ﬁ@wmemo: g

Biological Assessment of

Spencer Wastewater Treatment Plant
Clay County
NPDES #FL0173371
Sampled February 2002

February 2003

Biology Section
Bureau of Laboratories
Division of Resource Assessment & Management

Quality Manual No. 870346G



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 Il Water Quality Criteria. Atrazine (0.45 pg/L) was detected at a low level in the effluent.
Fonofos (0.28 g/l ) was also detected, but at a level below the minimum guantitation 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, Cerfodaphnia dubia, during the 48-hour acute screening bioassay.

Water Quality Inspection (WQl)
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 Ill 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 mg/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 wt/L) was slightly above the "problem threshold” of 5.0 mg dry wtiL,
while the AGP values for the wastewater collected before the treatment wetlands (121.0 mg dry wi/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
SCI 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 @ssessments are prepared by FDEP staff to provide Information for review of NPDES permit renewal applications,
Biological assessments, in conjunction with other information concerning the subject facifity and its receiving-water body, are used to
determine appropriate permit conditions.
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Spencer Wastewarer Treatment Plant

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 DME. data, the actual
flow during this survey was 0.114 MGD.

State permit limits for the Spencer
WWTP and Class III Water Quality Cri-
teria are listed in Table 1. According to
the facility’s monthly operating reports,
the plant exceeded the total nitrogen
muonthly 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
MNorth 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 namral 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 (SOPs, see http://
www.florida /labs/gal
2002sops.htm for details) and met DEP
quality assurance/quality control stan-
dards (see http:/fwww. floridadep org/

The following personnel were involved
in this investigation: Pat O'Connor and
Tom Kallemeyn (DEP Northeast Dis-
trict), and DEP Central Laboratory in
Tallahassee. The reporl was reviewed
by District representatives and the Point
Source Studies Review Committee
{(Wayne Magley, Chuck Ziegmont and
Michae] 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 [T 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
(umhos) at the Test and Control Sites

complied with Class Il 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
ITT Water Quality Criteria and facili-
ty permit limits (Table 1, Appendix
.

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 (0.08]1 mg/L), nitrate+nitrite
(1.7 mg/L) and ammonia concenlra-
tions (0,51 mg/L, Table 1) contribut-
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 Shultz (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. Efffuent limits, Class NI Criteria and chemical, mi‘crab.'hiaﬂlf and toxicological data.

Class Il Effluent Effluent
Spencer WWTP : Control Sital Test Site
Criteria Lim Samples
IE!EI: Constituents {uglL) e
Irazing . - 0.45 - 7
Fonofos - 0.28 | - =
Metals (ug/L, Class lll Criteria are less than or uqua!r to the value g’lvﬂl
Aluminum 1500 - s U - -
Iﬂ-rsenic a0 - 3 U - -
Cadmium 119 b - 0025 U = -
[Calcium (mg/L) - - 244 A - -
|Chromium 218 b - 2U -
|Copper 125 b - 0.94 | -
firon 1000 - 250 A -
Lead 345 b - 0.3 U - -
IMagnesium (mailL] - - 111 A - -
Iickel 166 b - 2 U - -
Selenium 5.0 - 05 U
Silver 0.07 - 002 u
Zine 112 b - 402 A
:ﬁ_ugiunt: {maiL)
Ortho-phosphate - - 0.081 0.016 0.063
Total Phosphorus - = 10.0 0,19 A 0.035 | 0.086
Ammonia - - 0.81 0023 J | 0.053 JA
Un-ianized Ammonia =0.025 = 0.02 <0.02 <0.02_ <02
|thrale+hlitrite - - 1.7 0.072 0.35
|Total Kjeldahl Nitrogen - = 1.5 A 047 (.68
ngamc Nifrogen . . (.69 0.45 0.63
- <60 3.2 0.54 1.03
- 103 118
) - 6.7 B4 5.6
H (S} 6.0-85s8 =60 6.7 B.8 £.8
Conductivity (mmhosicm) 12755 = 598 108 440
Temperature (*C) - - 218 16.2 15.8
Total Suspended Solids (mg/L) - =60.0s 2 g 1
[CBOD, 5 day (mg/L) - <2005 2K 2K 2K
Total Residual Chioring (mg/L) <0.01 - - - -
- 0.250 a 0.114 - -
ality in 1 u
- 0%
lnruhiuigg! |ﬂumhnr of counts/100ml)
Fecal Coliforms 800 5 800 4 K 72 B 92
Total Coliforms 2400 5 - 10 B 633 B 430

a- Annual average
b - Value is calculated based on hardness

A - Value reported s the mean of twa or more determinations

E - Results based on colony counts outside the acceptable range

| - Value reported is < the minimum quantitation imit, and = the minimum detection lmit
J - Estimated value

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

Q - Sample held beyand normal holding time

U - Material analyzed for but not detected; value reported is the minimum detection limit
5 - Single sample
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There were differences between the
Test and Control Site’s algal cormmu-
nity composition. Periphyton chlo-
rophyll 2 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 & 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 a 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 Control 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-
trient loading from the effluent.

Cualitative measures of benthic mac-
roinvertebrate assemblages from dip-

Spencer Wastewarer Treatment Plant

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

AGP Predicted AGP
Location | neasured) | (TSIN)z20% |N:Pratio
Cantrol 5.1 g + 07 5.9
Test 23.7 153 + 31 6.4
Effluent 121.0 954 + 129 30
Table 3. Periphyton composition at control and test sifes.
Spencer WWTP Control Site Test Site
[Number of Taxa 20 38
Shannon-Weaver Diversity 1.31 248
Chiorophyll a (mgim’) 87 44 A
Phaeophytin (mgim’) 0 032 A
Algal Density (numbericm”) 118,313 38,139
|Number of Algal Units Identified 534 584
[Percentage Composition:
Blue-green algae 28 B4
Green algas 1.3 4.1
Diatoms 85.9 86.6
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
Shannon-Weaver Diversity 3.35 380
MNumber of Taxa 26 30
Flarida Index 22 1
MNumber of EPT Taxa 1
Total Number of Individuals 410 340
Community Compasition: Percent of total
Diptera 54.2 83.8
Ephemeroptera 215 0.3
Gastropoda 34 5.0
Oligochaeta 0.2 8.5
Plecoptera 0.0 0.0
Trichoplera 17.3 0.0
Other 34 24
[Functional Feeding Groups: Percent of total
Bumowing Deposit Feeders 0.2 7.7
Predators 8.6 15.8
Surface Deposit Feeders 274 53.5
Suspension Feeders and Fillerers 3.2 11.0
Scrapers 14.2 6.2
Shredders 121 44
Unknown 34 0.9
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net samples are summarized in Tables
5 and 6, Figure 2 and in Appendix 1.
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 Control and Test Sites
were: the number of pollution-sensi-
tive EPT taxa lowered from 4 to 1, per-
cent Diptera raised from 52.5 o 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 te 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 macromvertebrate 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 [11 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
Streamn Condition Index (value) 3 23
Stream Condition Index (word) Excellent Good
Stream Condition Index Metrics
Florida Index [ 13
Number of EPT Taxa 4 1
Number of Taxa 22 20
Number of Chiranomid Taxa [ 12
Percent Dominant Taxon 25.4 35.3
Percent Dipterans 52.5 715
Percent Suspension Feeders and Filterers 40.2 1.3
Total Number of Individuals 122 102
|Community Composition: Percent of total
Coletoptera 28.7 10.8
Diptera 52.5 77.9
Ephemeroptera 5.7 0.0
Oligochaeta 25 5.9
Plecoptera 0.0 0.0
Trichoptera 4.9 2.0
Otther 5.7 38
Functional Feeding Groups: Percent of total
Bumrowing Deposit Feeders 25 59
Pradators 6.6 7.8
Surface Deposit Feeders 230 25.9
Suspension Feeders and Filterars 40,2 11.3
Scrapers 18.0 6.4
Shredders 3.7 6.8
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

Spencer WWTP -

Metric: Value 5 3 1 Score
Total Number 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 ]
Percent Contribution of Dominant Taxon 254 < 37 38-69 >62 ]
Percent Diptera 52.5 = = 67 =87 3
Florida Index a8 =6 5-3 <3 5
Percent Suspension Feeders and Filterers 40.2 =25 25-13 <13 5

otal Score 31
Excellant 26-31
Interpretation of Scores Good 20-25
Poor 14-19
Very Poor 7-13
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Mumber of EPT Taxa 1 - =3 =3 1
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Appendix 2
Facility Summary

State of Florida
o te 'wr—mmmamwm--ﬁ
ﬂ.nlﬂmﬂ-ﬁmwhmuﬂ.mmﬂhlﬂmﬁmm
Receiving Waters: inlo (wo % acre constructed | Classifieation: Class 111 — Fresh,
wetand ulh;fl‘Fl] which lead 1o Limle Black
Deslgn Flew: 0.250 MGD u-_rm]o.mmq Flow durlng survey:
st Seusomul D
— Cither,
Parameter Limit Descrihe special permit conditions and permit
wedlands (EFF-1) |
Flow (MGD) Annual Average
Total Suspended Annsl Average Sample Bvery Two Weeks
Saolids (mgT) 20.0
Maonthly Average
0.0
Weekly Average
450
Single Maximum
0.0
CBODS Anmml Average Sumple Every Two Weeks
(mgl) 10.0
Monthly Average
25.0
Weekly Average
150
Simple Maximum
20.0
pll mﬂy::hm Sanpled § Daya Week

—_—




Color (color umit)
CBOD (mg/L)

Total Suspended
Solids (mg/L)

Feeal Coliform
Bacteria (#100mL)

Witrogen, Total as N
(gL as N)

Phophorous, total as
P (mgL as Pl

Anmusl Average
Monthly Average
6,25

Wiekly Average
15

Anmml Average
Munthly Average
615

Weekly Averige
1.5

10.0
Repart Only

Anmml Average
o

Maonthly Average
AT

Weekly Average
45

L]

Ammual Average
0

Monthly Average
623

Weekly Avenige
7.5




Fecal Coliform Annoal Averige
{(#100mL) 200
Mo, Goe. Mean
200 Samgled Bvery Two Woeks
Muxirum
B0
TRC for disinfection) Daily Minioum Sampled § DayyWeek
(mpd) 05
Nitrogen, ol s X Anpusl Averape Samplod Every Twa Weeks
{emge M) 45
Muathkly Average
5.8
Weokly Avernge
6.8
Il axcimiam
a0
Phosphorus, Total ss Anmun] Average Sampled Every Two Weeks
P {mg/l) 50
Monthly Average
625
Weekly Avernge
75
Simgie Muximum
oo
Frrn
Temperature Report ooly
(Crutigrude)
{mgfL)
Tolal Residual I uxinmam
Chiorine (mg/L) 0.01
pH Report

11




Total Nitrogen, as N
imig/l.as N}

Phosphorous, Totul as
P (gL aa P)

Report Culy
Repuot Only

Report Only

Report Ouly

eport Ouly

Montkly Averags
8%

Report Only

Report Ouly

Repost Only

Fepon Culy

Monitored Continuously an d used to determine
Marw a5 the point of discharge

Sempled Anually

rlda\-ﬂm-:hmumnn.m

12




' moathly ave _im,ﬁnpﬂihhiwh
mwwmummh mlm#\iﬂ.ﬂmdﬂmhﬂhh

MWMMMﬂWHMMM
mhmmmhﬂ-wmm_m dy resommend hﬁhw

e =

E

__:-‘..\,".:

o s

13



Appendix 3

Methods

The purpose of this investigation was to determine the discharger’s effects on the biota of the receiving
waters. Chemical and biclogical comparisons were made between an upstream control site (located in the
North 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 biclogical conditions at the upstream and downstream
sites. The resulting scores were 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/soplindex.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 1982,
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 capricornutum), 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
periphytorneter 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 composition, (3) taxa richness, and (4) Shannon-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 et al. 1989). Collections were
also made with Hester-Dendy multi-plate samplers incubated for 28 days (quantitative samples, method
modified from APHA 1992, 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 composition, (3} functional feeding groups, (4) percent dominant
taxon, (5) 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 each biclogical
measure and its potential relationship to 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 Rohlf 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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Date Samplad  Field 1D
2112002 9:00 CONTROL SITE
21112002 9:00 CONTROL SITE
2M1/2002 9:00 CONTROL SITE
21172002 9:00 CONTROL SITE
2/11/2002 9:00 CONTROL SITE
211112002 9:00 CONTROL SITE
271172002 9:00 CONTROL SITE
2711/2002 9:00 CONTROL SITE
2111/2002 9:00 CONTROL SITE
21172002 9:00 CONTROL SITE
211172002 9:00 CONTROL SITE REP.2
21172002 9:00 CONTROL SITE REP.3
211172002 §:00 CONTROL SITE REP1
21172002 9:00 CONTROL SITE REP1
21172002 9:00 CONTROL SITE REP1
21172002 9:00 CONTROL SITE REP1
211172002 9:00 CONTROL SITE REP1
211172002 9:00 CONTROL SITE REP1
211172002 7:15 EQUIP BLK
211172002 7:15 EQUIF BLK
211172002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
21172002 7115 EQUIP BLK
211172002 T:15 EQUIF BLK
21172002 715 EQUIP BLK
21172002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
21172002 7-15 EQUIP BLK
2M11/2002 T-15 EQUIP BLK
21112002 7:15 EQUIP BLK
21172002 T-15 EQUIP BLKC
21172002 T:15 EQUIP BLK
2112002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
2M11/2002 T:15 EQUIP BLK
2M11/2002 T:15 EQUIP BLK
2/M11/2002 T:15 EQUIP BLK
21172002 7:15 EQUIP BLK
2112002 T:15 EQUIP BLK
21112002 7:15 EQUIP BLK
21112002 T:15 EQUIP BLK
21112002 7:15 EQUIP BLK
21 1/2002 7:15 EQUIP BLK
2172002 7115 EQUIF BLK
211172002 7:15 EQUIP BLK
211/2002 T:15 EQUIP BLK
21172002 T:15 EQUIP BLK
21112002 T:15 EQUIF BLK
21 1/2002 7:15 EQUIP BLK
21172002 715 EQUIP BLK
21142002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
21172002 T:15 EQUIP BLK
21142002 7:15 EQUIP BLK
201172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
2/11/2002 7:15 EQUIP BLK
21112002 7:15 EQUIF BLK
211172002 7115 EQUIP BLK

Appendix 4

Chemical analyses of effluent and receiving water
Spencer Wastewater Treatmant Plant: Analyles tested for In effluent and receiving walers

Analysis Group
Bio-AGP/LimMut
Bio-Chi-a
Bio-Chi-a
Bio-PeriPhyio
Blo-PeriPhyto
Muirients-Liguid
Mutrients-Liguid
Mutrients-Liguid
Mutriants-Liguid
Mutrients-Liguid
Bio-Inveriabralos
Biceinvertabrates
Bio-Chl-a
Bio-Chl-a
Bio-Invariabralas
Bio-Invariabralas
Bio-Pari/Phyta
Bio-Pari/Phyto
BMA-Water
BMA-Watar
BMA-Water
BMA-Watar
BMNA-Water
BMA-Waler
BMNA-Waler
BMNA-VWaler
BMHA-Water
BMNA-Water
BMNA-Water
BNA-Water
BMNA-Watar
BHA-Waler
BHA-Waler
BNA-Water
BHA-Water
BMA-Water
BHA-Water
BHA-Water
BHA-Water
BMNA-Watar
BNA-Watar
BWA-Watar
BMNA-Watar
BMNA-Watar
BHA-Water
BHA-Water
BHA-Water
BHA-Water
BHA-Water
BMA-Watar
BMA-Watar
BHA-Walar
BMA-\Walar
BMA-\Walar
BHA-Watar
BMA-\Walar
BMA-Waler
BMNA-Water
BMA-Watar
BEMA-Wataer
BMA-Water

Companent

Algal Growth Patantial

Chiorophyll-A, Monochromatic, Water
Phasophytin-A, Monochromatic, Watber
Phytoplankton-Quantitative-# Wet Taxa
Fhytoplankton-Cuantilatve-#Diatom Taxa
Ammaonia=H

MNOZNO3-N

M_KJEL_TOT

O-Phosphate-P

TatalkP
Macroinvert-FW-Quan-ArtSubstr<# Taxa
Macroinvert-FW-Quan-ArtSubstr# Taxa
Chiarophyll-A, Monochrematic, Periphyton
Phasophytin-A, Monochromatic, Periphyton
Macroinvart-FW-Cual-Dipneb20-# Taxa
Macroinvert-FW-Quan-ArtSubstr-# Taxa
Periphylon-Cuantitative-# Diatom Taxa
Periphylon-Cuantitative-# Wet Taxa

1,2 4,5-Tetrachlorobenzane

1,2 4-Trichiorobenzens
1,2-Dichlorobenzens
1,3.5-Trinitrobenzens
1,3-Dichlorobanzens

1,3=Dinltrobenzena

1 4-Dichlorobenzens
1.4-Naphthoguinone

1-Maphtfylamina

2.3.4 6-Tetrachlorophenol

2.4 5-Trichlorophanal

2.4 6-Trichlcrophanol

2 4-Dichloraphenal

2 4-Dimathyiphanol

2 4-Dinitrophanal

2. 4-Dinitrataluens

2 &-Dichlorophanal

2 6-Dinitrotoluana
2-Acatyaminofluorana
2-Chioronaphthalens

2-Chorophenal

2-Methyl-4 G-dinitrophencd
2-Methyinaphthalane

2-Magphthylamine

2-Mitroanlling

2-Mitraphanal

2-Picolina

3,3"-Dichlorobenziding

3, 3-Dimethylbenzidine
J-Mathylcholanthrena

Z-Mitroaniling

4.4-D0D0D

4 4-DDE

4.4-D0T

4-Arminobdphenyd

4-Bromoghemnyl prenyl ether
4-Chioro-3-methyiphenal
4-Chioroaniling

4-Chiorophenyl phanyl ather
4=Mitroaniline

4-Nitraphanal

S-Mitro-o-toluldine
7.12-Dimethylbanz{ajanthracens

15

Result Units
5.08 mg DryWitiL
0.85 ugiL
0.85 ugll

#Taxa
#Taxa
0.023 mg N/L
0.072 mg N/L
047 mg ML
0.016 mg PL
0.035 mg PIL
21 # Taxa
16 # Taxa
8.7 mgim2
0 mgfm2

21 # Taxa
18 # Taxa

B #Taxa

11 #Taxa

9.7 ugll

BeEaaB88y
§8885868¢8

L= ] = Foe B e e e
so¥gliceoe
EEEEEEEEE

0.97 uglL
38 uglL
18 uglL

0.87 ugiL

0.97 uglL
1.5 uglL
1.5 uglL
1.5 ugll
3.9 uglL

0.97 ugh

0.97 uglL

0.97 uglL
1.9 ugL

0.87 uglL
15 ugiL

0.57 uglL

0.97 ugll

Remark MDL

u
u

Lol ol ] ool el wnf el ol e ol il )l ool ool ol ol el el ol ] ol i ] el o ol e el el el el el ] el el

0.1
0.85
0.85

0.01
0.004
0.06
0004
0.5

0Aav7
0Aav

n.o2
0.01

0.2
0.04
0.04

0.51
0.51



2112002 7:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
2111/2002 715 EQUIP BLK
2111/2002 7:15 EQUIP BLK
211112002 7:15 EQUIP BLK
211/2002 7:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
20111/2002 7:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
21142002 715 EQLIP BLK
21172002 7:15 EQUIP BLK
211112002 7:15 EQUIP BLK
211172002 715 EQUIP BLK
21172002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
201172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
2M 112002 7:15 EQUIP BLK
21112002 T:15 EQUIP BLK
21112002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
211112002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
21 1/2002 715 EQUIP BLK
2111/2002 7:15 EQUIP BLK
2112002 T:15 EQUIP BLEK
2111/2002 715 EQUIP BLK
21M1/2002 T:15 EQUIP BLK
2M1/2002 7:15 EQUIP BLEK
21112002 7:15 EQUIP BLK
2M1/2002 7:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211172002 7:15 EQUIF BLK
2M11/2002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
21172002 T:15 EQUIP BLK
21172002 7115 EQUIP BLK
2/11/2002 7:15 EQUIP BLK
21172002 715 EQUIP BLK
21172002 T:15 EQUIP BLK
21172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
21172002 T:15 EQUIP BLK
21172002 7:15 EQUIP BLK
21172002 7:15 EQUIF BLK
21172002 7:15 EQUIF BLK
211172002 T:15 EQUIP BLK
211172002 7:15 EQUIF BLK
211172002 7:15 EQUIP BLK
211/2002 7:15 EQUIP BLK
2M 12002 T:15 EQUIF BLK

BHA-Water
BMA-VWatar
BMA-Walar
BNA-Watar
BNA-VWatar
BMA-Water
BMA-Watar
BMA-Watar
BraA-\Water
BMA-Water
BMA-\Waler
BNA-Water
BrA-Water
EMNA-Watar
BMA-Water
BMA-Waltar
BMA-Water
BMNA-Water
BMA-Waler
BMA-YValar
BMA-Water
BMNA-VWater
EMA-Watar
BMA-Water
BMA-Watar
EMA-Watar
BHA-Water
BNA-Walar
BMNA-Watar
BMA-Water
BMA-Water
BMA-Waler
BNA-Water
BHA-Water
BMA-Waler
BMA-Watar
BMA-Water
BMNA-Water
BMA-Walar
BMA-Watar
BMA-Water
BMA-Water
BMA-Water
BNA-Water
BMA-Water
BMNA-Water
BMA-Water
BMA-Water
BMNA-Water
BMA-W ater
BMNA-Water
BMA-Water
BMNA-Water
BMA-Watar
BMNA-Water
BMA-Water
BMA-Water
BMA-Water
BMA-W ater
BMNA-Waler
BMA-W aler
BMA-Waler
BMNA-Water
BMNA-Waler

Acenaphiheng
Acenaphthylana
Acetophenone

Aldrir

Aniline

Anthracens
Arobenzene1,2-Diphenyihydrazine
Benziding
Benzofalanthracans
Benzo(ajpyrene
Benzo(bfiuoranthene
Benzo|g,h,jperiens
Benzo(kjflucranthana
Banzy alcohol
Bis(2-chioroathaxy)methane
Bis(2-chioroethv)ether
Bis(2-chloraisopropyl jether
Bis(2-athythaxyl jphthalata
Butyl benzyl phthalata
Chrysane

Di-n-butyl phihalate
Di-n-octy phthalate
Dibenzola,hlanthracens
Dibenzofuran

Drieddrin

Diethvd phthalate

Dimathyl phthatate
Dimethylaminoazobenzens
Dinoseb

Diphenylaming
Endosulfan |

Endosulfan ||

Endosulfan sulfate

Endrin

Endrin aldehyde

Ethyl methanesulfonate
Fluoranthene

Flugrene:

Heptachlor

Haptachlor epoxide
Hexachlorobeanzena
Hexachlorcbutadiens
Hexachlorocyclapentadiens
Hexachlorosthans
Hexachloropropene
Indeno(1.2,3-cd)pyrens
Isophorone

Izosafnole

Methapyrilene

Methyl methanesulfonate
M-Mitresodi-n-butiaming
MN-Nitresadi-n-propylamine
N-Mitresodiathylamina
MN-Mitresadimetiwiaming
M-Nitrosodiphamdamine
N-Mitrosomathylathmdarnine
MN-=Nitrosomarphaling
N-Nitrosopiperidine
N-Nitrosopyrrolidine
Naphthalane
Mitrobenzene
Mitreguinaline-1-cxida
Pentachlorobenzene
Pentachloroathane

16

0.97 ugll
0.97 ugll
0.97 ugll
1.5 ugll
0.97 uglL
0.97 ugll
0.57 ugL
97 ugll
0.97 uglL
0.87 ugll
0.97 uglL
0.97 uglL
0.97 uglL
0.87 uglL
0.97 uglL
0.87 uglL
2.9 uglL
15 ugll
4.9 uglL
0.97 ugL
4.9 ugll
0.87 ugll
0.97 ugll
0.87 ugll
1.5 ugll
0.87 ugll
49 uglL
0.97 ugll
3.9 ugll
2.9 ugll
3.9 ugll
3.0 ugll
1.5 ugll
1.5 ugll
3.9 ugll
05T uglL
0.87 ugil
0.57 ugll
1.5 uglL
1.5 ugll
0.97 ugil
2.9 ugll
29 uglL
2.9 ugll
1.9 ugll
0.97 uglL
0.97 ugll
0.97 uglL
3.9 ugll
0.97 ug/L
0.97 ugi
1.9 ugll
0.97 ugll
1.9 ugiL
2.9 uglL
1.9 uglL
0.97 ugilL
0.97 ugl
1.9 uglL
0.97 uglL
1.9 ugll
19 uglL
0.87 ugll
459 ugll

ECECC C ECE CE C CC CE C CE C CC C C C C CC C C C C C C C C C C C C C CcCcCcCCCcCcCcCcCc CcCcCccCccCCcCcCcCccCccCccCccce

0.97
osgr
0.97

0.97



211112002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
2112002 7:15 EQUIP BLK
21112002 715 EQUIP BLK
21112002 7115 EQUIP BLK
211112002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
211112002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
211112002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
201112002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
21112002 7:15 EQUIF BLK
211112002 715 EQUIP BLK
21112002 7:15 EQUIP BLK
211/2002 7:15 EQUIP BLK
211112002 7:15 EQUIP BLK
211112002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
211142002 7:15 EQUIP BLK
2M1/2002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
211/2002 7:15 EQUIP BLK
2/11/2002 7:15 EQUIP BLK
2111/2002 715 EQUIP BLK
2111/2002 7:15 EQUIP BLK
2/11/2002 7:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
21112002 T:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
211/2002 7:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
2M1/2002 7:15 EQUIP BLK
21112002 7:15 EQUIP BLK
21112002 7215 EQUIP BLK
211112002 7:15 EQUIP BLK
211/2002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
2111/2002 7:15 EQUIP BLK
2/11/2002 7:15 EQUIP BLK
211/2002 715 EQUIP BLK
2M1/2002 7:15 EQUIP BLK
2M11/2002 7:15 EQUIP BLK
211172002 7:15 EQUIP BLK
2/11/2002 7:15 EQUIP BLK
211/2002 7:15 EQUIP BLK
21172002 T:15 EQUIP BLK
2/11/2002 7:15 EQUIP BLK
2/11/2002 7:15 EQUIP BLK
201172002 7:15 EQUIP BLK
211/2002 7:15 EQUIP BLK
21172002 7:15 EQUIP BLK
2/11/2002 7:15 EQUIP BLK
211172002 T:15 EQUIP BLK

BHA-Water
BNA-Water
BHA-Water
BHA-Waler
BNA-Watar
BMA-Water
BMA-VWaler
BMNA-Walar
BNA-Water
BMA-Watar
BMA-VWatar
BMA-Walar
BHA-Water
BHA-Watar
BMA-Water
Bio-AGPLimMNut
GC-Water
GC-YVater
GC-Walter
GC-YWater
GC-Walter
GC-YWater
GC-Water
GC-¥Vater
GC-Water
GC-Water
GC-Water
GC-Water
GC-Waler
GC-Water
GC-YWater
GC-Waler
GC-¥Water
GO-Waler
GC-¥Water
GC-Waler
GC-Water
GC-¥Water
GC-Water
GC-Walter
GC-Watar
GC-YWater
Metals-Watar
Matals-Water
Metals-Waler
Metals-Watar
Metals-Water
Matals-Water
Meatals-Water
Metals-Water
Matals-Waler
Metals-Watar
Metals-Water
Meatals-Water
Metals-Watar
Mutrienis-Liguid
Mutriants-Liguid
MNutrlenis-Liguid
Mutrignts-Liguid
Hutrients-Liguid

Pentachloronitrobeanzane
Peantachiorophenol
Phenacatin
Phenanthrena
Phenol
Pyrana
Pyriding
Safrole
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC
m,p-Cresols
o-Cresol
o-Toluidina
Algal Growth Potential
Alachior
Ametryn
Alrazine
Azinphos Meathy
Bromacil
Butyate
Chbarpyrifos Ethyl
Chlorpyrifos Mathyl
Diazinon
Ethion
Ethoprog
Fenamiphos
Fomnofos
Hexazinona
Malathion
Medalasxyl
Metolachior
Metribuzin
Mevinphos
Malad
Morflurazon
Parathlon Ethod
Parathion Methyl
Phorata
Prometryn
Simazing
Alwribnum_308
Arsanic
Cadmium
Calcium
Chramium

;
Iron_271
Lead
Magnesium
Mickel
Selenium
Sikver
Zinc
Ammonia-N
NO2NO3-N
M_KJEL_TOT
O-Phosphate-P
Total-P

17

e O E e ECE E E E E C e e e E e E e D C o e C C e C e e

3.9
12

12
3.9
1.8
3.9
16
3.9
58
5.8
58
5.8
7.8
7.8
3.9
0.3
2.36
0.198
0.188
0.186
0.8
0.8
0186
0.392
0.198
0.196
0.382

0.392



2M11/2002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
211/2002 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
211172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F EFFLUENT
211172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
211172002 11:25 F. EFFLUENT
21172002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EEFFLUENT
2M1/2002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EEFFLUENT
2M1/2002 11:25 F.EEFFLUENT
21172002 11:25 F.EFFLUENT
2011/2002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
21112002 11:26 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
21112002 11:25 F.EFFLUENT
2/11/2002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
211142002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
211112002 11:25 F.EFFLUENT
211112002 11:25 F.EFFLUENT
21142002 11:25 F.EFFLUENT
2/11/2002 11:25 F.EFFLUENT
211112002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2/11/2002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
2/11/2002 11:25 F.EFFLUENT
2/11/2002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
2/11/2002 11:25 F.EFFLUENT
2I11/2002 11:25 F.EFFLUENT

BNA-Waler
BMNA-Waler
BMNA-Waler
BMA-Walar
BNA-Waler
BMA-Waler
BMA-Waler
BMA-Waler
BMA-Waler
BMA-Waler
BMA-Water
BMA-Waler
BMA-Watar
BMNA-Water
BMA-Water
BMA-Waler
BNA-Water
BMA-Water
BMA-Walar
BhA-Water
BMA-Water
BRA-Water
BNA-Water
BMA-Water
BMA-Walar
BMNA-Walar
BNA-Water
BMA-Water
BMA-Waler
BNA-Watar
BNA-Water
BMA-Watar
BNA-Watar
BMA-Water
BMNA-Water
BMNA-Water
BMA-Water
BMA-Walar
BMA-Watar
BMA-Water
BMA-Walar
BNA-Water
BMA-Water
BMA-Water
BNA-Water
BN A=\ atar
BMNA-WWater
BMA-Watar
BMNA-Water
BMA-Water
BNA-Watar
BMNA-Water
BMNA-Waler
BMNA-Waler
BMA-VWatar
BMA-Water
BMNA-Water
BMA-Waler
BMA-VWater
BMA-Waler
BMA-Walar
BMA-Watar
BHA-Watar
BNA-Watar

1,2 4, 5-Tatrachlorobenzene
1.2 4-Trichlorobanzena
1.2-Dichlorobenzene
1.3,5-Trinltrobenzens
1.3-Dichlorobenzens
1.3-Dinitrobenzens
1.4-Dichiorobenzene
1.4-Maphthoguinone
1-Naphthylamine

2.3.4 B-Tetrachlorophenal
2 .4 5-Trichlorophenol

24 8-Trichlorophanal
2,4-Dichlorophencl

2 4-Dimethyliphencl

2 4-Dinitrophencl
24-Dinitrotciuene

2 B-Dichloraphanol

2, 6-Dinitrolcluens
2-Acetylaminofluorens
2-Chloronaphthalens
2-Chiorophenal
2-Methyl-4,6-dinitrophanal
2-Methyinaphthalene
2-Naphthylamine
2-Nitroaniling
2-Nitrophencl

2-Picoling

3, 3'-Dichlorobanzidine

3,3 -Dimethylbenziding
3-Methylcholanthrene
I-Nitroaniline

44'-DDD

4 4'-DDE

4 4'-DDT

4-Aminabiphenyl
4-Bromophenyl phenyl ether
4-Chioro-3-methylphenol
4-Chioroaniline
4-Chiorophenyl phemy ether
4-Mitroaniline
4-Mitrophencl
S-Mitro-o-toluidine

7. 12-Dimethylbenz{alanthracens
Acanaphthane
Acenaphthylene
Acetophanaone

Aldrin

Anliine

Anthracene
Azobenzene/1, 2-Diphemdhydrazine
Banzidine
Banzo(ajanthracens
Benzo(a)pyrena
Benzo(b)fluaranthana
Banzoig.h.ijperylens
Banzo(kluoranthens
Banzyl alcohal
Bis{2-chlorosthoxyjmethane
Bis(2-chioroatiw jether
Bis(2-chloroisopropyl jether
Bis(2-ethyinexyljphthalate
Bulyl banzyl phthalate
Chrysana

Di-n-butyl phihalate

18

0.94 uglL
0.94 uglL
0.94 uglL
3.8 ug/l
0.84 ugll
1.8 ugll
0.94 ugll
18 ugll
9.4 ugll
1.9 wgil
0.94 ugll
0.94 ugll
0.94 ugll
47 ugll
14 ugll
0.94 ugll
0.94 ugil
0.84 uglL
0.94 ugll
0.94 ugll
0.94 ugll
2.8 ugll
0.54 ugll
8.4 ugil
0.94 ugll
0.94 ugll
0.94 ugill
38 uglL
19 ugll
0.94 ugll
0.94 ugll
14 ugll
1.4 ugll
1.4 ugll
3.8 ugll
0.94 ugll
0.84 ugll
0.04 ugll
1.9 ugll
0.84 ugll
14 gl
0.94 ugiL
0.04 ugll
0.594 uglL
0.94 ugiL
0.84 uglL
1.4 ugl
0.94 ugl
0.94 uglL
0.94 ugl
84 wgll
0.94 uglL
0.84 ugl
0.04 ugl
0.94 uglL
0.94 ugl
0.94 uglL
0.94 ugll
0.94 uglL
2.8 uglL
14 ugl.
4.7 ugll
0.94 uglL
4.7 ugll
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2/11/2002 11:25 F.EFFLLUENT BNA-Waler Di-n-octyl phthalale 0.94 uglL u 004 38
2M1/2002 11:25 F EFFLUENT BMA-Walar Dibenzoia,hjanthracens 0.94 ugll U 084 38
2M11/2002 11:25 F.EFFLUENT BMNA-Waler Dibenzofuran 0.94 ugll u 004 38
2111/2002 11:25 F.EFFLUENT BMNA-Waler Dieddrin 1.4 wgll U 14 57
2111/2002 11:25 F.EFFLUENT BMA-Waler Diethyl phthalate 0.94 wgll u 094 38
2111/2002 11:25 F.EFFLUENT BHA-Waler Dimethyl phthelate 47 ugll u 47 180
2M1/2002 11:25 F.EFFLUENT BMA-Waler Dimethylaminoazobenzens 0.94 ugll U 094 38
2M11/2002 11:25 F EFFLUENT BNA-Waler Dinosen 3.8 ugll u as 15
211172002 11:25 F.EFFLUENT BMA-Waler Diphenylamine 2.8 uglL U 28 1
211172002 11:25 F.EFFLUENT BMNA-Water Endosulfan | 3.8 ugll u ] 15
21172002 11:25 F.EFFLUENT BNA-Water Endosulfan || 3.8 ugll U 3a 15
211172002 11:25 F.EFFLUENT BNA-Watar Endosulfan sulfate 1.4 ugll u 14 57
2M1/2002 11:25 FEFFLUENT BMNA-Water Endrin 1.4 ugll u 14 &7
241172002 11:25 F EFFLUENT BNA-Water Endrin aldehyda 3.8 uglL u 3a 18
21172002 11:25 F.EFFLUENT BhA-Water Ethyl methanesulfonate 0.54 ugll u 094 38
21172002 11:25 F.EFFLUENT BNA-Watar Flugranthens 0.94 ugll u 094 38
21112002 11:25 F. EFFLUENT BNA-Watar Fluorene 0594 ugll u 094 38
211172002 11:25 F.EFFLUENT BhA-Water Haptachlor 1.4 ugll u 14 &7
211172002 11:25 F.EFFLUENT BhA-Watar Heptachlor epexide 1.4 ugll u 14 &7
21172002 11:25 F.EFFLUENT BhA-Water Haxachlorobenzene 0.94 uglL u Do4 38
211172002 11:25 F.EFFLUENT BNA-Watar Hexachlorobutadiena 2.8 ugll u 28 11
21172002 11:25 F EFFLUENT BNA-Watar Haxachlorocyclopeniadiens 2.8 ugll u 28 1
21172002 11:26 F.EFFLUENT BHA-Water Haxachlarosthane 28 uglL u 28 11
2M172002 11:25 F.EFFLUENT BhA-Water Hexachloropropene 1.8 ugll u 19 75
21172002 11:25 F.EFFLUENT BNA-Watar Indeno(1,2,3-cd)pyrana 0.4 ugll u 084 3B
21172002 11:25 F.EFFLUENT BMNA-Water Isophaorone 0.94 ugll u 094 38
241172002 11:25 F.EFFLUENT BNA-Watar Isosafrala 0.54 ugill U 0od4 38
21172002 11:25 F.EFFLUENT BNA-Water Methapyrilens 3.8 ugll u 3.8 15
21172002 11:25 F.EFFLUENT BNA-Watar Methyl methanesulfonate 0.94 ugll u 0o4 38
21172002 11:25 F.EFFLUENT BNA-Water M-Nitrosodi-n-butylamine 0.94 ugll u 04 38
21172002 11:25 F.EFFLUENT BMA-W ater M-Mitrosodi-n-propylamine 1.8 ugll u i8 75
2M1/2002 11:25 F.EFFLUENT BNA-Watar M-Nitrosodiethyiamine 0.94 ugll u 084 38
21172002 11:25 F.EFFLUENT BNA-Watar MN-Nitrasodimethylaming 1.9 ugll u 18 75
21172002 11:25 F.EFFLUENT BNA-Watar M-Nitrosodiphenytamine 2.8 ugll u 2.8 1
2M1/2002 11:25 F.EFFLUENT BMA-Water M-Nitrosomethylethylamine 1.8 ugll u i9 75
21172002 11:25 F.EFFLUENT BMA-Watar M-Nitrasomarphaoline 0.94 ugll u 084 38
211112002 11:26 F.EFFLUENT BMA-Water M-Nitrosopiparidine 0.84 ugil u 084 38
21112002 11:25 F.EFFLUENT BNA-Watar M-Nitresopyrrliding 1.9 ugll u 18 75
2M1/2002 1125 F.EFFLUENT BNA-Watar Maphthalene 084 uglL u 094 38
2M11/2002 11:25 F.EFFLUENT BNA-Water Mitrobenzene 1.9 ugll u ia 75
211/2002 11:25 F.EFFLUENT BN A-Watar Mitroquinoline-1-oxide 189 ugll U 18 75
21112002 11:25 F.LEFFLUENT BMNA-Watar Pentachlorobenzens 0.94 ugll U 0e4 38
2112002 11:25 F.EFFLUENT BNA-Water Pentachloroathana 47 ugll u 47 180
2112002 11:25 F.EFFLUENT BNA-Watar Pentachloronitrobenzene 0.04 ugll u 094 38
2112002 11:25 F.EFFLUENT BMA-Watar Pentachiorophenol 28 ugl u 28 1
21112002 11:25 F.EFFLUENT BMA-WWater Phenacetin 3.8 ugl U 38 1
2M1/2002 11:25 F.EFFLUENT BNA-Watar Phenanthreng 0.54 uglL u 054 38
2M11/2002 11:25 F.EFFLUENT BNA-Watar Phenal 0.94 ugll u 024 38
211/2002 11:25 F.EFFLUENT BMA-Watar Pyreng 0.594 uglL U 094 38
21112002 11:25 F.EFFLUENT BMNA-Watar Pyridine 3.8 ugll u 3.8 15
21112002 11:25 F.EFFLUENT BMNA-Watar Safrala 0.94 ugll u 084 38
21172002 11:256 F.EFFLUENT BMA-Water alpha-BHC 1.4 uglh u 14 a7
2/11/2002 11;25 F.EFFLUENT BMNA-Watar bata-BHC 1.4 ugl u i4 &7
21112002 11:25 F.EFFLUENT BMNA-Watar delta-BHC 1.4 ugll u 14 57
2M1/2002 11:25 F.LEFFLUENT BMNA-Waler gamma-BHC 1.4 ugll u 14 &7
2/11/2002 11:25 F.LEFFLUENT BMNA-Water m,p-Cresals 1.8 ugll u 18 75
21112002 11:25 F.EFFLUENT BMA-Water o-Cresol 1.8 ugl u 19 T5
2M1/2002 11:25 F.EFFLUENT BMA-Watar o-Toluidine 0.94 ugll U 084 38
21142002 11:25 F.EFFLUENT Bio-AGP/LImMut  Algal Growth Potential 121 mg DryWiL A 01 03
20112002 11:25 F.EFFLUENT Bio-Toxicology — Bioassay-Acute-Scraen-FW-C.dubia, LCS0 100 LCS0 L

2/11/2002 11:25 F.EFFLUENT Bio-Toxicology  Bioassay-Acute-Screen-FW-Fish, LGS0 100 LCS0 L

2111/2002 11:25 F.EFFLUENT GC-Water Alachler 0.57 uglL U 057 228
21142002 11:25 F.EFFLUENT GC-Waler Ametryn 0048 ugil U 0.048 0182
21112002 11:25 F.EFFLUENT GC-Waler Atrazine D45 uglL 0.048 0,182
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2M11/2002 11;25 F.EFFLUENT
21112002 11:26 F.EFFLUENT
2r11/2002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2r11/2002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
2/11/2002 11:25 F.EFFLUENT
2112002 11:25 F.EFFLUENT
211112002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
211172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EEFFLUENT
21172002 11:25 F.EFFLUENT
2172002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EEFFLUENT
2r11/2002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
2M11/2002 1125 F.EFFLUENT
2112002 11:26 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2M11/2002 11:25 F.EFFLUENT
2r11/2002 11:25 F.EFFLUENT
2i11/2002 11:25 F.EFFLUENT
2/11/2002 11:25 F.EFFLUENT
211/2002 11:25 F.EFFLUENT
2111/2002 11:25 F.EFFLUENT
2/11/2002 11:25 F.EFFLUENT
2M1/2002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
21172002 11:25 F.EFFLUENT
2111/2002 11;50 TEST SITE
2/11/2002 11:50 TEST SITE
211/2002 11:50 TEST SITE
2M1/2002 11:50 TEST SITE
2112002 11:50 TEST SITE
211172002 11:50 TEST SITE
2M11/2002 11:50 TEST SITE
21172002 11:50 TEST SITE
2M1/2002 11:50 TEST SITE
21172002 11:50 TEST SITE
2M1/2002 11:50 TEST SITE REF 1
21172002 11:50 TEST SITE REP 1
21172002 11:50 TEST SITE REP 1
2M11/2002 11:50 TEST SITE REP 1
21172002 11:50 TEST SITE REP 1
21172002 11:50 TEST SITE REP 1
2M1/2002 11:50 TEST SITE REP.2
2111/2002 11:50 TEST SITE REP.3

GC-Water
GC-¥Waler
GC-Waler
GC-Waler
GC-Waler
GC-¥Watar
GC-Water
GC-¥Water
GC-Water
GC-Water
GC-Water
GC-¥Water
GC-Water
GC-Water
GC-Watar
GC-Water
GC-¥Water
GC-Walar
GC-Water
GC-Water
GC-Water
GC-Waler
GC-Water
Matals-Water
Metals-Water
Medals-Water
Metals-Walar
Metals-Waler
Matals-Water
Matals-Watar
Metals-Waler
Metals-Waler
Metals-WWaler
Metals-Waler
Medals-¥Waler
Metals-Walar
Mutriants-Liquid
Mutrients-Liquid
Mutrienis-Liquid
Mutrianis-Ligquid
Wutriants Liquid

Bio-PeriPhyto
Mutriants-Liquid
Mutrients-Liguid
Mutrients-Liquid
Mutrienis-Liquid
Mutrienis-Liguid
Bio-Chil-a
Bia-Chl-a
Bio-Invertabrates
Bio-Invertabrales
Bio-PeriPhyto
Bio-PeriPhyto
Big-Invertebrates

Azinphos Methyl

Bromacil

Butylate

Chiorpyrifos Etind

Chiorpyrifos Metiyg

Ddazinon

Ethion

Ethoprop

Fanamiphos

Fonofos

Hexazinone

Malathion

Matalaxyd

Metolachlor

Matribuzin

Mavinphos

Naled

Maorflurazon

Parathion Ethyl

Parathicn Meathyl

Phorate

Prometryn

Simazine

Aluminum_308

Arsenic

Cadmium

Calclum

Chromium

Coppar

Iron_271

Lead

Magnesium

Mickel

Sebanium

Silver

Zing

Armmaonia-h

HNO2MNO3-N

N_KJEL_TOT

O-Phosphate-P

Total-P

Algal Growth Potential

Chicrophyil-A, Monochromatic, VWater
Phasophytin-A, Monochromatic, Watar
Phytoplankion-Quantitative-# Wet Taxa
Phytoplankion-Quantitative-#Diatom Taxa
Ammeonia-N

NOZNO3-N

N_KJEL_TOT

O-Phosphate-P

Total-P

Chilorophyll-A, Monochromatic, Periphyion
Phaeophytin-A, Monochromatic, Periphyton
Macroinvert-FyW-CQuak-Dipnet«20-# Taxa
Macroinvert-FW-Cuan-ArtSubsir-# Taxa
Pueriphyton-Cuantitative-# Diatorm Taxa
Periphylon-COuantitative-# Wat Taxa
Macroinvert-FW-Cuan-ArtSubsir-# Taxa

Bio-Invertebrates Macroinwert-FW-QOuan-ArtSubstr-# Taxa

20

0.3 uglL
11.1 mglL
Z uglL
0.5 uglL
0.02 ugll
48.2 uglL
0.81 mg NIL
1.7 mg N/L
1.5 mg NIL
0.081 mg PIL
0.18 mg PIL
23.7 mg DryWEL
(.85 ug/L
0.85 uglL
HTaxa
HTaxa
0.053 mg NIL
.35 mg NIL
068 mg NIL
0.063 mg PIL
0.086 mg PIL
4.4 mgim2
0.32 mg/m2
20 # Taxa
21 # Taxa
15 #Taxa
24 #Taxa
22 # Taxa
19 # Taxa

P EECEPCPr"CPEEECECEECCEEEECEEET CECEECEECEECEECE

>

»

cEcE

0048
0.18
018

0.048

0.095

0.048

0.048

0.095
0.19

0.085

0.085
0,14
0.24

0.015

0.182
0.76
0786

0.182
0.38

0.192

0.192
0.38
0.76
0.8
038
056
0.98
182
0.38
0.76
3.04
0.38
0.58
0.38

0.182
0.56

0.182

300
12
01
0.4
8

3
140
1.2
0.1
a

2
0.08
8
0.2
01
0.2
0.02
0.04
0.3
26
28

0.02
0.01

0.2
0.01

028
028



Appendix 5
Explanation of Biological Measures

{1) Habitat Assessment:

Eight aspects of the physical structura and extent of disturbance are ranked, with 20 possible points for each
facter (FDEP SOP FT 3100, based on Plafkin ef al., 1988 and Barbour and Stribling, 1984). The Habitat Assessment
score includes types and amounts of benthic substrates, water velocity, amount of sand or silt accumulation, axtant of
artificial channalization, bank stability, and riparian zone width and vegetation type. All scores are summed o yield an
averall Habitat Assessment score. Habitat Assessment score ranges from 11-160 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 (1 1-39
paints).

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

Algal Growth Potential (AGP): The effluent and water from contral and test sites are autoclaved, filtered (0.45um),
inoculated with the unicellular green alga, Rhapidocelis subcapitata (formerly Selenastrum capricornutumy), 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 weightiL (Miller et 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
avidence 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 sampla 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 et al. 1978). The
expectad amount of production is calculated as 38 times the total soluble inorganic nitregen (nitrate and nitrite plus
ammonia) 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 N: P ratio 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 viclation of
FAC 62-302.530(62).

{3) Algal Phytoplankton and Periphyton Assemblages

Chlorophyll @ Content: Chlorophyll & content is measured in both phytoplankton and periphyton samples lo estimate
algal biomass (APHA 1992, modified from Standard Methods 10200H). High algal biomass implies nutrient stress
{Stevenson and Bahls 1989) and may be a violation of FAC 62-302,530(47), 62-302.530(48)(a) and/or 62-302.530(48)(b).

Call Density: Cell density is estimated as number/ml for phytoplankton samples and number/cm® for periphyton
samples (APHA 1902, modified from Standard Methods 10200F and 10900G).

Taxa richness: Taxa richness is the number of distinct algal taxa present in a sample. Stress tends to reduce the
numbser of differant types of algae present in a sample, but moderate nutrient enrichment of nutrient poor waters may
sometimes be correlated with increased algal taxa richness (Stevenson and Bahls 1998).

Community Composition: 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 1998) 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 where many taxa are present with more equitable abundance among taxa (Magurran 1988). Low
diversity scores related to a facility's effluent may constitute violations of FAC §2-302.530(47), 62-302.530(48)(a) 62-
302.530(48)(b) and/or 62-302.530(82),

{4) Banthic Macroinvertebrate 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 1998).
Decreases in taxa richness 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).
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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., 1983). Increases in the percent confribution of
the dominant taxon related to a facility’s effluent may constitute viclations of FAC 62-302.530(47), 62-302.530(48)(a)
andfor 52-302.530(48)(b).

Shannon-Weaver Diversity Index: This index is specified in the Florida Administrative Code 62-302 as a measure of
biological intagrity. Low diversity scores are undesirable. Where diversily 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 Indes: 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 considered healthy (Ross 1880). 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(82).

Ephemeroptera/Plecoptera/Trichoptera (EPT) Taxa: This value is the number of EPT taxa present. More EPT taxa
are usually present in unpoliuted waters (Plafkin ef al., 1989, Wallace et al., 1996). Decreases in the number of EPT taxa
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).

Community Gompaosition: Shifts in proportions of major groups of organisms downstream of a point source,
compared to upstream, control conditions, may indicate negative effects of a discharge (Karr and Chu 1988). Shifts in
community compaosition related to a facility's effluent may constitute violations of FAC 62-302.530(47), 62-302.530(48)(a)

§2-302.530(48)(b) and/or 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, pollution 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. 1998a, b)
developed for Florida. Using data from qualitative dipnet samples, the SCI assigns points to seven paramaters, depending
on how closely each parameter approaches an expected reference condition (Barbour ef al. 1996a, 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 caleulation of SCI are taxa rchness, number of EPT taxa, number of Chironomid taxa, percent contribution
of the dominant taxon, the Florida Index, percent contribution of Diptera, and the percent contribution 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 SCI score of
“Poor” or *Wery 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) andfor 62-302.530(52).
(5) Significance Testing
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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 |
Fphyn 2 | 031|043 | 077 | 1.08 | 216 | 294 | 645 [ 1051 [17.00 [30.51 [e0ss| *7
Chlorophyll a {(mg/m }

Hester-Dendy Diversity | 0.84 | 212 | 2.48 | 2.74 | 2.88 | 3.08 | 3.25 | 340 [ 352 | 3.76 | 3.90 3.35
Hester-Dendy Taxa

Richness 6 6.5 g | 115 | 13 15 | 17 | 215 | 26 | 29 | 32 26
 Dipnet Taxa Richness ] 12 17 | 20 | 22 | 245 | 26 | 28 | 3 37 | 53 22
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 | 0.87 | 1.00 | 141 [ 1.26 | 149 | 1.83 | 2.80 0.47
Ammonia 0.02 | 0.02 | 0.04 | 0.05 | 0.06 | 0.08 | 011 | 0.14 [ 0.20 | 0.34 | 0.60 | 0.023
| Nitrate-+nitrite 001 | 0.01 | 0.03 | 0.05 | 0.07 | 0.10 | 014 | 020 [ 032 | 0.64 | 1.05 | 0.072
Total Phosphorus 002 | 0.03 | 0.05 | 0.06 | 0.10 | 0.13 | 018 | 025 [ 039 | 0.74 | 1.51 | 0.035
Ortho-phosphate 001 | 0.01 | 003 | 0.04 | 005 | 0.08 | 011 | 017 [ 027 | 058 | 1.37 | 0.016
Turbidity (NTU) 060 | 080 | 1.20 | 1.45 | 2.10 | 2.80 | 3.60 | 450 [ 6.65 | 10.45 | 16.30 -
TEST SITE

[Parameter [5% [10% |20% |30% |40% |50% |60% |70% [80% |90% [95% |Measured |
Panpingon . | 031 ] 043 | 077 | 1.04 | 216 | 2.96 | 645 | 1051 | 17.00 | 38.51 [ 6085 | 4
Chlorophyll & (mg/m }

Hester-Dendy Diversity | 0.84 | 212 | 248 | 274 | 288 | 3.09 [ 3.25 [ 340 | 3.52 | 3.76 | 3.90 3.8
Hester-Dendy Taxa

Richness G 6.5 9 |15 13 15 | 17 | 215 | 26 | 29 | 32 30
Dipnet Taxa Richness 9 12 17 20 22 245 | 26 28 31 37 53 20
Total Kjeldahl Nitrogen | 0.30 | 0.39 | 0.56 | 0.73 | 0.87 | 1.00 | 111 [ 126 | 149 | 193 | 2.80 0.68
Ammonia 0.02 | 0.02 | 0.04 | 0.05 | 006 | 0.08 | 011 | 0.14 | 0.20 | 034 | 060 | 0.053
Nitrate+nitrite 001 | 001 | 0.03 | 0.05 | 0.07 | 0.10 | 0.14 | 0.20 | 0.32 | 064 | 1.05 0.35
Total Phosphorus 0.02 | 0.03 | 0.05 | 0.06 | 010 | 0.13 | 018 | 0.25 | 0.39 | 0.74 | 1.51 | 0.086
Ortho-phosphate 001 | 0.01 | 0.03 | 0.04 | 0.05 | 0.08 | 0.11 | 0.17 | 0.27 | 059 | 1.37 | 0.063
Turbidity (NTU) 060 | 0.00 | 1.20 | 145 | 210 | 2.80 | 3.60 | 4.50 | 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, 1991 (data collected 1980-1989).

23



Appendix 7

Chemical analyses of effluent and receiving water

STATE OF FLORIDA
DEPT. OF ENVIRONMENTAL PROTECTION
NO. T DISTRIC

Divislon of Water Facilities
Surface Water Saction

MICROBIOLOGICAL ANALYSIS REPORT

rWWTP Q'connor
DATE: COLLECTED RECEIVED PROCESS START
14:45 1500 15:00
21102 2/11/02 211/02 20112102
% SAMPLE TYPE l.‘.\ﬂl_JHT'I' ANALYTICAL METHOD
¢ Waste 5" year

Compliance Final EfMuent Duval Membrane Filler
ANALYST COMMENTS
Kallameyn

020074 Control 1350 | 15:30 633 B

020078 Tasl 12:00 | 1530 430 ﬁ r 1
020075 Final Efflusnt 11:00 | 15:30 10 B 4 K
om Kallamayn 1
PAGE 1
STATE OF FLORIDA
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16.16

Reported by: Bipin Adhyuu Date:: 0271872002

K = Aciual value is kmovn to be leis than the value given.

A= Value is the mean of twa or mare determinations.

0= Sampled, but analyais lost or nol performed.

Q = Sample held beyond the accepled bolding tme.

T = Value reported is Jess thas the labarstory method detcction limi,

U= Indicates that the compamnd was analyzed for but not delected.

Y = The laboratory analysis was from an nopreserved or impropesly preserved sumple.
TE] = Thata & rejocted and shoukd not be used,

L = O - scale high, Actual value is known to be greater than vahue given

J = Estimuicd valuc; value not sccurate.
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STATF OF FLORIDA
DLEFARTMENL OF LNV RONMENTAL PROTECTION
NORTHEASL DISL FICT

7125 BAYMBADOWS WaAY, SUTT B-200 Comp.AF & 8602346
JACRSONVTILE, FT. 32156=7577
EAMPLE W 020076 STATION: DATE: 01102 LMl 1150
SAMPLE SOURCE  Sponecr WWTE SAMPLAR: (YCoanoc’Kalleweyn
STATION LOCATICN:  Tew Sile
PHOURAM MOD: DWW COMPLIANCE:  [F] eeosceMents:  [J
FIELD MEASTREMENTS "
Tot Depth 1.2 Kamiple Nepth: 86 | W.Temp °C: | 1576
| Condoctivity: pmnobicm (FPA 120,10 | 440 Diss. Oygen (EPA 3601} | 558 | LPA170.]
Rweam Velacity: 0.18 Saliniy: T.R.C. wgll
pHAFTA 150,1) 6.76 Senuhi: FT'A 330.5
WEATHER COMDITIONS:
LABORATORY MUASLEEMUNIE
"I agbridiry (NTL] : Calor {TiCa):
| EPa 180.| EDA 110.2
pH (standard o) Conductivits umche’zmy
EF4 150.1 RPA |20.1
The (ollowing valucs ars in mg'l.
B.OD: | CROD: 1K c.on:
EPA 405.1 | BM 5210-8 LPA 4104
Tol S8 1 Yel, 8.5; 1 Hix. $8: 1K
EBA 1602 :RlA 1604 ! ,
Ol & Gireane = : TS TotHardnces :
Eradqidl EPA 160.1 EPA 1302
T, Alkulindty: Bettleable Matter: Lriss. OUxypen:
LPA 3101 EPA L6033 EPA 3602
CUOMBENTE:
Saatiple Cestoy
Sampls Released ro: Tom Kallemeyn Toate: 021172002
Preservalon: ke T fme 14:45
Reportad by: Bapin Adhyary Trase:: Q1872002

K = Actual value 1s kooen ta be less thon the value ghven.

A = Value i the mean of ro or more detorminatinns.
0 = Sarnpled, but aralysis 1058 0 Lol parlvinmed,
Q = Sarnple hield beyond the scoepled holding time,

T = Vules reporved is lens than e lsboratory wethod detection lindt
L' = ludicatc that the compmand was snalyeed for bid nod derpcted,
¥+ The Whorilory analysis wes fhom an unpreserved or enpruperly prescoved saple,

REF — Dala is rijected and shosld oot be wed,

L = QT - scale bigh Actua) velue is koowa ta be greater fuan value given

J = Estirnated vahoo;, value ROl SCCUMSLS.
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SIAlL O FLOKLDA
DEFARTMENT OF ENVIEOMMENT AL FROTECTION

MORTHRAST DISTRICT
TH23 BAYMEADDWSE WAY, SUILB-200 Clonp QAT ¥ 280230
JACKSONVILLE FL 32256-T377
SAMPLE D :  02007% STATION @ DATR: 07102 TIME: L1:25
SAMPLE SOURCE  Spencer WWTP SAMPLER:  O'ConmcrXalleneym
STATION LOCATION:  Tinal EMluent
PROGHAM MO0 Dy COMPLIANGE: [] RNFORCRAMENT: |
FIBLD MEASUREMENTS
Tot. Depth: 20 Sample Deph: 10 W.Terp. "C. | 2158
Coodwelizity- pmobiom {LFPA 120.1) 98 Migs. Oxygen (FPA 360.1) | 6.74 EPA 1701
Stropm Valugil Salligiry: 0.3 T R.C: mggfl
pHAEPA 150.1) 671 Seechi: EPA 350.3
WEATHER COXNDITIONS:
LADORATORY MEASUNLEMENLY
Turbidity (NTL? : Callor (FICa):
FPA IR0LI LA 1102
pH (zrandard unitl Coomductivitpfpmohgien)
| BPA 150.1 CPA £20.1
Tl fellowinig vulses une in mel.
ROD: CBOD: K coan:
EPA 405.1 5M 5210-B FPA 4104
ToL 58: 1 Yol 5.5 F ] Fix. 53¢ 1K
EPA 160.2 Fra Ladd
(il & Greann ! TS “lol) Lirdness ;
FPA 4131 EPA L6k EPA 120.2
T. Alkalinily: Bettleable Mamer: Tiss. Oxygen:
EPa 3101 BPA L6035 FTFA 3602 X
CUMMENTS:
Saanple Custody
Somple Relegsed to: Tom Eallemeym Lrate: Q] 12002
Messivalion: loe Time: 14:45
Heported biy: Bipin Adhyare Dute: 02182002

K — Actual value s ko 1o be less than the valog given,

A= Value ks the tsen of two ur more delecminations,

0 = Ranmplbed, bul unalysis lour or not performed.

€)= Sumple beld beyond the sccepted Lolding Gme.

T — ¥alue reparted is fees than the lalinsatery methed detection lisil,

L = Indicatrs that the cndipoand wa amalvesd fi bul oo detected,

¥ = The labnwatsry snalytis wis from un umpreserved or imgeoperly preserved somple.
RAJ —Thita s rejocled mod should not be vasd.

L = Q- scale high. Actusl valne is kmewn ta be groater tham vahue gives

J = Estimated value; valoe not asourah;.
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Appendix 8
Habitat Assessment and Field Sheets.
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ITI.‘WE TNt ADEACY CODE___ ATOOE,; 5T

STREAM/RIVER HABITAT ASSESSMENT FIELD SHEET
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Appendix 9

Density (number/cmZ) and taxa list for periphyton collected from glass microscope slides incubated for 28 days
upstream and downstream of Spencer Wastewater Treatment Plant discharge, February 11,2002, Taxa
callected and density (numberfcm?) rounded to nearest individual.

Control Site  Test Site
Bacillariophyceae:

Achnanthes hungarica - 522
Achnanthes lanceolata 443 131
Cocconeis placentula B641 -
Cyclotella sp. 443 914
Cymbellaceae - 522
Eunotia sp. 94606 25339
Eunotia formica - 131
Eunotia tautoniensis - 1
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
Chiorslla sp. 443 327
Chlorococcaceae - 131
Chlorophyceae - 1
Mougeotia sp. 222 13
Oedogonium sp. 222 196
Scenedesmus acutiformis - 13
Scenedesmus dimorphus - 196
Schroederna seligera 222 -
Ulothrix sp. - 261
Cyanophyceae:
Anabaena sp. 222 327
Aphanocapsa sp. = 65
Chroococcaceas - 131
Chroococcus turgidus - 65
Cyanobium parvurm 443 261
Cyanobium plancticum 1851 784
Lyngbya sp. - 457
Microcystis sp. - 261
Oscillatoria sp. 222 718
Rhabdogloea sp. 665 -
Schizothrix sp. - 131
Soientia sp. 222 -
Euglenophyceae:
Euglena sp. - 65
Lepocinclis sp. - 131
Phacus 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
(individualsim2) rounded to the nearest individual (n = 3 samples).

Control Site  Test Site

Annelida:
Oligochaeta
Dero sp. g 5
Dero digitata complex - 3
Slavina appendicufata - 89
Stylaria lacustris 3 -
Arachnida:
Acariformes
Atractides sp. 3 -
Sperchonopsis sp. 11 -
Insecta:
Coleoptera
Ancyronyx variegatus - 5
Dubiraphia sp. 3 11
Microcyllioepus pusillus 16 -
Peltodytes sp. - 3
Diptera
Ablabesmyia mallochi 3 185
Chironomidae 29 3
Chironomus sp. - 24
Corynonetra sp. 11 21
Dicrotendipes sp. - 3
Dicrotendipes modestus - "
Dicrotendipes neomodestus - 26
Hemerodromia sp. 26 -
Kiefferulus sp. - 5
Labrundinia becki - 42
Labrundinia pilosella - 5
Nanocladius sp. - 26
Nilotanypus fimbriatus 5 -
Paralanyfarsus sp. - 16
Paratanylarsus sp. ¢ epler - 5
Pentaneura inconspicua 28
Phaenopsectra obediens grp. 3 -
Phaenopsectra punclipes arp. - 3
Polypedilum fallax 8 11
Polypedilum favum 249 -
Polypedilum illinoense arp. - 3
Paolypedilum scalaenum grp. 3 -
Polypedilum triturm - [
Rheccricotopus robacki 3 -
Rheotanylarsus exiguus grp. 164 3
Rhectanytarsus pellucidus i -
Simulium sp. 19 .
Stempellinella sp. - 24
Tanytarsus sp. - 5
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Diptera continued
Tanytarsus sp. | epler
Tanylarsus 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 comutus

Trichoptera
Cheumatopsyche sp.
Hydropsychidae

Mollusca:

Pelecypoda
Sphaeriidae

Gastropoda
Ancylidae
Ferrissia sp.
Micromenetus dilatatus

146
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Appendix 11

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

Control Site Test Site
Annelida:
Oligochaela
Slavina appendiculata 3 6
Arachnida:
Acariformes
Atractidas sp. 1 -
Sperchon sp. 1 -
Crustacea:
Amphipoda
Crangonyx sp. - 1
Gammarus sp. - 1
Dacapoda
Procambarus sp. 1 -
Insecta:
Coleoplera
Dubiraphia sp. - B
Microcyliospus pusilus 21
Stenaimis sp. 4
Diptera
Ablabasmyia mallochi -
Chironormidae 2
Corynoneura sp. &
Dicrotendipes sp. 2
1
1

=2
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Hemerodromia sp.
Labrundinia sp.
Labrundinia backi
Labrundinia pilosella -
MNanocladius sp. -
Pentaneura inconspicua 1
Folypedilum flavum 8
Polypedilum scalaenum grp. 1
Rheolanylarsus exiguus grp. 14
Rheotanytarsus pellucidus 7
Simulium sp. 27
Stempsllinella sp. -
Tanytarsus sp. | epler -
Ephemeroptera
Acerpenna pygmaea 1 -
Stenonema sp. 5 =
Tricorythodes albllineatus 1 -
Odonata
Aeshnidae - 1
Coenagrionidae 1 -
Trichoptera
Cheumatopsyche sp. 6 2
Mollusca:
Gastropoda
Ancylidas 2 -
FPhysella sp. - 1
Pelecypoda 1 -

Mo~ Bomom o ww



gm S ; : e
Transaclion Code N.FOES Nl.l.l'IEIEFl. YRMADITIA Imn Typa rmpodur F:-: Type

1H 21_5] :5_|F LIDlI ?|3l3|'-?‘|| |11 12|D|£|0|2 |“|1? 1ahi| 19U zuu
LLLLEE T

MPDES NUMBER h'up Type

¥|3|3|?|.| |11 12|DIZ|D|2 | I!'ﬁ 13|_|
|H|HII|| 11 LT L

39



