Report Oaky

Report Onily

Monthly Average
B5%

Repart Culy

Repart Only

Repon Cnly

Repaat Oaly

Moniored Continsously an d used to determine
Mow as the poing of dischargs

Samplod Amaally

Sampled Annually for: g, Pb, Cd, Co, Zn, Fe, Ni,
Ag

12




of From ied wetlend Linle Black Creek.
List permit vielations (DMR data) snd plant upsets that oocurred &t the plant within the past year:
In November 2000, the total Nitrogen mouthly average was in cxceedsnge, The permit ullows for 6 mg/L.
':‘:;u‘ﬂrbdunﬂljlwmmu‘ﬂ. ln.l‘ﬂ;rmi leveln of irou, silver and load wers found 1o be

Devcribe previous impact bivussessments, WQUEL's, und previess or currest enforeement actions:
Thhl‘h'ibﬂuu conmpleted oo Aogust 13, 1999, mmmmmm
himits from i 2 based on the sssimilative

ummmmumdn;hhmlmﬂqwmmmwhh

Additlonal Informations N/A
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Appendix 3

Methods

The purpose of this investigation was to determine the discharger's effects on the biota of the receiving
waters. Chemical and biological comparisons were made between an upstream control site (located in the
Morth Prong of Double Branch Creek approximately above Turtle Dove Road) and a downstream test site
(located in the South Prong of Double Branch Creek approximately 15 meters downstream of the discharge). A
habitat assessment was performed in situ to compare biological conditions at the upstream and downstream
sites. The resulting scores ware based upon the examinations of the physical structure and extent of
disturbance at the study sites and aid in the interpretation of biological community data. Supplemental physical
and chemical data were collected on the effluent and at both study sites. Data for this report were collected on
February 11, 2002.

The effluent was analyzed for nutrients, metals, organic constituents (base, neutral and acid extractables)
and pesticides. The results from these analyses were compared with Water Quality Limits (FAC 62-302) and
facility permit limits (Table 1, Appendix 2). A list of the analytes tested for, the minimum detection limit and the
practical quantitation limit are given in Appendix 3. Methods used for all chemical analyses are on file at the
FDEP Central Chemistry Laboratory in Tallahassee and may be viewed on the web at
http./fwww.floridadep.org/labs/sop/index.htm.

Acute screening toxicity bioassays were performed on the effluent sample using the water flea,
Ceriodaphnia dubia, and the fish, Cyprinella leedsi (Weber 1993). The effluent and water from control and test
sites were analyzed for the presence and concentration of total and fecal coliform bacteria (APHA 1992,
methods 9222 B, 9222 D).

An effluent sample and water samples from the control and test sites were autoclaved, filtered (0.45 um),
inoculated with the unicellular green alga, Rhapidocelis subcapitata (formerly Selenastrum capricornuturn), and
incubated for 14 days (Miller et al. 1978). The algal growth potential (AGP) value is the peak growth of the alga
within that 14-day period, recorded as mg dry weight/L (Miller et al. 1978). To measure possible inhibition of
algal growth based on possible toxicants in effluent or site water, AGP results were compared to expected
levels of dry weight production based on the nutrient content of the water (Miller et al. 1978, Appendix 5).

Periphyton were sampled at both control and test sites by incubating glass microscope slides in a standard
periphytometer for 28 days (APHA 1992, Method 1033). Periphyton were subsampled and identified to the
lowest practicable level, usually species. Periphyton assemblages were examined for (1) cell density, (2)
community compaosition, (3) taxa richness, and (4) Shannen-Weaver Diversity Index. To estimate periphyton
biomass, chlorophyll a concentration was measured on a subsample of the slides (APHA 1992, Method
10200H).

Benthic macroinvertebrates were collected from multiple substrates (e.g. snags, leaf packs, vegetation)
using discrete dipnet sweeps (qualitative samples, method modified from Plafkin ef al. 1989). Collections were
also made with Hester-Dendy multi-plate samplers incubated for 28 days (quantitative samples, method
modified from APHA 1882, method 10500.5). Benthic macroinvertebrates were sorted and identified to the
lowest practical taxonomic level, usually species. Eight measures were calculated from benthic
macroinvertebrate data to determine the effects of the discharge on receiving waters. These measures
included: (1) taxa richness, (2) community compaosition, (3) functional feeding groups, (4) percent dominant
taxon, (3) Shannon-Weaver Diversity Index, (6) the Florida Index, (7) the number of Ephemeroptera, Plecoptera
and Trichoptera (EPT) taxa, and (8) the Stream Condition Index (SCI). For a discussion of gach biological
measure and its potential relationship fo Florida Administrative Code, see Appendix 5.

Statistical comparisons of the proportions of taxa, major groups, or feeding groups were made using 95%
confidence intervals on proportions. A 95% confidence interval is the range of values above and below a given
proportion that has a 95% chance of containing the true proportion (Sokal and Rohif 1995). If the 95%
confidence intervals for two proportions do not overlap, then the proportion of X in sample 1 is significantly
different from the proportion of X in sample 2 at p<0.05. A “p<0.05" level of significance means that there is less
than a 5% chance that the true proportions in the two samples are the same. All comparisons that are labeled
as significant in the text have a probability <0.05 that the proportions are the same.,
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Appendix 4

Spancaer Wastewater Treatmant Plant  Analytes tesfed for in effluent and receiving waters

Date Sampled  Fiedd 1D
211/2002 9:00 CONTROL SITE
21112002 9,00 CONTROL SITE
211172002 9:00 CONTROL SITE
21112002 200 CONTROL SITE
21172002 9:00 CONTROL SITE
2112002 5:00 CONTROL SITE
2111/2002 8:00 CONTROL SITE
2M11/2002 8:00 CONTROL SITE
21172002 9:00 CONTROL SITE
2M 172002 2:00 CONTROL SITE
2r11/2002 9:00 CONTROL SITE REP.2
2112002 500 CONTROL SITE REP.3
21172002 9:00 CONTROL SITE REP1
212002 8:00 CONTROL SITE REP1
21172002 8:00 CONTROL SITE REP1
21172002 8:00 CONTROL SITE REP1
2/11/2002 9:00 CONTROL SITE REP1
2M11/2002 9:00 CONTROL SITE REP1
21172002 7115 EQUIP BLE
211172002 7215 EQUIP BLK
211172002 7215 EQUIP BLK
2M12002 7215 EQUIP BLK
2M17/2002 7:15 EQUIP BLK
2M12002 715 EQUIP BLK
21172002 7:15 EQUIP BLK
2M11/2002 715 EQUIF BLK
2/14/2002 7:15 EQUIP BLE
21172002 715 EQUIP BLE
21172002 7215 EQUIP BLK
2M11/2002 T:15 EQUIP BLK
2M1/2002 T:15 EQUIP BLK
2M1/2002 T:15 EQUIP BLK
2112002 T:15 EQUIP BLK
2M1/2002 7115 EQUIP BLK
211172002 T:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
2111/2002 7215 EQUIP BLK
20172002 7:15 EQUIP BLK
2M1£2002 T:15 EQUIF BLK
2112002 7:15 EQUIP BLK
21112002 7:15 EQUIF BLK
2111/2002 7:15 EQUIF BLK
211172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
2172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
21172002 T:15 EQUIP BLK
21172002 7:15 EQUIP BLK
2112002 715 EQUIF BLK
21142002 7:15 EQUIP BLK
21172002 7:15 EQUIF BLK
21172002 T7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211172002 715 EQUIP BLK
21172002 T:15 EQUIP BLK
21172002 T:15 EQUIP BLK
21112002 7:15 EQUIP BLK
2M1/2002 7:15 EQUIP BLK
2172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211172002 7215 EQUIP BLK

Analysls Group
Bio-AGP/LimMut

Mutrients-Liguid
Mutrisnts-Liquid
Mutrients-Liguid
Big-tnvariabratas
Bio-Invertebrates
Big=Chl-a
Blo-Chl-a
Blo-Invertabrales
Bio-Invertabrales
Bio-Perl/Pmto
Big-PeriPhyto
BHA-Water
BNA-Water
BMA-W ates
BMA-Water
BMA-Water
BMNA-Watar
BMA-Watar
BMA-Yater
BMA-VY ater
BMNA-W ater
BMA-Water
BMNA-Water
BNA-Walar
BNA-Water
BNA-Water
BNA-Waler
BrA-Waler
BMNA-Water
BMA-Water
EBMA-Water
BMA-Water
BHNA-Water
BMA-Water
BNA-Water
BMA-Water
BNA-Water
BMA-Water
BMA-Water
BMA-Water
BMA-Watar
BMA-\Watar
BHA-Watar
BMWA-atar
BMA-Water
BMA-W ater
BMA-Water
BNA-Water
BMNA-Water
BMA-Water
BMNA-Water
BMA-\Walar
BHA-Water
BMNA-W ater

Componeant

Algal Growth Polantial

Chiorophyil-A, Monochromatic, Water
Phaeophytin-A, Monochromatic, Water
Phytoplankton-Quantitative-# Wet Taxa
Phytoplankton-Cuantitative-#Diatom Taxa
Ammaonia-N

NOZNO3-N

N_KJEL_TOT

O-Phosphate-P

Total-P
Macroinvari-FW-Quan-Ar Substr-# Taxa
Macroinvert-FW-Quan-ArtSubsir-# Taxa
Chlgraphyll-A, Monochromatic, Periphyton
Phasophytin-A, Monochromatic, Periphyion
Macraimvern-FW-CualDipnetx20-% Taxa
Macrainvent-FW-Quan-ArtSubstr-# Taxa
Penphyion-Ouantitative-# Diatom Taxa
Periphvion-Quantitative-# Wet Taxa
1,2.4,5-Teltrachlorobenzana

1.2 4-Trichlorobanzeana
1.2-Dichlarobenzans
1,3,5-Trinitrobanzans
1,3-Dichlerobanzans

1,3-Dinitrobenzans

1.4-Dichlorobanzana
1.4-Naphthoguinone

1-Maphthylamina

2.3.4 B-Tetrachlorophanol

2.4, 5-Trichlorephanal

2 4,6-Trichlorophenal

2 4-Dichlorophanol

2 4-Dimathylphencl

2 4-Dinitropheanal

2 4-Dinitrotoluena

2 B-Dichlorophanal

2.B-Dinitrataluena
2-Acetylaminoflucrana
2-Chioronaphihalens

2-Chiorophenal

2-Methyt-4 G-dinitroghenal
2-Methyinaphinalene

2-Maphihylamina

2-Nitroaniling

2-irophenal

2-Ficoline

3,3-Dichlerobenzidine
3,3-Dimethylbenzidine

4-Amincbiphany
4-Bromophaeny phenyl ether
#-Chioro=3-mathylphencl
4-Chlcroaniline

4-Chloropheny! phamnyl ather
4-Mitroaniline

4-Nitrophenal

S-Mitro-o-oluidine
7.12-Dimethytbanz{a)anthracens
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Chemical analyses of effluent and receiving water

Result Units

5.09 mg DryWiL

0.85 ug/lL
0.85 uglL
#Taxa
#Taxa
0.023 mg WL
0,072 mg N/L
0.47 mg ML
0.046 mg PIL
0.035 mg RIL
21 # Taxa
15 # Taxa
8.7 mg/m2
0 mgim2
21 # Taxa
18 # Taxa
B #Taxa
11 #Taxa
0.97 uglL
0.97 ug'l
0.97 ug'L
3.9 ugiL
0.97 ugl
1.9 ugll
0,97 ugllL
19 ugll
9.7 ugll
1.9 ugll
0.97 ugll
0.97 ugL
0.97 ugL
49 ugL
15 uglL
0.57 uglL
097 ugll
0.97 uglL
0.97 uglL
0.97 uglt
0.97 ugll
2.9 ugll
0.97 vgll
9.7 ugll
0.97 ugllL
0.97 ugll
0.97 ugiL
39 ugll
19 gL
0.97 uglL
087 ugll
1.5 ugll
1.5 uglL
1.5 ugll
3.9 ugiL
0.97 uglL
0.97 ugL
0.97 uglL
1.8 ugiL
0.97 ugllL
15 ugil
0.97 ugll
0.97 ugll

Remark MOL POL

0.1

u |:r_-|5:5

o 0.
0.004

0.06

0.004

I 0.015

017
0.17

o0.a7

L_.-i:CCCCCCEI:CC'Q'CCI:C':CCC:CCEEI:CC':CCL‘:L_.I:EECCCCEC
Pa
w0

0.3
26
26

0.02
0.01

0.2
oo
0.04

0.51
0.51



211172002 7:15 EQUIP BLE
2112002 715 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
21112002 715 EQUIP BLK
21172002 715 EQUIP BLK
21172002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
212002 T:15 EQUIF BLK
212002 715 EQUIP BLK
2112002 715 EQUIP BLK
21112002 7:15 EQUIP BLK
2112002 T:15 EQUIP BLK
2M1/2002 7:15 EQUIP BLK
2112002 T:15 EQUIP BLK
2112002 T:15 EQUIP BLK
2112002 T:15 EQUIP BLK
211112002 7:15 EQUIP BLE
211/2002 715 EQUIP BLE
21172002 7:15 EQUIP BLK
2111/2002 715 EQUIP BLK
2M172002 7215 EQUIP BLK
211172002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211112002 7115 EQUIP BLK
2/11/2002 7:15 EQUIP BLK
2M 12002 715 EQUIP BLK
2111/2002 7115 EQUIP BLK
2M1/2002 7115 EQUIP BLK
2172002 715 EQUIF BLE
2111/2002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
211102002 715 EQUIP BLK
211172002 7115 EQUIP BLK
211F2002 7:15 EQUIP BLE
2172002 7215 EQUIP BLK
21172002 7:15 EQUIP BLK
21112002 T:15 EQUIP BLK
2N 12002 7:15 EQUIP BLK
21172002 715 ECQUIP BLK
2111/2002 715 EQUIP BLK
21172002 7:15 EQUIF BLK
2M172002 7215 EQUIP BLE
21172002 7215 EQUIP BLK
21112002 7215 EQUIP BLK
211172002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
211172002 715 EQUIP BLK
21172002 7:15 EQUIP BLK
21172002 7:15 EQUIF BLEK
21172002 7:15 EQUIP BLK
2M11/2002 T:15 EQUIF BLK
211112002 7:15 EQUIP BLK
211112002 7115 EQUIP BLK
21 1/2002 7:15 EQUIF BLK
211172002 T7:15 EQUIP BLK

BNA-Water
EMNA-Water
BNA-Water
BAA-W aler
BMA-Water
BMA-Water
BMA-Water
BMNA-Water
BMNA-Water
BMA-Watar
BMA-Water
BMA-Waler
BMA-Water
BMNA-Water
BMNA-Water
BMA-Water
BhA-Watar
BMA-Water
BNA-Water
BMA-YWater
BNA-Waler
BNA-Water
BMNA-Water
BNA-Water
BMA-Waler
BNA-Walter
BNA-Water
BNA-VWater
BNA-Watar
BMA-Water
BNA-Watar
BHA-Waler
BMA-Water
BMA-Water
BNA-Water
BNA-Watar
BNA-Water
BNA-Water
BMA-Waler
BHA-Watar
BMA-Watar
BNA-Water
BNA-Waler
BMNA-Watar
BMNA-Water
BMA-Watar
BMA-Watar
BMA-Water
BMA-Water
BMA-YWalter
BMA-Water
BMA-VWater
BMNA-Water
BNA-Water
BNA-Walar
BMA-Water
BMA-Water
BMA-Water
BMNA-Water
BNA-Water
BNA-Water
BMNA-Water
BNA-W ater
BMA-W aler

Acenaphihens
Acenaphthylens
Acaloghenone
Aldrin

Aniline
Anthracens

Azobenzene’, 2-Diphemyihydrazine

Benziding
Banzo(a)anthracene
Benzo(a)pyrene
Benzo(b)luoranthens
Banzo(g,h,ijperyiens
Benzo{k)fluoranthane
Benzy alcohol
Bis{2-chioroathoxy)mathans
Bis(2-chlaroathyl)ether
Big(2-chloroigopropyl jether
Bis(2-ethylhexyl)phthalate
Bulyl banzyl phihalate
Chryseng

Di-n-bistyl phthalate
Di-n-octyl phthalate
Dibenza(a hjanthracens
Dibenzofuran

Dieldrin

Dietivyd phthalate

Dimethyl phthalate
Dimethylaminoazobenzans
Dinpseb

Diphenylamine
Endosulfan |

Endosulfan Il

Endosulfan sulfate

Endrin

Endrin aldetyda

Ethyl methanesulfonate
Flucranthene

Fluorana

Heptachlor

Heptachlor epoxide
Hexachlorobenzene
Hexachlorobuladiene
Hexachlorocyclopentadieng
Hexachloroethane
Hexachloropropans
Indena{1,2,3-cd jpyrene
Isophorone

Isosafrole

Methapyrilens

Methyl methanesulfonate
N-Mitrosodi-n-butyamine
M-Mitrosadi-n-propylamine
N-Nitrosodiethylamine
N-Mitrosodimethytarmine
M-Nitrosodiphenylamineg
N-Nitrosomethniethylamine
N-Nitrosomorpholing
N-Nitrosoplperidine
N-Mitrosopyrrodidine
Maphthalens
Mitrobenzene
Mitroquingling-1-cxlde
Pentachlorabenzans
Pentachlarcethana
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0.97 ug'l
0.97 uglL
0.97 uglL
1.5 ugll
0,97 uwgll
0,97 ugll
0.97 ugll
97 uglL
0.97 uglL
0.07 uglL
0,87 ugll
0.97 uglL
0,97 ugll
0.97 ugL
0.97 uglL
0.97 uglL
29 ugll
15 ugll
4.9 ugll
0.97 uglL
4.9 ugll
0.97 ugL
0.97 uglL
0.97 ugll
1.5 ugil
0.97 ugil
49 ugil
0.97 uglL
3.9 uglL
2.9 uglL
3.9 uglL
3.9 ugll
1.5 uglL
1.5 ugll
3.9 ugll
0.57 uglL
0.97 ug'L
0.97 uglL
1.5 uglL
1.5 ugll
0,87 ugll
2.8 ugll
2.9 ugll
2.9 uglL
1.9 uglL
0.97 uglL
0.97 uglL
0.97 ugll
3.0 ugll
0.87 ugll
0.97 ugll
1.9 ugiL
0.97 uglL
1.9 ugiL
2.9 uglL
1.9 ugll
0.97 ugll
0.97 uglL
1.9 ugll
0.97 ugll
1.9 ug'L
19 uglL
0.97 ugL
49 ugll

l"_'CCCCCC!‘:l:l:CECCCL‘.'I:CCCCCCK:'I:I:CCCCI:t:ECCECCC'I:I'.'.'CCCCCI:CECCCCCEECC‘CL’.ECCC

0.87
0.97
0.87

15
087
0.87
087

ar
087
0.97
0.97

.97
.97
0.97

097
097
0.97
i3
097
o0.ar
1.9
o.ar
1.8
28
1.9
0.87
0.97
1.8
0.87
1.8
19
0.87
40



2M11/2002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
2111/2002 715 EQUIP BLK
2111/2002 7:15 EQUIP BLK
2172002 715 EQUIP BLK
21172002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
21172002 715 EQUIP BLK
2112002 7:15 EQUIP BLK
2M12002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
2112002 715 EQUIP BLK
211172002 7:15 EQUIP BLK
2172002 715 EQUIP BLK
21172002 F:15 EQUIP BLK
21172002 T:15 EQUIP BLK
21172002 715 EQUIP BLK
211/2002 7115 EQUIP BLK
211/2002 7:15 EQUIP BLEK
2/11/2002 7:15 EQUIP BLK
21112002 715 EQUIP BLK
21172002 T:15 EQUIP BLK
2112002 T:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211112002 715 EQUIP BLK
211/2002 7:15 EQUIP BLK
211142002 7:15 EQUIP BLK
211172002 715 EQUIP BLK
2M11/2002 715 EQUIP BLK
21172002 7115 EQUIP BLK
2111/2002 7:15 EQUIP BLK
212002 7:15 EQUIP BLK
2112002 715 EQUIP BLK
21112002 T:15 EQUIP BLK
21112002 7:15 EQUIP BLE
21142002 7:15 EQUIP BLEK
21172002 7:15 EQUIP BLK
2172002 7:15 EQUIP BLK
211F2002 T:15 EQUIP BLK
211112002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
211172002 7115 EQUIP BLK
21172002 7:15 EQUIP BLK
2M172002 715 ECHLIP BLK
21172002 715 EQUIP BLK
211/2002 7:15 EQUIP BLK
2111/2002 T:15 EQUIP BLEK
201142002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
201112002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLEK

BMA-Walar
BMA-Water
BMNA-Watar
BMA-Water
BMA-Water
BMA-Water
BMA-Water
BMA-Water
BMNA-Water
BHA-Water
BMA-Water
BMA-W ater
BMA-Water
BMA-Water
BMNA-Watar
Bio-AGP/LimMNut
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Waler
GC-Water
GC-Water
GC-Waler
GC-Walar
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Waler
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
Metals-Water
Metals-Water
Metals-Water
Metals-Water
Medals-Water
Metals-Water
Metals-Water
Metals-Water
Meatals-Water
Metals-\Waler
Malals-Waler
Metals-Water
Metals-Waler
Mutrients-Liguid
Mutrients-Liguid
Mutrients-Liguid
Mutrignis-Liguid
Mutrlents-Liguid

Pentachloronitrobenzens
Pentachliorophenol
Phanacetin
Phenanthrens
Phenal

Pyrane

Pryridine

Safrode
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
m,p-Cresols
o-Crasol
o-Toluiding
Algal Growth Potential
Alachlor
Ametryn
Atrazine
Azinphos Mathyl
Bromacil
Butylate
Chlarpyrifos Etfod
Chiorpyrifos Methyl
Digzinon

Ethlon

Ethoprop
Fenamiphos
Fenofos
Hexazinone
Malathion
KMetalaxyl
Metolachhor
Matribuzin
Mevinphos
Maled
Merflurazon
Parathion Ethyl
Parathion Methy
Pharate
Prometryn
Simazine
Aluminum_308
Arsanic
Cadmium
Calcium
Chramium
Copper

Iran_271

Lead
Magnesium
Mickel

Selenium

Sihver

Zine
Ammonia-N
HOZNO3-N
MN_KJEL_TOT
O-Phosphate-P
Tatal-P
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0.97 ugll
2.8 ugll
3.0 ugll

0.97 ugil

0.97 uglL

0.97 ugll
3.9 ugll

0.97 ugilL
1.5 uglL
1.5 ugll
1.5 ugil
1.5 ugiL
1.9 ugll
1.9 uglL

0.97 ugll
0.1 mg DryWiil

.59 ug'L

0.049 ugL
0.049 ugL
0.049 uglL

0.2 ugll

0.2 ugll
0,049 uall
0.088 ugilL
0.049 uglL
0.049 ugiL
0.098 ugl

0.2 ugll
0.098 wgy/l
0.028 ugil

0,15 ugll

0.25 uglL

0.49 ugl

0,088 ugiL
0.2 uglL
0.78 ugll
0.098 wg/l
0.15 ugll
0.098 uglL
0,049 ugilL
0.15 ugiL
0049 ugiL
75 uglL

3 ugll
0.025 ug/L
0.1 mgiL
2 ugll

0.75 ugll
35 ugll
0.3 uglL

0.025 mg/L

2 ugl

0.5 ugll

0.02 ugll

2 ugll
0.01 mg ML
0.004 mg WL
0.06 mg ML
0.004 mg PIL
0.015 mg PIL

CECC!:I:‘:ECCCI:’:l:l:CCCl:'l:C.l:ECCCCCCI:Cl:ECECCCE‘CCCCCEECCCCC':ECCCECI:C

0.048
015



2111/2002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
211172002 11:25 F.EEFFLUENT
21172002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2112002 11:25 FEFFLUENT
2112002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
2172002 11:25 F.EFFLUENT
2172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2M 172002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
2111/2002 11:25 F EFFLUENT
211/2002 11:25 F.EFFLUENT
2172002 11:25 F.EFFLUENT
21172002 11:256 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2M12002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
211112002 11:25 F.EFFLUENT
2111/2002 11:25 F EFFLUENT
2M1/2002 11:25 F.EFFLUENT
21172002 11:25 F EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2/111/2002 11:25 F.EFFLUENT
21172002 11:25 F.LEFFLUENT
21172002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
2M 112002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
2172002 11:25 F EFFLUENT
2M11/2002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2M11/2002 11:25 F EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2M172002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
21172002 11:25 F.LEFFLUENT
21172002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT

BNA-Watar
BMNA-Water
BNA-Water
BMA-Water
BMA-Water
BMA-Water
BMA-VWater
BMA-Walar
BNA-Water
BNA-Water
BMA-Waler
BMA-\Water
BMA-VWater
BMNA-Water
BMNA-Water
BNA-VWatar
BMNA-Water
BNA-Water
BrA-Waler
BMNA-Water
BMA-Water
BMA-Water
BMA-Water
BMNA-Water
BMA-Watar
BHA-Walar
BMA-Water
BMA-Water
BMA-Water
BMA-Water
BMA-WWater
BMA-Water
BMNA-Water
BMA-Water
BHA-Water
BMA-Water
BMA-Water
BMA-Waler
BNA-YWater
BNA-Water
BMA-Walar
BMA-VWater
BMA-Watar
BNA-Water
BMA-Water
BMA-Water
BMA-Water
BNA-YWater
BMA-Water
BNA-Water
BNA-Water
BNA-Water
BHA-Walar
BNA-Water
BHA-Water
BM A=W ater
BNA-Water
BNA-Water
BNA-WWater
BMA-VWalar
BHA-Watar
BNA-Water
BNA-Water
BMA-W aler

1,2.4,5-Tetrachlorobenzene
1,2, 4-Trichlorobenzene
1,2-Dichlorobanzens

1,3, 5-Triniltrobenzens
1,3-Dichiorobenzene
1.3-Dinitrobenzene
1.4-Dichlorabanzans
1,4-Naphthoquinone
1-Naphtiwiamine
2,3,4.5-Tetrachlorophenol
2.4,5-Trichloraphanal

2.4, 5-Trichlorophenal
2.4=Dichiorophenal

2, 4-Dimathylphenal

2, 4-Dinitrophanal

2 4-Dinitrotoluens

2 8-Dichlerophenol
2,6-Dinitrotoluens
2-Acetylaminofleorens
2-Chlorenaphthalens
2-Chleraphanal
2-Methyl-4,6-dinifrophenci
2-Methylnaphthalene
2-Naphthylamine
2-Nitroanilina
2-Nitraphenal

2-Picoline
3,3-Dichlorobenzidine
3,¥-Dimethyibenzidine
3-Methylcholanthrene
3-Nitroanilne

4 4-D00D

4, 4'-0D0E

44007

4-Aminabiphanyl
4-Bromophenyl phenyl ether
4-Chloro-3-methyiphenaol
4-Chloroanilina
4-Chlorophenyl phemy ether
4-Nilroanikine
4-Mitraphenol
S-Nitro-o-toluidine

7, 12-Dimethylbenzia janthracens
Acenaphthene
Acenaphthylens
Acatophenone

Abdrin

Anilina

Anthracens
Azcbenzena/1,2-Diphenyihydrazine
Benzidine
Benzo(ajanthracens
Benzo{a)pyrena
Banzo(b)fAuoranthene
Benzo(g,h ljperylens
Benzo(k fluoranthens
Benzy alcohod
Big{2-chloroethexy)methane
Bis{2-chloroethy)ather
Bis|2-chioraisoprapyjether
Bis(2-ethylhexyl jphthalate
Butyl benzyl phthalate
Chrysane

Di-n-butyl phithalate

18

0.54 ugiL
0.84 ugiL
0.94 ugiL
1.8 uglL
0.94 ugil
1.9 ug'l
0.84 ugiL
18 ugiL
9.4 uglL
1.9 uglL
0.94 uglL
0,94 uglL
0.94 ugll
47 uglL
14 uglL
0.94 ugL
0.84 ugL
0.94 ugll
0.94 ugll
0.94 uglL
0.94 ugll
2.8 ugll
084 ugll
9.4 ugil
0.94 ugiL
0.94 uglL
0.84 upglL

19 uglL
0.94 g/l
0.94 ugil

1.4 ug'L

1.4 uglL

1.4 uglL

3.8 ugll
0.94 uglL
0.94 ugil
0.94 ugil

1.9 ugil
0,94 ugil

14 uglL
0.594 wugiL
0.94 ugiL
0.84 uglL
0.84 uglL
0,94 uglL

1.4 ugll
0,94 ugil
0.94 uglL
0,94 ugiL

84 uglL
0.94 uglL
0.94 uglL
0.84 ug/L
0.94 uglL
0.94 ugll
0.94 uglL
0.94 ugiL
0.94 ugll

2.8 uglL

14 ugfL

4.7 ugll
0.94 uglL
4.7 ugll

'l:l:I:CCECI:C'I:I:EECCCCCL:CCCCCCCCC':CCCCCCI:(:CCCCCCECCCEECCCCCCECCCL‘.I‘_‘ECC



2M 112002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
211112002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
2M172002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
2M11/2002 11:25 F EFFLUENT
21172002 11:25 F.EFFLUENT
211172002 11:25 F EFFLUENT
2172002 11:25 F EFFLUENT
211F2002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
211112002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
211142002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
211172002 11:25 F EFFLUENT
2111/2002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
212002 11:25 F.EFFLUENT
2111/2002 11:25 F EFFLUENT
2111/2002 11:25 F EFFLUENT
211172002 11:25 F.EFFLUENT
2172002 11:25 F.EFFLUENT
21172002 11:25 F.EEFFLUENT
21172002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
211172002 11:25 F EFFLUENT
2172002 11:25 F EFFLUENT
2M11/2002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
21172002 11:26 F.EFFLUENT
2112002 11:25 F.EFFLUENT
21172002 1125 F.EEFFLUENT
21112002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
2M1/2002 11:25 F EFFLUENT
21172002 11:25 F.EFFLUENT
20M1/2002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT

BMA-Water
BNA-Waler
BNA-Water
BNA-Water
BNA-Water
BMA-Waler
BMA-Water
BNA-Water
BMA-Waler
BNA-Water
BMA-Water
BNA-Water
BHA-Waler
BMA-Watar
BMA-Water
BMA-Water
BMA-Watar
BNA-Water
BMNA-Water
BHA-Water
BMA-Water
BMA-Water
BMA-W ater
BMA-Walar
BMNA-Water
BMA-Water
BMA-Watar
BMA-Water
BMA-Water
BMA-Water
BMA-Water
BMA-Water
BMA-Water
BMNA-Water
EMA-Water
BMNA-Water
BMA-Water
BMA-Water
BMA-Water
BMA-Waler
BMA-YWaler
BNA-Water
BNA-Water
BMA-Watar
BMA-Watar
BNA-Water
BHMA-Water
BMA-Water
BMNA-WWater
BMA-Waler
BMNA-Water
BNA-Water
BMA-Water
BMA-Walar
BNA-Water
BNA-Water
BMA-W ater
BMA-Watar
Bio-AGP/LimMut
Bio=-Toxicology
Blo-Toxicology
GC-Water
GC-Waler
GC-Waler

Di-n-octyl phthalate
Dibenzofa,hjanthracens
Dibenzofuran

Dieldrin

Diethyl phthalate
Dimathyl phthalate
Dimathylaminoazobenzene
Dinozeb

Diphenyamine
Endosulfan |

Endosultan i

Endosulian sulfate
Endrin

Endrin aldehyde

Ethyl methanesulfonate
Flusranthene

Flucrene

Heptachlor

Heplachlor epoxide
Hexachlorobenzens
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachloropropene
Indeno(1,2,3-cd)pyrens
Isephorane

Isesafrole

Methapyrilene

Mettid methanesulfonate
M-Nitrasodi-n-butylaminea
N-Nitroscdi-n-propydamine
N-Nifrosodiethylamine
N-Nitresodimethylamine
N-Nitrosodiphanylamine
HN-Nitrosomethylethylamine
N=Nitrosomorphodine
M-Mitrosopiperidine
MN-Mitrosopyrrolidine
MNaphthalene
Nitrobanzana
Nitroquincline-1-oxide
Pentachiorobenzens
Pentachloroathana
Pentachlaronitrobenzene
Pentachlorophenal
Phenacetin
Phenanthrana

Phenol

Pyrene

Pyridine

Safrole

alpha-BHC

beta-BHC

dalta-BHC

gamma-BHC
m,p-Crescls

a-Cresal

a-Toluiding

Algal Growth Potential

Bicassay-Acule-Screen-FW-C dubia, LCS0
Bloassay-Acute-Screen-FW-Fish, LC50

Alachlor
Ammetryn
Alrazine
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0.94 ugll
0.94 ugil
0.54 ugll
1.4 ugll
0.94 ugl
47 uglL
0.94 uglL
3.8 uglL
2.8 uglL
3.8 ugll
3.5 ugll
1.4 uglL
1.4 uglL
3.8 ugll
0.94 ugil
0.84 ugil
084 ug'l
1.4 uglL
1.4 uglL
0.94 uglL
28 ugll
2.8 ug'lL
2.8 ugll
1.9 ugil
0.94 uglL
0.84 uglL
0.94 ughL
3.8 uglL
0.54 uglL
0.94 uglL
1.9 uglL
0.94 uglL
1.9 ugl
2.8 uglL
1.9 uglL
0.84 uglL
0.94 ugll
1.9 uglL
0.94 ugllL
1.9 ugil
19 ugiL
0.84 ugil
47 uglL
0.54 ugiL
2.8 ugll
3.8 ugll
0.94 uglL
0.94 ugll
0.94 ugil
3.8 uglL
0.94 ugil
1.4 ugl
1.4 ugl
1.4 ugll
1.4 uglL
1.9 wgll
1.8 ugll
0.94 ug/L
121 mg DryWiiL
100 LC50
100 LCS0
0.57 ug'L

0.048 ugil

0.45 ugill

CCJ_F'}CCI:EI:CECECL-.CCECCECCCCCCCCCCCCCCCEECCcCECCEECﬂi:CCCCCi:l:ECCCE

084 38
0.94 ER:]
14 57
094 3.8
47 190
054 38
g 15
2.8 1"
3.8 15
a8 15
14 57
14 &7
3.8 15
084 38
094 38
094 38
14 5T
14 &7
0.94 3.8
2.8 "
28 1
28 11
1.8 75
094 38
084 38
0.94 38
3.8 15
0.54 ia
084 38
189 7.5
094 38
18 T5
28 1
182 745
0.94 38
084 38
19 75
0534 38
1.9 7.5
19 75
0594 38
47 180
0.94 ia
28 11
38 11
084 38
084 38
094 38
3.8 15
094 38
14 &7
14 57
14 57
14 57
18 T4
18 7.5
0.84 3.8
01 03
057 228
0048 0.192
0.048 0.182



2112002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
211112002 11:25 F.EFFLUENT
21112002 11:25 F.EEFFLUENT
21142002 11:25 F.EFFLUENT
21142002 11:25 F.EFFLLUENT
2172002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
21172002 11:25 F EFFLUENT
21172002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
212002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
211142002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
2112002 11:25 F. EFFLUENT
211172002 11:25 F.EFFLUENT
211112002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
21172002 11:25 F EFFLUENT
2112002 11:25 F.EFFLUENT
2172002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2M11/2002 1125 F.EFFLUENT
211172002 11:25 F EFFLUENT
201172002 11:25 F.EFFLUENT
201172002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
21172002 11:50 TEST SITE
2M1/2002 11:50 TEST SITE
2/111/2002 11:50 TEST SITE
21112002 11:50 TEST SITE
211112002 11:50 TEST SITE
211172002 11:50 TEST SITE
21172002 11:50 TEST SITE
2M112002 11:50 TEST SITE
21112002 11:50 TEST SITE
21112002 11:50 TEST SITE
2111/2002 11:50 TEST SITE REP 1
2112002 1150 TEST SITE REP 1
2112002 11:50 TEST SITE REP1
211172002 11:50 TEST SITE REP 1
21172002 11:50 TEST SITE REP 1
2111/2002 11:50 TEST SITE REP 1
21172002 11:50 TEST SITE REP.2
21142002 11:50 TEST SITE REP.3

GC-Watar
GC-Water
GC-Water
GC-Water
GC-Water
GC-Watar
GC-Water
GC-Water
GC-Wakar
GC-Water
GC-Waler
GC-Water
GC-Water
GC-Waler
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
GC-Water
Metals-Water
Metals-Water
Metals-Watar
Meatals-Water
Matals-Watar
Matals-Water
Matals-Water
Metals-\Water
Metals-\Water
Metals-Water
Metals-Water
Metals-Watar
Metals-Watar
Mutrients-Liquid
Mutrients-Liguid
Mutrients-Liguid
Nutrignts-Liguid
Mutriants-Liguid
Bio-AGP/LimNut
Big-Chi-a
Big-Chi-a
Bio-PariPhyio
Bio-PeriiPhyio
Mutrients-Liguid
Nutrignts-Liguid
Nutrients-Liguid
Mutrients-Liguid
Nutriants-Liquid
Bio-Chl-a
Bio-Chi-a
Bio-lnvertabrates
Bio=Invertabrates
Bio-Peri/Phyto
Bio-PerilPhyto
Big-Inverebrates
Blo-Inveriebrates

Azinphos Methyl
Bromacil

Butylate

Chiorpyrifos Ethy

Chlorpyrifos Mathy

Diazinon

Ethion

Ethoprop

Fenamiphos

Fonofos

Haxazinona

Malathion

Metalaxy

Matolachlor

Metribuzin

Mevinphos

MNalad

Morflurazan

Parathion Ethyl

Parathion Methyl

Pharata

Promeatryn

Simazing

Aluminum_308

Arsenic

Cadrmium

Calcium

Chromium

Copper

Iron_271

Lead

Magnesium

Mickel

Selenium

Silvar

Zine

Ammonia-N

NO2NO3-M

M_KJEL_TOT

O-Phosphats-P

Taotal-P

Algal Growth Potential

Chlorophwli-A, Monochromatic, Waler
Phaeophydin-A, Monochromatic, Water
Phiytoplankton-Cluantitative-# Wet Taxa
Phyloplankton-Cuantitative-#Diatom Taxa
Ammaonia-N

NOZNOI-M

MN_KJEL_TOT

O-Phosphate-P

Total-#

Chiorophyll-A, Monechremalic, Perdphyton
Fhasophytin-A, Monochromatic, Periphyion
Macrainvert-FW-Cual-Dipneba20-# Taxa
Macroinvert-FW-Cuan-ArtSubstr-# Taxa
Periphyton-Quantitative-# Diatom Taxa
Periphyion-Cluantitative-# Wl Taxa
Macroinvert-FW-Quan-ArSubsir-# Taxa
Macroinvert-FW-0uan-AfSubstr-# Taxa
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0.048 ugll
0.19 ug/L
0.18 uglL

0.048 ugiL

0.085 uglL

0.048 wgil

0.048 ugll

0.085 ugilL
0,19 ugil
0.28 uglL

0.095 ugiL
014 ugll
0.24 wgll
0.48 ugll

0.085 ugll
0.35 gl
0.76 ugil

0.085 uglL
0.14 ugiL

0.095 ug/L

0,048 ugll
0.14 wgll

0048 wyll

75 ugll
3 uglL

0.025 ug/L

24.4 mgiL
2 ugL
.94 ugl
250 uglL
0.3 ug'l
11.1 mgiL
2 uglL
0.5 ugfl
0.02 ugll
48,2 ugll
081 mg NIL
1.7 mg HIL
1.5 mg NiL

0.081 mg PIL
0.19 mg PIL
23.7 mg DnyWiiL
0.85 ug/L
0,85 uglL

HTaxa
#Tana

0,053 mg NIL
0.35 mg NIL
068 mg ML

0.063 mg PiL

(0.0B6 mg PiL

4.4 mgim2
0.32 mg/ma
20 # Taxa
21 # Taxa
15 #Taxa
24 HTaxa
22 # Taxa
19 & Taxa

=c B b P rCCC PO P C P CCCCCCCC O e CcCCEC~CCCCCC OO o

Jh

0048 00192
018 076
18 076

0048 0182

0.085 0.38

0.048 0192

0.048 0.182

0085 0.38
018 076

014 0:55

001 002
0.004 0O
008 02
0.004  0.01
0.015 Q.04
0085 028



Appendix 5

Explanation of Biological Measures

{1) Habitat Assessmant:

Eight aspects of the physical structure and extent of disturbance are ranked, with 20 possible points for each
factor (FDEP SOP FT 3100, based on Plafkin ef al., 1989 and Barbour and Stribling, 1994). The Habitat Assessment
score includes types and amounts of benthic substrates, water velocity, amount of sand or silt accumulation, extent of
artificial channelization, bank stabllity, and riparian zone width and vegetation type. All scores are summed to yield an
overall Habitat Assessment score. Habitat Assessment score ranges from 11-180 and overall habitat quality is assigned to
one of four categories: Optimal (120-160 points), Suboptimal (80-119 points), Marginal (40-79 points), and Poor (11-39
paints).

(2) Effluent and Water Samples from Control and Test Sites

Algal Growth Potential (AGP): The effluent and water from control and test sites are autoclaved, filtered (0.45um),
inoculated with the unicellular green alga, Rhapidocelis subcapitata (formerly Selenastrum capricornutum), and incubated
for 14 days. The algal growth potential (AGP) value is the peak growth of the alga within that 14-day period, recorded as
mg dry weight/L (Miller ef al. 1978). Raschke and Shultz (1987) found that an AGP above 5.0 mg dry weight/L represents
a “problem” threshold for fresh receiving waters, implying nutrient enrichment. High AGP values may constitute one line of
evidence for violation of FAC 62-302.530(47), FAC 62-302.530(48)(a) and/or 62-302.530(48)(b).

The concentration of nutrients in a water sample may be used to calculate the expected yield of AGP under the
assumption that other required nutrients (e.g. silicon, micronutrients) are present in excess (Miller ef al, 1978). The
expecled amount of production is calculated as 38 times the total soluble inorganic nitrogen (nitrate and nitrite plus
ammaonia) under nitrogen limitation or 430 times the ortho-phosphate (OP) concentration under phosphorus limitation with
an error of £ 20%. When the ratio of nitrogen to phosphorus (N: P} is less than 11:1, nitrogen limitation of algal production
is likely. When the M: P ralio is above 11:1, phosphorus limitation Is likely. Production of lower biomass than expected may
be evidence of growth inhibition related to toxic compounds present in the water sample tested and may be a violation of
FAC 62-302.530(62).

{3) Algal Phytoplankton and Periphyton Assemblages

Chlorophyll @ Content: Chlorophyll a content is measured in both phytoplankton and periphyton samples to estimate
algal biomass (APHA 1992, modified from Standard Methods 10200H). High algal biomass implies nutriant stress
(Stevenson and Bahls 1999) and may be a violation of FAC 62-302.530(47), 62-302.530(48)(a) and/or 62-302.530(48)(b).

Cell Density: Cell density is estimated as number/m| for phytoplankton samples and numberfiem? for periphyton
samples (APHA 1982, modified from Standard Methods 10200F and 10800G),

Taxa richness: Taxa richness is the number of distinct algal taxa present in a sample. Stress tends to reduce the
number of different types of algae present in a sample, but moderate nutrient enrichment of nutrient poor waters may
sometimas be correlated with increased algal taxa richness (Stevenson and Bahls 1999),

Community Compaosition: Shifts in relative proportions of major groups of algae downstream of a point source,
compared to upstream, control conditions, may indicate negative effects of a discharge (Stevenson and Bahls 199%) and
may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-302 530(48)(b) and/or 62-302.530(62),

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a measure of
biological integrity. Low diversity scores are undesirable. Where diversity is low, only a few taxa are abundant as
compared to an area whera many taxa are present with more equitable abundance among taxa (Magurran 1988). Low
diversity scoras related to a facility's effluent may constitute violations of FAC 62-302 530(47), 62-302.530(48)(a) 62-
302.530(48)(b) andlor 62-302.530(62).

{4) Benthic Macreinvertebrate Assemblages

Taxa richness: Taxa richness is the number of distinct macroinvertebrate taxa present in a sample, Stress, habitat
destruction and pollution tend to reduce the number of different types of organisms present (Karr and Chu 1958),
Decreases in taxa richness related to a facility's effluant may constitute vialations of FAC 62-302.530(47), 62-
302.530(48)(a) 62-302.530(48)(b) and/or 62-302.530(62).
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Percent Contribution of Dominant Taxon: Percent contribution of the dominant taxon is calculated by dividing the
number of individuals in the most abundant taxa by the total number of individuals counted. Percent contribution of the
dominant taxon tends to increase with increasing perturbation (Plafkin ef al., 1988). Increases in the percent contribution of
the dominant taxon related to a facility's effluent may consfitute violations of FAC 62-302.530(47), 62-302.530(48)(a)
andfor 62-302.530(48)(b).

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a measure of
biclogical integrity. Low diversity scores are undesirable. Where diversity is low, only a few taxa are abundant as
compared to an area where many taxa are present in equitable abundance among taxa (Magurran 1988), A difference of
25% in Shannon-Weaver diversity between results from Hester-Dendy multiplate samplers incubated for 28 days at test
and control sites constitutes a violation of FAC 62-302.530(11).

The Florida Index: Some organisms become rare or absent as the intensity or duration of disturbance increases.
The Florida Index assigns points to stream-dwelling macroinvertebrates based on their ranked sensitivity to pollution (Beck
1954). A site with a high Florida Index score Is considerad healthy (Ross 1990). Decreases In Florida Index points related
to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) and/or 62-
302.530(62).

Ephemeroptera/Plecoptera/Trichoptera (EPT) Taxa: This value is the number of EPT taxa present. More EPT taxa
are usually present in unpolluted waters (Plafkin ef al., 1989, Wallace ef al., 1996). Decreases in the number of EPT taxa
related to a facility's effluent may constitute viclations of FAC 62-302.530(47), 62-302.530(48)(a) 62-302.530(48)(b) and/or
62-302.530(62).

Community Composition: Shifts in proportions of major groups of arganisms downstream of a point source,
compared to upstream, control conditions, may indicate negative effects of a discharge (Karr and Chu 1998). Shifts in
community compaosition related to a facility’s effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a)
62-302.530(48)(b) andfor 62-302.530(62).

Functional Feeding Groups: Environmental degradation may differentially affect groups of invertebrates based on
how the group feeds (e.g. predators, deposit feeders, etc.). In Florida, poliution may be responsible for reducing the
numbers of filter feeders (FDEP 1994) and shredders (EA Engineering 1994). Changes in the proportions of functional
feeding groups related to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-
302.530(48)(b) andfor 62-302.530(62).

The Stream Condition Index (SCI): The SCI is a composite macroinvertebrate metric (Barbour et al. 1596a, b)
developed for Florida. Using data from qualitative dipnet samples, the SCI assigns points to seven parameters, depending
on how closely each parameter approaches an expected reference condition (Barbour ef &/, 1986a, b and FDEP SOF FS
7420, LT 7200). Points are summed to yield a final SCI score (range 7-33, depending on region and index period).
Included in the calculation of SCI are taxa richness, number of EPT taxa, number of Chironomid taxa, percent contribution
of the dominant taxon, the Florida Index, percent contribution of Diptera, and the percent coniribution of suspension and
filter feeders. Scores are broken into four ordinal groups: Excellent, Good, Poor and Very Poor. A decrease in ordinal SCI
score from the Control to the Test site may be evidence of degradation related to a facility's effluent. An SC| score of
“Poor” or "Very Poor” related to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a) 62-

302.530(48)(b) and/or 62-302.530(62).
{5} Significance Testing



Appendix 6
Typical Values for Selected Parameters in Florida Waters

Percentile Distribution (1617 stations)

CONTROL SITE

| Parameter [5% [10% [20% [30% [40% [50% [60% [70% [80% [90% ]95% |Measured ]
bl 2 | 031|043 | 077 | 1.04 | 216 | 2.94 | 6.45 | 1051 | 17.00 [ 30.51 | 6085 | 37
Chlorophyll a {mg/m )
Hester-Dendy Diversity | 0.84 | 212 | 248 | 2.74 | 288 | 3.09 | 3.25 | 340 | 352 | 3.76 | 3.90 3.35
Hester-Dendy Taxa
Richness B 6.5 9 11.5 13 15 17 21.5 26 29 32 26
Dipnet Taxa Richness 9 12 17 20 22 24.5 26 28 3 37 53 22
Total Kjeldahl Nitrogen | 0.30 | 038 | 056 | 0.73 | 087 | 1.00 | 111 | 126 | 149 | 193 | 2.80 0.47
Ammonia 0.02 | 0.02 | 0.04 | 005 | 0.06 | 0.08 | 011 | 014 | 020 | 0.34 | 060 0.023
Nitrate+nitrite 0.01 | 0.01 | 0.03 | 0.05 | 0.07 | 010 | 014 | 020 | 0.32 | 064 | 1.05 0.072
Total Phosphorus 002 | 0.03 [ 005 | 006 | 010 | 013 | 018 | 025 | 0.39 | 0.74 | 1.51 0.035
Ortho-phosphate 001 [ 001 [ 003 | 004 | 005 | 008 | 011 | 017 | 027 | 059 | 1.37 0.016
Turbidity (NTU) 060 | 090 | 1.20 | 1.45 | 210 | 280 | 360 | 450 | 6.65 | 10.45 | 16.30 -

TEST SITE

[ Parameter 15% [10% |20% [30% [40% [50% [60% [70% [80% [90% [95% |Measured |
Periphyton 4.4

H i ; ; ; é 4 10.51 . ; ;

Chiorophyll a [mg.l'mzl 0.31 043 | 077 | 1.04 | 216 | 294 | 645 0.51 | 17.00 | 39.51 | 60.85
Hester-Dendy Diversity | 0.84 | 212 | 248 | 274 | 288 | 3.09 | 325 | 340 [ 352 | 3.76 | 3.90 3.8
Hester-Dendy Taxa
Pichnass 6 6.5 g 11.5 13 15 17 | 215 | 26 29 32 30
Dipnet Taxa Richness 9 12 17 20 22 24.5 26 28 3 37 53 20
Total Kjeldahl Nitrogen | 0.30 | 039 | 056 | 0.73 | 087 | 1.00 | 111 | 126 | 1.49 | 193 | 2.80 0.68
Ammonia 002 | 0,02 | 004 | 0.05 | 006 | 008 | 011 | 014 | 0.20 | 0.34 | 0.60 0.053
Mitrate+nitrite 0.01 001 | 003 | 005 | OO7 | 010 | D14 | 020 | 0.32 | 0864 | 1.05 0.35
Total Phosphorus 0.02 | 003 | 0.05 | 006 | 010 | 013 | 018 | 025 | 0.39 | 0.74 | 1.51 0.086
Drlhn—@nsghate 0.01 001 | 0.03 | 004 | 005 | 008 | 011 017 | 0.27 | 0.59 | 1.37 0.063
Turbidity (NTU) 060 [ 090 [ 1.20 | 145 | 210 | 280 | 360 | 450 | 6.65 | 10.45 | 16.30 -

Taxa richness and diversity values are for benthic macroinvertebrates. Hester-Dendy sample= benthic macroinvertebrates
collected from a standardized multi-plate sampler. Dipnet taxa richness = number of taxa collected in standardized dipnet
sweep samples. Diversity = Shannon-Weaver H'. NTU = Nephelometric turbidity units. Adapted from Joe Hand, FDER,
personal communication, 1981 (data collected 1980-1989),
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Appendix 7

Chemical analyses of effluent and receiving water

STATE OF FLORIDA
DEPT. OF ENVIRONMENTAL PROTECTION

NORTHEAST DISTRICT
Divislon of Water Facilities
Surface Water Saction

MICROBIOLOGICAL ANALYSIS REPORT

Spencer WWTF O'connor
DATE: COLLECTED RECEIVED PROCESS START COMPLETED
14:45 15:00 15:00
211102 _2nunz 21102 211202
SURVEY TYPE SAMPLE TYPE COUNTY ANALYTICAL METHOD
Domestic \Waste 5“?“1'
_____Compliance Final Effiuent Duval Membrane Fitter
mngm COMMENTS
Kallameayn

020074 Cantrol 13:50 | 15:30 633 B T2 B

020078 Tast 12:00 | 1530 430 a2

020075 Final Efftuent 11200 | 15:30 10 B 4 K
Tom Kallameyn 2-13-02

PAGE 1
STATE OF FLORIDA
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STATH OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTBCTHON

NORTHEAST DISTRICT
?mﬂm W.H-"E mm Comp.QAF ¥ 530136
JACKSONVILLE, F1. 12266.9577
SAMPLEID : 02007  STATION DATE: 021102 TIME:  09:00
SAMPLE SOURCE  Spencer WWIP SAMPLER: O'ComnorKallemeyn

STATION LOCATION:  Control sita
mm MOD

oW coMPLIANCE:  [F] EnFORCEMENT: O

12 | Sample Deph: 0.6 W.T T | 1606
108.1 | Diss. Oxygen (EPAJ60.1) | 537 | EPA 1701
y 018 Sallinity: 0 TRC:
'BPMSGI} 683 Secohi: 03L | EPA330.5
WEATHER COMNDMTTOMS:
LABORATORY MEASUREMENTS
Turbdckity (WTLU) : Caolor (PrCo):
| EFA 180.1 EPA 110.2
pH {stendard unit):
| EPA 150.1 EPA 120.1
The Sollewing values are in mg/l. = =
[8.0D: CROD: 1K COD:
EPA 403.1 g8 5210-8 EPA 4104
Tot. 8.5: 2 Vol 8.5: ] Pix. 5.8: |
EPA 160.2 EPA 1604
Ol & Grease : TLS Tot. Hardness :
| EPA 413.1 EPA 160.1 EPA 1302
T. Allalinity: Settleabie Mater: Drigs. Oxygen:
EPA 3101 EPA 160.5 EPA 360.2
COMMENTS:
Sample Custody
Sample Reloused 10:  Tom Kallenaioym Date 0X11/2002
Prescrvation: ke Time: 14:45
Reported by: Bipin Adhyang Dute: 021872002

K = Achal value is known to be less than the value given,

A = Value b the mean of o or mare determirations.

0 = Snmpled, but snalysis lost or not perfosmed,

Q = Sample held beyond the acvepled holding time.

T = Value reported is less than the boratory method detestion limd,

L' = Indicates that the conyponnd was analyzed for but not delected,

Y = The labaratory analysis was froman upreserved o improperly proserved sunmple,
REJ = Mheta & rejected wod should mot be vaed,

L = OHT - scale high. Actual value is know to be greater than value given

J = Estimated value; vabue not aceurate.

—mmiuma e . SRS TR S R S

25




ETATE

CF FLORIDA

DEFARLIMENT OF LNYIRONMENTAL PROTRECTION
NORTHEAS! DISTRICT
7925 BAYMRBADOWS WAY, SUTT B-200
JACRSOMVTTLE, FI. 121567577

SAMPLE WD : 020076 STATIEON @
SAMPLE SOURCE  Spencer WWTPR
STATION LOCATION: Test Sile

DATE: 0291102

Comp QAP # $50234

TIMEE:

11:50

SAMPLER: OComnor/Kallemeyn

PROURAM MOD.: DWW CUMPLIANCE; ENFORCEMENT: [
FIELD MEAST:REMENTSH .
Tot Depth: 1.2 Sanple Mepth: 06 | W Temp °C: | 1576
Condoedvily; pinliom (FPA 124,10 | 440 Dizs. Oogypen (EFA 360.1} | 556 LA 17001
Swearn Vielacity: 0.1%8 Salimaiy; 0.2 TR.C:mpl
pH:(FPA 150,1] 6.76 Bevchi; AT'A 3305 )
WEATHER COMDITIONS:
LADCEATORY MUEASLREMLNLS
larbidiry (NTL) : Colog (Pilza)!
EFA 180.1 EPA 1102
pH (standard wnic): Conductivity umoha’zm)
EPA 150.1 FPA 120.]
The following valacs are 1 mgl.
B.OD: | CROD: 1K Con;:
| EP 905.1 I il 5210-B LEA 4104
Tul. 55: 1 ¥ol 5.5 1 Fix, 58 1K
EFPA 1602 | RIA 1l
Ol & Gircass - - TS TotHardnees :
Eraqila EPA 160 EPA 1302
T. Alkulinily: Settleable Matter: Diiss. {nyrgene
| LPA 310.1 EPA 1605 EPA 3602
COMBMENTS:
Sanphe Custoly
Sample Released to:  Tomn Kallemeyn Toats: o2 1/2002
Preservalioo ke Tirne: 14:45
Reported by: Bipia Adlyary Thase:: Q182002

K = Actual value s koown ra be less than the volue given.
A = Value is the mean af reo o moie dotannl nations.
O = Sampled, hut analysis lost or o perfmed,

Q — Qurvple belid bevond the aceepled holding Hime,
T = Vulue repamed is less than die Ishoratory method detection limit
U= ludicates that the compwrond was nalyeed for b nod derscoed,

Y = The laboralory anilysis wes from an unpressrvsd o mopropechy presecved saaple.

REY = Dl is rejected and shosld ot be used.
L = OdT - scale bigh Actual value is knoon 1o be grester dan value given
J = Estimated vahuo; valoe not accurate.
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SLALL OF FLOHILA
DEFARTMENT OF ENVIROMMENTAL PROTECTION

WORTHRAST DISTRICT
TEL5 HAYMEADOWS WAY, SUIT B-200 Cowng. QAF ¥ 880236
JACKSONVILLE. FL 32256-7377
SAMPLEID: 020075 STATION: WATH: 02102 TIRME: 1135
SAMPLE SDURCE  Spencer WWTR SAMPLER:  O'ConmorKallerwyn
STATION LOCATION:  Final Effluent
PROGRAM MUD:  DW COMPLIANCE: ENFORCRMENT: [
FIELD MEASUREMENTS
Tot. Depth: 10 Sample Deplr 1.0 W.Temp. °C | 2155
Coodeciivity pmob/cr (LA 1201y | 5908 Tigs. Qxygen [FPA 360,17 | 6.74 EPA 1T0LL
Stronn Velucily: Saliminy: 03 TRC.: mell
PHAEPA 130.1) 8.73 Secchis EFA 3308
WEATHER COXDITIONS:

TADORATORY MEASUKLMENTY

Turbriding (NTLY ¢ Colar (P1a)

FRA IRILI LEPA 1102

PH {reandard wnit); Condoctivityl pmohgien)

EPA 150.1 EPA 1201

The fellowing valses ure in mayll

RO : CBOD: K Con:

EPA 4051 5M 5210-B EFA 4104

TolL 5.5 2 Val. 3.5 2 Fix. 5.8: 1K

EPA 160.2 FIrA 1604

Ol & CGireane TIn% Tol luzdness :

EPA 4131 EPA L1 FPA 130.2

T. Alkalmily: Settleable Marrer: Dias. Oxygen:
L EPa J10.1 EPA LGRS FPA 3602

COMMENTS:

Saarple Castody

Sample Relessed to:  Tom Kallemeyn Dhule; Q2112002

Pigselvilion: lue Time: I14:45

Beported biy: Ripin Audhyan Dae:: Q2182002

K = Aceml value is knowm o be Tess than die valugy given,

A = Valoe is the nean of lwo ur more delerminations.

€ = Sanpled, bul uoulysis lowe or not perfarmed.

Q= Bumple beld beyond the aceepted Lalding Gme,

T— Yalue reported is Joas than the lalosatory methed deteclion Tpi,

U= Indisutes that the eampoond wae aoalyeed for bul nod detecied.

¥ = The labnentory aialydls wis from an impreserved or improperly preserved sumple.
RS =Tt is rejecled und should mot be vsd,

L = Off- scale high Acmsl valoe i imewn to he grester fn vl given

J — Estiznated value; valoe not accurasy
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Appendix 8
Habitat Assessment and Field Sheets.
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Appendix 9

Density {number!umz} and taxa list for periphyion collected from glass microscope slides incubated for 28 days
upstream and downstream of Spencer Wastewater Treatment Plant discharge, February 11,2002. Taxa
collected and density (number/cm2) rounded to nearest individual,

Control Site Test Site

Bacillariophyceae:
Achnanthes hungarica = 522
Achnanthes lanceolata 443 131
Cocconels placentula 8641 -
Cyclotella sp. 443 914
Cymbellaceae - 522
Eunotia sp. 94606 25339
Eunotia formica - 131
Eunotia tautoniensis . 131
Fragilariaceae 1329 261
Gomphonema sp. - 1306
Gomphonema augur - 392
Gomphonema parvulum - 261
Navicula sp. 443 261
Nitzschia sp. - 1959
Pinnularia sp. 443 653
Synedra sp. 6647 261
Synedra ulna 443 -
Chlorophyceae:
Ankistrodesmus falcatus 443 65
Chiorelia sp. 443 327
Chlorococcaceae - 131
Chlorophyceae - 131
Mougeotia sp. 222 131
Oedogonium sp. 222 196
Scenedesmus acutiformis - 131
Scenedesmus dimorphus - 186
Schroederia setigera 222 -
Ulothrix sp. - 261
Cyanophyceae;
Anabasna sp. 222 3z7
Aphanocapsa sp. - 65
Chroococcaceas - 13
Chroococcus furgidus - 65
Cyanobium parvum 443 261
Cyanobium plancticum 1551 784
Lyngbya sp. - 457
Microcystis sp. - 281
Oscillatoria sp. 222 718
Rhabdogloea sp. 665 -
Schizothrix sp. - 131
Solentia sp. 222 -
Euglenophyceae:
Euglena sp. - 65
Lepocinclis sp. - 131
Fhacus sp. - 65
Trachelomonas hispida - 65
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Appendix 10.

Benthic macroinvertebrates collected from Hester-Dendy artificial substrates incubated upstream and downstream
of the Spencer Wastewater Treatment Plant for 28 days (February 11, 2002). Taxa collected and density
(individuals/m?) rounded to the nearest individual (n = 3 samples).

Control Site Test Site

Annelida:
Oligochaeta
Dero sp. - 5
Dero digitata complex - 3
Slavina appendiculata - 69
Stylaria lacustris 3 -
Arachnida:
Acariformes
Atractides sp. 3 -
Sperchonopsis sp. 11 -
Insecta:
Coleoptera
Ancyronyx variegatus - 5
Dubiraphia sp. 3 11
Microcylloepus pusillus 16 -
Peltodytes sp. - 3
Diptera
Ablabesmyia mallochi 3 185
Chironomidae 29 3
Chiranomus sp. - 24
Corynoneura sp. 1 21
Dicrotendipes sp. - 3
Dicrotendipes modestus - 11
Dicrotendipes neomodestus - 26
Hemerodramia sp. 26 &
Kiefferulus sp. - 5
Labrundinia becki - 42
Labrundinia pilosella - 5
Nanocladius sp. - 26
Nilotanypus fimbriatus 5 -
Paratanytarsus sp. - 16
Paratanytarsus sp. c epler - 5
Pentaneura inconspicua 26 -
Phaenopsectra obediens grp. 3 -
Phaenopsectra punctipes grp. - 3
Polypedilum fallax 8 1
Folypedilum flavum 249 -
Polypedilum illinoense grp. - 3
FPolypedilum scalaenum grp. 3 -
Folypedilum friturm - 71
Rheocricotopus robacki 3 -
Rheotanylarsus exiguus grp. 164
Rheotanytarsus pellucidus 37 -
Simufium sp. 19 -
Stempellinelfla sp. - 24
Tanytarsus sp. - 5



Diptera continued
Tanytarsus sp. | epler
Tanytarsus sp. s epler
Tanytarsus sp. t epler
Tanytarsus sp. u epler
Tribelos jucundus

Ephemeroptera
Acerpenna pygmaea
Baetidae
Caenis sp.

Stenacron interpunctatum
Stenonema sp.
Stenonema exiguum
Stenonema smithae

Megaloptera
Corydalus cornutus

Trichoplera
Cheumatopsyche sp.
Hydropsychidae

Mollusca:

Pelecypoda
Sphaeriidae

Gastropoda
Ancylidae
Ferrissia sp.
Micromenetus dilatalus

146

185

21
16

37
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Appendix 11

Qualitative benthic macroinvertebrate collections (n = 20 discrete dipnet sweeps) upstream and downstream of
Spencer Wastewater Treatment Plant (February 11, 2002). Taxa lists and number of individuals counted.

Control Site Test Site
Annelida:
QOligochaeta
Slavina appendiculata 3 G
Arachnida:
Acariformes
Afractides sp. 1 -
Spearchon sp. 1 -
Crustacea:
Amphipoda
Crangonyx sp. - 1
Gammarus sp. - 1
Decapoda
Procambarus sp. 1 -
Insecta:
Coleoptera
Dubiraphia sp. -
Microcylloepus pusilius 31 3
Steneimis sp. 4
Diptera
Ablabesmyia mallochi
Chironomidae
Corynoneura sp.
Dicrotendipes sp.
Hemerodromia sp.
Labrundinia sp.
Labrundinia backi
Labrundinia plloselia =
Nanocladius sp. -
Pentanaura inconspicua 1
Polypediium favum a
Polypedifum scalasnum grp. 1
Rheotanytarsus exiguus grp. 14
Rheotanytarsus pellucidus T
Simulium sp. 27
Stempeliineifa sp. =
Tanytarsus sp. | epler -
Ephemercptera
Acerpenna pygmaea 1 -
Stenonema sp. 5 -
Tricorythodes albiineatus 1 =
Odonata
Aeshnidae - 1
Coenagricnidae 1 -
Trichoptera
Cheumatopsyche sp. 6 2
Mollusca:
Gastropoda
Ancylidas 2 -
Physella sp. - 1
Pelecypoda 1 -
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