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Facility Overview 
The Lynn Haven Wastewater Treatment Facility is a Municipal Domestic Wastewater Treatment Plant. The effluent 
is discharged into St. Andrew Bay, a Class III Marine Water (see map Appendix A) at Discharge Location (D‐001) 
which extends approximately 1550 feet from shore and discharges at a depth of 32 feet. The Millville WWTF point 
of discharge is adjacent to the Lynn Haven WWTF point of discharge. In addition to Millville WWTF there are 
several major NPDES facilities that discharge into St. Andrew Bay, including the Chevron USA Panama City 
Terminal, St. Andrews WWTF and Military Point WWTF (see Appendix A‐2). The design flow of the wastewater 
system is 2.5 million gallons per day (MGD). The annual average flow to D‐001 for February 2011 to January 2012 
was 1.43 MGD. The plant discharges using a sequencing batch reactor, and the flow measured during this survey 
ranged from 900 gallons per minute and 2200 gallons per minute (Lynn Haven WWTF staff). 
 
Biological assessments 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 facility and its 
receiving‐water body, are used to determine appropriate permit conditions. 
 
See the Facility Summary (Appendix B) for a description of the facility, summary of permit limits, and discharge 
monitoring report (DMR) information. 
 
 

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 the Outfall (Test Site), 2.9 miles southeast of the Outfall 
(Control Site East) and 1.8 miles southwest of the Outfall (Control Site West). The Control Site West was chosen 
because it was used in a 2009 inspection for another facility so that temporal comparisons between the 
macroinvertebrate communities can be made. However differences in the number of ponar samples collected 
prevent a direct comparison from being made. The facility was discharging to the bay when the Fifth Year sampling 
was conducted. Sites were sampled on an incoming tide (water flowing north) but the rise in water was less than 1 
foot. The effluent pipe’s diffuser boil could not be seen at the time of sampling, likely due to the depth of the 
discharge. Effluent samples for analyses were taken as grab samples from monitoring location EFF‐02 after 
dechlorination. Toxicity samples were composite samples collected from EFF‐02. 
 
All field and laboratory biological methods followed Bureau of Laboratories and Biology Section Standard 
Operating Procedures (see http://www.dep.state.fl.us/labs/library/lab_sops.htm and 
http://www.dep.state.fl.us/water/sas/sop/sops.htm for details) and met DEP quality assurance/quality control 
standards (see http://www.dep.state.fl.us/water/sas/qa/index.htm). Explanations of specific methods and 
measurements can be found in Appendix C. 
 
The following were involved in this investigation:  Nathan Mulkey, Corinna Clanton, Rick Abad and Mike King (DEP 
Northwest District) and DEP Central Laboratory in Tallahassee. The report was reviewed by District representatives 
and the Point Source Studies Review Committee (Michelle Fish, Ed Smith, and Nancy Ross). 
 
 

Results 
Organic Constituents ‐ Water (See Table 1 and Appendix F) 

 Atrazine was detected in the effluent at a level between the method detection limit (MDL) and the 
practical quantitation limit (PQL). 

 No organic constituents were detected in the receiving waters or the field blank. 
 

Metals ‐ Water (See Table 1 and Appendix F) 

 All metals in the effluent samples were either undetected or detected at levels that complied with 
Class III Marine Water Quality Criteria (62‐302.530, F.A.C.) and effluent permit limits. 
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 All metals in Control and Test Site grab samples were either undetected or detected at levels that 
complied with Class III Marine Water Quality Criteria (62‐302.530, F. A. C.). 

 Metals were not detected in the field blank. 
 
Toxicity Whole Effluent Test (See Table 1 and Appendices F, G, and H) 

 The freshwater chronic definitive bioassays were performed February 21 through February 29, 2012. 

 The effluent sample IC25 for the fish, Pimephales promelas, and the IC25 for the water flea, 
Ceriodaphnia dubia, were calculated as being greater than 100% effluent because inhibition, if any, of 
growth or reproduction was less than 25% in 100% effluent; therefore, the effluent was in 
compliance with effluent permit limits for chronic toxicity. 

 
Physical and Chemical Parameters (See Table 1 and Appendices E and F) 

 The Test Site had greater littoral alterations, greater storm water discharge and muddier sediments 
than the Control Sites. Of the following habitat types:  mangrove swamp, marsh, oyster bar, grass 
bed, reef, saltern, natural beach, and tidal creek, none were observed at the Test Site. Two to three 
of these habitat types were observed at the Control Sites. 

 Dissolved oxygen (mg/L), pH (Standard Units) and specific conductance of the effluent, Control Sites 
and Test Site complied with Class III Marine Water Quality Criteria (62‐302.530, F.A.C.) and effluent 
permit limits. 

 Total residual chlorine (TRC) of the effluent was undetected in the bioassay sample as measured in 
the FDEP laboratory. The sample was held beyond the normal holding time for this measurement (Q 
qualifier). 

 Chlorophyll a (corrected) was detected in the 3 receiving water sites all between the MDL and PQL.  
Effluent chlorophyll a – corrected was detected at a slightly higher level than the Control and Test 
Sites. 

 Total suspended solids (mg/L) and Carbonaceous Biological Oxygen Demand (CBOD; mg/L) of the 
effluent complied with permit limits. 

 
Microbiology (See Table 1 and Appendix F) 

 Fecal coliforms detected in the effluent complied with Class III Marine Water Quality Criteria (62‐
302.530, F.A.C.). Enterococci detected in the effluent were over 8 times higher than the next highest 
sample in this study. Since the samples were not collected at the microbiology compliance point (EFA‐
02), further sampling at the compliance point for fecal coliforms and enterococci is needed to 
determine if there is an exceedance of permit limits. 

 Enterococci and fecal coliform analyses were performed by The Water Spigot, Panama City, Florida. 

 Control Site East and West Fecal Coliforms were detected at levels that complied with Class III Marine 
Water Quality Criterion (62‐302.530(6), F.A.C.). Enterococci were detected at a low level in both sites. 

 Test Site fecal coliforms were undetected and therefore complied with Class III Marine Water Quality 
Criterion (62‐302.530(6), F.A.C.). Enterococci were detected at a low level. 

 
Nutrients (See Table 1 and Appendices F) 

 Total phosphorus and total nitrogen of the effluent complied with effluent permit limits. 

  All effluent nutrient values with the exception of un‐ionized ammonia were higher than the Control 
Sites and Test Site. Test Site nutrient values were similar to the Control Site and do not reflect 
nutrient enrichment from the effluent. 

 Nutrients were undetected in the field blank. 
 
Algal Growth Potential (See Table 2 and Appendix F) 

 Raschke and Shultz (1987) determined that AGP values above 10.0 mg dry weight/L represent a 
“problem” threshold for marine receiving waters, implying nutrient enrichment. The AGP of the 
salinity adjusted effluent was below the “problem” threshold for the saltwater species Dunaliella 
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tertiolecta. The ratio of total nitrogen to total phosphorus suggests that the effluent is phosphorus 
limited. 

 AGP values for the Control Sites and Test Site were undetected for the saltwater species Dunaliella 
tertiolecta. 

 Raschke and Schultz (1987) found that AGP values above 5.0 mg dry weight/L represent a “problem” 
threshold for fresh receiving waters, implying nutrient enrichment. The AGP value of the effluent 
using the freshwater species Pseudokirchneriella subcapitata was 15 times the “problem” threshold. 

 One potential reason for the lack of growth in the salinity‐adjusted effluent sample is precipitation of 
enough orthophosphate by the added salts that the sample became extremely phosphorus‐limited 
(Manahan 1994). 
 

Sediments (See Table 3, Figures 1 and 2, and Appendix F) 

 A sediment sample was only collected for the Test Site. Control Site samples were planned but due to 
an error they could not be collected. 

 The Test Site sediments were mostly fine silt. The sample was black, very porous and consisted of 
28% dry weight organic content. 

 Arsenic (9.02 mg/kg A), chromium III (54.1 mg/kg A), and copper (20.8 mg/kg A) exceeded the TEL for 
metals. 

 Anthracene(66 µg/kg  I), benzo(a)anthracene(140 µg/kg), benzo(a)pyrene(140 µg/kg  I), chrysene(170 
µg/kg), fluoranthene(310 µg/kg), naphthalene(41 µg/kg  I), phenanthrene(160 µg/kg) and pyrene(340 
µg/kg) exceeded the Threshold Effects Level (TEL) for organic constituents. 

 Anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, benzo(k)fluoranthene, indeno(1,2,3‐cd)pyrene 
and naphthalene were detected in the Test Site sediment sample at a level between the MDL and 
PQL. 

 The sediment metal levels may be due to greater binding affinity of metals to smaller sediment 
particle sizes (Horowitz, 1985). 

 
Bioassessment ‐ Macroinvertebrates (See Table 4a, Table 4b and Appendices I‐1 and I‐2) 

 No study establishing the path of the effluent plume was conducted prior to sampling. The effluent 
plume was assumed to move South of Outfall D‐001. 

 Macroinvertebrate samples were collected using a petite ponar. Each sample consisted of 6 ponar 
drops. 

 The Shannon‐Weaver Diversity score at the Test Site (3.14) showed a 38% reduction compared to the 
Control Site West score (5.05). The Control Site East score (3.22) was similar to the Test Site. 
However, all three sites had less than 300 individuals, and Shannon Weaver diversity scores 
calculated with less than 300 individuals have the potential for negative bias (Lande 1996). 

 The macroinvertebrate communities may be qualitatively compared using Bray Curtis Similarities. 
Bray Curtis Similarities are commonly used to compare biological communities in ecological studies. 
The Control Site West and Test Site were more similar than any other paired site comparison at 
21.1%. Control Site East was 7.9% similar to Control Site West which indicates high natural variability 
in the macroinvertebrate community possibly due to natural and spatial influences on community 
structure or multiple discharge influences within St. Andrew Bay. 

 The Test Site had more bivalves but fewer polychaetes than the Control Sites. The dominant taxon at 
the Test Site was the bivalve Sphenia fragilis. This taxon accounts for the larger percentage of 
suspension feeders at the Test Site. The dominant taxon at the Control Site East was the polychaete, 
Minuspio perkinsi and at the Control Site West, the polychaete, Scoletoma verrilli. 
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Conclusion 
The nutrient results and the AGP values do not reflect nutrient enrichment at the Test Site as a result of the 
effluent. Further sampling of fecal coliforms and enterococci at the compliance point is needed to determine if 
there is an exceedance of permit limits. Anthracene, benzo(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene, 
naphthalene, phenanthrene and pyrene detected in Test Site sediments exceeded the Threshold Effects Level (TEL) 
for organic constituents. Arsenic, chromium III, and copper in the sediments exceeded the TEL for metals. The 
sediment metal levels may be due to greater binding affinity of metals to smaller sediment particle sizes (Horowitz, 
1985), which is consistent with the analytical results. The Test Site sediments consisted of 28% dry weight organic 
content. The benthic macroinvertebrates at the Test Site may have been adversely affected by the high organic 
content, the PAHs, and/or the 3 metals exceeding the TEL in the sediment samples. Low numbers of 
macroinvertebrates were collected from all three study sites. The Test Site had approximately half the number of 
individuals found at the Control Sites. Sediment results cannot be directly attributed to the Lynn Haven effluent 
since sediment samples were not collected at the Control Sites for comparison. Also, there are multiple discharges 
into the bay including the Millville outfall directly adjacent to the Lynn Haven outfall which would complicate the 
assignment of results to a single effluent. 
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Table 1. Effluent limits, Class III Criteria for predominantly marine waters and chemical, microbiological and toxicological data.

Lynn Haven WWTF
Class III 

Criteria

Effluent 

Limits

Atrazine ‐ ‐ 0.1 I ‐ ‐ ‐

Aluminum ≤ 1500 ‐ 47 60 45 I 44 I
Arsenic ≤ 50 ≤ 50 p 0.25 U 0.75 U 0.78 I 1.1 I
Cadmium ≤ 8.8 ‐ 0.05 U 0.15 U 0.15 U 0.15 U
Calcium (mg/L) ‐ ‐ 27.1 351 372 364
Chromium‐III ‐ ‐ 0.3 U 0.9 U 0.9 U 0.9 U
Copper ≤ 3.7 ≤ 3.7 p 2.73 1.5 U 1.5 U 1.5 U
Iron ≤ 300 ‐ 33 I 90 U 90 U 90 U
Lead ≤ 8.5 ≤ 8.5 p 0.2 U 0.6 U 0.6 U 0.6 U
Magnesium (mg/L) ‐ ‐ 13.1 1100 1180 1170
Nickel ≤ 8.3 ≤ 8.3 p 0.77 I 0.75 U 0.75 U 0.75 U
Selenium ≤ 71 ‐ 0.2 U 0.6 U 0.6 U 0.6 U
Silver ≤ 2.3 ‐ 0.025 U 0.075 U 0.075 U 0.075 U
Sodium ‐ ‐ 57 9320 9900 9550
Zinc ≤ 86 ≤ 86.0 p 38 15 U 15 U 15 U

Total  Organic Carbon ‐ ‐ 5.6 2.2 I 2.7 I 2.3 I
Ortho‐phosphate ‐ ‐ 0.017 0.008 U 0.008 U 0.009 I
Total  Phosphorus ‐ ≤ 2.0 p 0.055 0.013 I 0.014 I 0.018 I
Total  Ammonia ‐ ‐ 0.035 0.01 U 0.01 U 0.01 U
Un‐ionized Ammonia ‐ ‐ ≤ 0.02 c ≤ 0.02 c ≤ 0.02 c ≤ 0.02 c
Nitrate and Nitrite ‐ ‐ 1.2 0.005 U 0.005 U 0.005 U
Total  Kjeldahl  Nitrogen ‐ ‐ 0.7 0.16 U 0.16 U 0.16 U
Organic Nitrogen ‐ ‐ 0.665 c ≤ 0.08 U c ≤ 0.08 U c ≤ 0.08 U c
Total  Nitrogen ‐ ≤ 9.0 p 1.9 c ≤ 0.08 U c ≤ 0.08 U c ≤ 0.08 U c

Dissolved Oxygen (mg/L) ≥ 4.0 ‐ 10.1 8.3 8.2 8.1
pH (SU) 6.5 ‐ 8.5 6.5 ‐ 8.5 7.3 7.9 7.9 7.8
Conductivity (µmhos/cm) ‐ ‐ 55 45736 47968 47264
Temperature (°C) ‐ ‐ 18.4 16.7 16.9 17.0
Salinity ‐ ‐ ≤ 0.03 c 36 c 37.8 c 37.1 c
Sample Depth (m) ‐ ‐ ‐ 0.15 0.15 0.15
Total  Residual  Chlorine (mg/L) ≤ 0.01 ‐ ≤ 0.03  UQ£ ‐ ‐ ‐
Chlorophyll  a  (µg/L) ‐ Corrected ‐ ‐ 3.6 1.5 I 1.7 I 1.6 I
Phaeophytin (µg/L) ‐ ‐ 0.41 U 0.4 U 0.4 U 0.4 U
Total  Suspended Solids  (mg/L) ‐ ≤15.0 s 3 I 11 8 I 10 I
Alkalinity (mg CaCO3) ‐ ‐ 86 104 A 110 109
Turbidity (NTU) < 29 t ‐ 1.1 A 1.8 0.95 1
Color (PCU) ‐ ‐ 23 2.5 U 2.5 U 2.5 U
Chemical  Oxygen Demand (mg/L) ‐ ‐ 78 620 620 640
CBOD, 5 day (mg/L), N ‐ inhibited ‐ ≤ 12.6 s 0.72 I 1.0 IJ 1.1 IJ 1.2 IJ
BOD, 5 day (mg/L), N ‐ uninhibited ‐ ‐ 1.0 I 1.4 I 1.5 I 1.2 I
Chloride (mg/L) ‐ ‐ 76 16000 18000 17000
Fluoride (mg/L) ≤ 5.0 ‐ 0.29 1.1 1.1 1.1
Sulfate (mg/L) ‐ ‐ 47 2300 2400 2300
Flow (MGD) ‐ ≤ 2.5 a 1.43 a ‐ ‐ ‐

Bioassay ‐ Water flea  (Ceriodaphnia dubia)  survival and reproduction ‐ ≥ 100 > 100† ‐ ‐ ‐
Bioassay ‐ Fish (Pimephelas promelas)   growth and survival ‐ ≥ 100 > 100† ‐ ‐ ‐

Enterococci
¥

‐ ‐ 172 20 B 8 B 8 B

Fecal  Coliforms  
¥

≤ 400s  
#

‐ 89 B 1.1 B 1.1 B 1 U

a ‐ Annual  average
c ‐ Value is  calculated
p ‐ 16 hour flow proportioned composite
s  ‐ Single sample
t ‐ Shall  not exceed 29 NTUs  above background
A ‐ Value reported is  the mean of two or more determinations
B ‐ Results  based on colony counts  outside the acceptance range
I ‐ The reported value is  between the laboratory method detection l imit and the laboratory practical  quantitation l imit

Q ‐ Sample held beyond normal  holding time
U ‐ Material  analyzed for but not detected; value reported is  the method detection l imit
IC25 ‐ 25% Inhibition Concentration
¥ ‐ Fecal  coliform analysis  performed by The Water Spigot, Panama City, FL
# ‐ If 10 or fewer samples  are taken within a month, the single sample l imit is  400 CFU (62‐302.530(6), F.A.C.)
£ ‐ measurement taken in the FDEP laboratory
†‐Insufficient inhibition of growth or reproduction to calculate the IC25

J ‐ Estimated value;CBOD‐Control  Site East and Control  Site West‐GGA Control  Sample result was  223 ppm.  The control  sample acceptance 

l imits  are 165 +/‐ 26 ppm;CBOD‐Test Site‐Laboratory duplicate result is  0.99 I mg/L.  Precision data is  unavailable due to the small  amount of 

analyte in the QC sample. GGA Control  Sample result was  223 ppm.  The control  sample acceptance l imits  are 165 +/‐ 26 ppm.

Toxicity (Chronic Definitive, IC25, % effluent)

Microbiology (Number of colony forming units/100ml)

Test Site

Organic Constituents (µg/L)

Metals (µg/L unless otherwise noted)

Nutrients (mg/L)

General Physical and Chemical Parameters

Effluent
Control Site 

East

Control Site 

West
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Lynn Haven WWTF

Inorganic Total

Location N:P ratio N:P ratio

Effluent 76.5 7.3 ± 1.5 23.7 ± 4.7 72.6 34.5

AGP

(measured)

Predicted AGP

(OP) ± 20%

Predicted AGP

(TP) ± 20%

Table 2a. Measured and predicted algal growth potential (AGP; mg dry weight/L) for 

orthophosphate (OP) and total phosphorus (TP) limitation of the freshwater species 

Pseudokirchneriella subcapitata  and ratios of nitrogen to phosphorus.

Lynn Haven WWTF

Inorganic Total

Location N:P ratio N:P ratio

Effluent* 6.5 72.6 34.5

Control  Site East 3.0 U 1.9 12.7

Control  Site West 3.0 U 1.9 11.8

Test Site 3.0 AU 1.7 9.2

* ‐ sample salinity adjusted to 7ppt

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

U ‐ Material  analyzed for but not detected; value reported is  the 

method detection l imit

Table 2b. Measured algal growth potential (AGP; mg dry 

weight/L) of the saltwater species Dunaliella tertiolecta  and 

ratios of nitrogen to phosphorus.

AGP

(measured)
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Table 3. Sediment Data for City of Lynn Haven WWTF

TEL PEL

< 0.063 mm ‐ ‐ 72.6 A

0.063 ‐ 0.125 mm ‐ ‐ 13.6 A

0.125 ‐ 0.25 mm ‐ ‐ 8.15 A

0.25 ‐ 0.5 mm ‐ ‐ 4.49 A

0.5 ‐ 2.0 mm ‐ ‐ 1.19 A

> 2.0 mm (percent dry weight) ‐ ‐ 2.2 AJ

Organic Content (percent dry weight) ‐ ‐ 28 A

Anthracene 46.9 245 66 I*

Benzo(a)anthracene 74.8 693 140 *

Benzo(a)pyrene 88.8 763 140 I*

Benzo(b)fluoranthene ‐ ‐ 220

Benzo(g,h,i)perylene ‐ ‐ 80 I

Benzo(k)fluoranthene ‐ ‐ 77 I

Chrysene 108 846 170 *

Fluoranthene 113 1494 310 *

Indeno(1,2,3‐cd)pyrene ‐ ‐ 71 I

Naphthalene 34.6 391 41 I*

Phenanthrene 86.7 544 160 *

Pyrene 153 1398 340 *

Arsenic 7.24 41.6 9.02* A

Cadmium 0.676 4.21 0.31 A

Chromium III 52.3 160 54.1* A

Copper 18.7 108 20.8* A

Lead 30.2 112 28.4 A

Nickel 15.9 42.8 13.7 A

Silver 0.733 1.77 0.171 A

Zinc 124 271 64.2 A

Sediment Quality Assessment Guidlines  (MacDonald 1994): TEL = Threshold Effects  Level; PEL = Probable Effects  Level

* Exceeds  the threshold effects  level  from Sediment Quality Assessment Guidlines  (MacDonald 1994)

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

I ‐ The reported value is  between the laboratory method detection l imit and the laboratory practical  quantitation l imit

J ‐ Estimated value; Result is  J‐qualified due to a lab duplicate RPD failure. Particles  > 2.0 mm are analyzed as  a 

percentage of the total  dry weight, not by laser, and therefore not calculated in the sum total  of all  fractions.

Metals (mg/kg)

Test SiteLynn Haven WWTF

Sediment Quality 

Assessment Guidelines

Particle Size Distribution (percent volume < 2mm)

Organic Content

Organic Constituents (ug/kg)
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Lynn Haven WWTF

Shannon‐Weaver Diversity

Number of Taxa 24   51   17  

Percent Dominant Taxon 32.0   9.4   32.9  

Number of samples/site 6 6 6

Total  Number of Individuals  (counted) 184   198   96  

Amphipoda 1.6   14.6   0.0  

Bivalvia 3.3   14.2   52.0  

Cumacea 0.0 1.0 2.1

Decapoda 2.7   0.5   1.1  

Echinodermata 4.9 1.0 0.0

Gastropoda 0.0   13.2   0.0  

Isopoda 0.0   1.5   0.0  

Nemertea 17.3 5.0 12.4

Polychaeta 70.1   41.4   32.5  

Sipuncula 0.0 1.0 0.0

Tanaidacea 0.0 3.5 0.0

Other 0.1 3.1 0.0

Browser‐Grazers 1.6   5.8   0.0  

Burrowing Deposit Feeders 57.5   17.7   17.8  

Predators 25.8   24.2   17.7  

Scavengers 2.7   7.3   4.2  

Scrapers 0.0   7.1   0.0  

Surface Deposit Feeders 1.1   6.6   2.1  

Suspension Feeders 5.7   19.6   56.1  

Unknown 5.5   11.8   2.1  

Table 4a. Macroinvertebrate Petite Ponar Samples ‐ Quantitative.                                    

Invertebrates identified by Water and Air Research, Inc.  Metrics Calculated By FDEP.

* ‐ Shannon Weaver Diversity scores  calculated on samples  with < 300 individuals  have the 

potential  for negative bias  (lower diversity scores  compared to sites  with more individuals) 

(Lande 1996).

Functional Feeding Groups: Percent of total

Control Site East

Minuspio perkinsi

(Polychaeta)

Control Site West

Scoletoma verrilli

(Polychaeta)

Test Site

Sphenia fragilis

(Bivalvia)

Summary Statistics

Community Composition: Percent of total

3.22* 5.05*

Dominant Taxon Name

3.14*

Lynn Haven WWTF
Control 

Site East

Control 

Site West

Control Site West 7.9% ‐

Test Site 12.1% 21.1%

Table 4b. Bray Curtis Similarities‐

Macroinvertebrate Community 

Comparison
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Figure 1. Sediment particle size for Test Site at Lynn Haven WWTF, February 22, 2012
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Appendix A‐2. 

St. Andrew Bay NPDES Discharges 
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Appendix C 

Explanation of Measurements 

  

(1) Quality Assurance and Quality Control  

FDEP's quality assurance requirements for analytical laboratories and field activities are codified in Chapter 62‐160, F.A.C., Quality 
Assurance (QA Rule) and in internal Standard Operating Procedures (FDEP SOPs). Methods for all analyses are on file at the FDEP Central 
Laboratory in Tallahassee and may be viewed on the web at http://www.floridadep.org/labs/sop/index.htm and/or 
http://www.floridadep.org/labs/qa/index.htm . 

(2) Chemical Analyses 

The effluent and water from sampling stations were analyzed for nutrients, metals, organic constituents (base, neutral, and acid 
extractables) and pesticides.  The results from these analyses were compared with Water Quality Criteria  (62‐302, F.A.C.) and facility 
permit limits.  Exceedances of Water Quality Criteria may constitute violations of specific provisions of Chapter 62‐302 (F.A.C.) and/ or 
facility permit limits. 

(3) Toxicity Bioassays 

Greater than 50% mortality in an acute toxicity test may constitute an exceedance of 62‐302.500(1)a and/or a violation of facility permit 
limits.  An inhibition concentration greater than 25% in a chronic test may constitute exceedences of 62‐302.530(20), 62‐302.530(61) 
and/or a violation of facility permit limits.  Standard reference toxicant (SRT) tests are conducted monthly to ensure quality in toxicity 
testing.   

(4) Bacteriological Testing  

High levels of fecal coliform bacteria may constitute an exceedance of 62‐302.530(6) and/or a violation of facility permit limits.  Fecal 
coliform and enterococci results often are based on colony counts outside the acceptable range (B‐qualifier).  The dilutions performed 
on the sample did not yield results within the method acceptable range of 20‐ 60 colony forming units per plate.   The B‐qualifier does 
not affect data quality. 

(5) Chlorophyll a Content 

 Chlorophyll a content is an estimate algal biomass.  High algal biomass implies nutrient stress (Stevenson and Bahls 1999) and may 
constitute exceedences of 62‐302.530(46), F.A.C., 62‐302.530(47)(a),  F.A.C. and/or 62‐302.530(47)(b), F.A.C. 

 (6) Algal Growth Potential (AGP) 

The algal growth potential (AGP) value is the peak growth of the alga within that 14‐day period, recorded as mg dry weight/L.  Raschke and 
Shultz (1987) found that an AGP above 10.0 mg dry weight/L represents a “problem” threshold for marine receiving waters, implying 
nutrient enrichment. High AGP values may constitute exceedences of 62‐302.530(46), F.A.C., 62‐302.530(47)(a), F.A.C. and/or 62‐
302.530(47)(b), F.A.C. 

The concentration of nutrients in a water sample may be used to calculate the expected yield of AGP in a low salinity sample under the 
assumption that other required nutrients (e.g. silicon, micronutrients) are present in excess (Miller et al. 1978). The expected amount of 
production is calculated as 38 times the total soluble inorganic nitrogen (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 10:1, nitrogen limitation of algal production is likely.  When the N:P ratio is 20:1 or greater, phosphorus 
limitation is likely (EPA‐822‐B‐00‐002).   For ratios in‐between, co‐limitation may occur. Production of lower biomass than expected may be 
evidence of growth inhibition related to toxic compounds present in the water sample tested and may constitute an exceedance of 62‐
302.530(61), F.A.C.. Expected AGP is not calculated for marine samples incubated with Dunaliella.  

(7) Sediment Sampling 

Sediments were collected using a petite ponar dredge at all sampling stations. Sediment samples were analyzed for metals, organic 
constituents, pesticides, organic content and sediment grain size. The results from these analyses were compared with sediment quality 
assessment guidelines applicable to Florida coastal waters (Table 4. in MacDonald 1994). The range of sediment contaminant 
concentrations that fall below the threshold effects level (TEL) are not likely to be associated with adverse biological effects on aquatic 
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organisms.  The range of sediment contaminant concentrations that fall above the probable effects level (PEL) are usually or always 
associated with adverse biological effects.  Within the range of concentrations delineated by the TEL (lower limit) and the PEL (upper limit), 
adverse biological effects are possible but it is difficult to predict the occurrence, nature, and/or severity of these effects (MacDonald 
1994).  

 
 (8) Benthic Macroinvertebrate Assemblages 

Benthic macroinvertebrates were collected using a petite ponar dredge at all sampling stations. Five replicate ponar samples were 

collected at each station and sieved through a 500 m mesh. Benthic macroinvertebrates were sorted and identified to the lowest 
practical taxonomic level, usually species. 

Taxa richness:  Taxa richness is the number of distinct macroinvertebrate taxa present in a sample. Decreases in taxa richness related 
to a facility’s effluent may constitute exceedences of 62‐302.530(46), F.A.C., 62‐302.530(47)(a), F.A.C., 62‐302.530(47)(b),  F.A.C. 
and/or 62‐302.530(61), F.A.C.. 

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 et al., 1989). Increases in the percent contribution of the dominant taxon related to a 
facility’s effluent may constitute exceedences of 62‐302.530(46), F.A.C., 62‐302.530(47)(a),  F.A.C. and/or 62‐302.530(47)(b),  F.A.C.. 

Community Composition:  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 1998). Shifts in community composition related to a 
facility’s effluent may constitute exceedences of 62‐302.530(46), F.A.C., 62‐302.530(47)(a), F.A.C., 62‐302.530(47)(b), F.A.C. and/or 62‐
302.530(61), F.A.C.. 

Functional Feeding Groups:  Environmental degradation may differentially affect groups of invertebrates based on how the group 
feeds (e.g. predators, deposit feeders, etc.). Changes in the proportions of functional feeding groups related to a facility’s effluent may 
constitute exceedences of 62‐302.530(46), F.A.C., 62‐302.530(47)(a), F.A.C., 62‐302.530(47)(b), F.A.C. and/or 62‐302.530(61),  F.A.C..  

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 in equitable abundance among taxa (Magurran 1988). A difference of 25% in Shannon‐Weaver diversity 
between samples at test and control sites constitutes exceedences of 62‐302.530(10), F.A.C. 

 



22 

Appendix D 

Chain of Custody 
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Appendix E 

Physical/Chemical and Habitat Assessment field sheets 
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Appendix F 

Chemical analysis of effluent and receiving water 

 

Date_Sampled UDL SCH_Group Component Value Qualifier Units_Word_Result MDL PQL 
2/20/2012 11:30 Eflluent AGP/LN Algal Growth Potential-Salinity Adjusted 6.53  mg DryWt/L 3 3 
2/20/2012 11:30 Eflluent AGP/LN Algal Growth Potential 76.5  mg DryWt/L 0.3 0.9 
2/20/2012 11:30 Eflluent Chlorophyll/Grain Size/BOD Phaeophytin-a 0.41 U ug/L 0.41 1.2 
2/20/2012 11:30 Eflluent Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day 1 I mg/L 0.2 2 
2/20/2012 11:30 Eflluent Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day,N-Inhib 0.72 I mg/L 0.2 2 
2/20/2012 11:30 Eflluent Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 3.6  ug/L 0.56 1.7 
2/20/2012 11:30 Eflluent Field Parameter Temperature 18.36  C   
2/20/2012 11:30 Eflluent Field Parameter Specific Conductance 55  umhos/cm   
2/20/2012 11:30 Eflluent Field Parameter Dissolved Oxygen 10.12  mg/L   
2/20/2012 11:30 Eflluent Field Parameter pH 7.34     
2/20/2012 11:30 Eflluent Metals Lead 0.2 U ug/L 0.2 0.8 
2/20/2012 11:30 Eflluent Metals Chromium 0.3 U ug/L 0.3 1.2 
2/20/2012 11:30 Eflluent Metals Aluminum 47  ug/L 5 20 
2/20/2012 11:30 Eflluent Metals Sodium 57  mg/L 0.5 2 
2/20/2012 11:30 Eflluent Metals Arsenic 0.25 U ug/L 0.25 1 
2/20/2012 11:30 Eflluent Metals Zinc 38  ug/L 5 20 
2/20/2012 11:30 Eflluent Metals Cadmium 0.05 U ug/L 0.05 0.2 
2/20/2012 11:30 Eflluent Metals Silver 0.025 U ug/L 0.025 0.1 
2/20/2012 11:30 Eflluent Metals Magnesium 13.1  mg/L 0.04 0.16 
2/20/2012 11:30 Eflluent Metals Selenium 0.2 U ug/L 0.2 0.8 
2/20/2012 11:30 Eflluent Metals Calcium 27.1  mg/L 0.075 0.3 
2/20/2012 11:30 Eflluent Metals Iron 33 I ug/L 30 120 
2/20/2012 11:30 Eflluent Metals Nickel 0.77 I ug/L 0.25 1 
2/20/2012 11:30 Eflluent Metals Copper 2.73  ug/L 0.5 1 
2/20/2012 11:30 Eflluent Nutrients O-Phosphate-P 0.017  mg P/L 0.004 0.01 
2/20/2012 11:30 Eflluent Nutrients Total-P 0.055  mg P/L 0.005 0.05 
2/20/2012 11:30 Eflluent Nutrients Sulfate 47  mg SO4/L 0.2 0.5 
2/20/2012 11:30 Eflluent Nutrients Fluoride 0.29  mg F/L 0.035 0.1 
2/20/2012 11:30 Eflluent Nutrients Alkalinity 86  mg CaCO3/L 0.65 2.5 
2/20/2012 11:30 Eflluent Nutrients Color (true) 23  PCU 2.5 6 
2/20/2012 11:30 Eflluent Nutrients NO2NO3-N 1.2  mg N/L 0.04 0.1 
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Date_Sampled UDL SCH_Group Component Value Qualifier Units_Word_Result MDL PQL 
2/20/2012 11:30 Eflluent Nutrients Ammonia-N 0.035  mg N/L 0.01 0.02 
2/20/2012 11:30 Eflluent Nutrients Organic Carbon 5.6  mg C/L 1 5 
2/20/2012 11:30 Eflluent Nutrients Turbidity 1.1 A NTU 0.1 0.1 
2/20/2012 11:30 Eflluent Nutrients TSS 3 I mg/L 2 10 
2/20/2012 11:30 Eflluent Nutrients Kjeldahl Nitrogen 0.7  mg N/L 0.08 0.2 
2/20/2012 11:30 Eflluent Overflow Enterococci-Membrane Filter 172  cfu/100 mL 4  
2/20/2012 11:30 Eflluent Overflow Fecal Coliforms-Membrane Filter 89 B cfu/100 mL 1.3  
2/20/2012 11:30 Eflluent Overflow Chemical Oxygen Demand 78  mg/L 6.3 20 
2/20/2012 11:30 Eflluent Pesticides Malathion 0.15 U ug/L 0.15 0.6 
2/20/2012 11:30 Eflluent Pesticides Chlorpyrifos Methyl 0.1 U ug/L 0.1 0.4 
2/20/2012 11:30 Eflluent Pesticides Alachlor 0.6 U ug/L 0.6 2.4 
2/20/2012 11:30 Eflluent Pesticides Chlorpyrifos Ethyl 0.05 U ug/L 0.05 0.2 
2/20/2012 11:30 Eflluent Pesticides Metalaxyl 0.25 U ug/L 0.25 1 
2/20/2012 11:30 Eflluent Pesticides Parathion Ethyl 0.15 U ug/L 0.15 0.6 
2/20/2012 11:30 Eflluent Pesticides Prometryn 0.15 U ug/L 0.15 0.6 
2/20/2012 11:30 Eflluent Pesticides Butylate 0.2 U ug/L 0.2 0.8 
2/20/2012 11:30 Eflluent Pesticides Mevinphos 0.2 U ug/L 0.2 0.8 
2/20/2012 11:30 Eflluent Pesticides Ethoprop 0.1 U ug/L 0.1 0.4 
2/20/2012 11:30 Eflluent Pesticides Norflurazon 0.15 U ug/L 0.15 0.6 
2/20/2012 11:30 Eflluent Pesticides Parathion Methyl 0.1 U ug/L 0.1 0.4 
2/20/2012 11:30 Eflluent Pesticides Simazine 0.05 U ug/L 0.05 0.2 
2/20/2012 11:30 Eflluent Pesticides Ethion 0.05 U ug/L 0.05 0.2 
2/20/2012 11:30 Eflluent Pesticides Bromacil 0.2 U ug/L 0.2 0.8 
2/20/2012 11:30 Eflluent Pesticides Atrazine 0.1 I ug/L 0.05 0.2 
2/20/2012 11:30 Eflluent Pesticides Azinphos Methyl 0.2 U ug/L 0.2 0.8 
2/20/2012 11:30 Eflluent Pesticides Fenamiphos 0.2 U ug/L 0.2 0.8 
2/20/2012 11:30 Eflluent Pesticides Hexazinone 0.1 U ug/L 0.1 0.4 
2/20/2012 11:30 Eflluent Pesticides Naled 0.8 U ug/L 0.8 3.2 
2/20/2012 11:30 Eflluent Pesticides Metribuzin 0.1 U ug/L 0.1 0.4 
2/20/2012 11:30 Eflluent Pesticides Metolachlor 0.5 U ug/L 0.5 2 
2/20/2012 11:30 Eflluent Pesticides Phorate 0.05 U ug/L 0.05 0.2 
2/20/2012 11:30 Eflluent Pesticides Fonofos 0.1 U ug/L 0.1 0.4 
2/20/2012 11:30 Eflluent Pesticides Diazinon 0.05 U ug/L 0.05 0.2 
2/20/2012 11:30 Eflluent Pesticides Ametryn 0.05 U ug/L 0.05 0.2 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 2,6-Dinitrotoluene 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Bis(2-chloroethyl)ether 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Chrysene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Hexachlorobenzene 1.1 U ug/L 1.1 4.4 
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2/20/2012 11:30 Eflluent Priority Organic Pollutants 2-Nitrophenol 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Anthracene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Benzo(a)anthracene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Bis(2-ethylhexyl)phthalate 17 U ug/L 17 67 
2/20/2012 11:30 Eflluent Priority Organic Pollutants N-Nitrosodimethylamine 2.2 U ug/L 2.2 8.9 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Naphthalene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 4-Chloro-3-methylphenol 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Benzo(a)pyrene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Benzo(g,h,i)perylene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Pyrene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Bis(2-chloroisopropyl)ether 3.3 U ug/L 3.3 13 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Di-n-butyl phthalate 5.6 U ug/L 5.6 22 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Fluoranthene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 2,4-Dinitrophenol 17 U ug/L 17 67 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 3,3'-Dichlorobenzidine 44 U ug/L 44 180 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 4-Bromophenyl phenyl ether 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 4-Nitrophenol 17 U ug/L 17 67 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Acenaphthene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Benzidine 110 U ug/L 110 440 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Benzo(b)fluoranthene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Benzo(k)fluoranthene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Di-n-octyl phthalate 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Fluorene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Indeno(1,2,3-cd)pyrene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Phenol 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 2,4,6-Trichlorophenol 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 2,4-Dimethylphenol 11 U ug/L 11 44 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 2,4-Dinitrotoluene 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 2-Chloronaphthalene 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 2-Chlorophenol 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 2-Methyl-4,6-dinitrophenol 3.3 U ug/L 3.3 13 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Nitrobenzene 2.2 U ug/L 2.2 8.9 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Pentachlorophenol 3.3 U ug/L 3.3 13 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 2,4-Dichlorophenol 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 4-Chlorophenyl phenyl ether 2.2 U ug/L 2.2 8.9 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Butyl benzyl phthalate 5.6 U ug/L 5.6 22 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Dibenzo(a,h)anthracene 0.22 U ug/L 0.22 0.89 
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2/20/2012 11:30 Eflluent Priority Organic Pollutants Dimethyl phthalate 11 U ug/L 11 44 
2/20/2012 11:30 Eflluent Priority Organic Pollutants 1,2,4-Trichlorobenzene 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Acenaphthylene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Bis(2-chloroethoxy)methane 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Hexachlorocyclopentadiene 3.3 U ug/L 3.3 13 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Hexachloroethane 3.3 U ug/L 3.3 13 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Isophorone 1.1 U ug/L 1.1 4.4 
2/20/2012 11:30 Eflluent Priority Organic Pollutants N-Nitrosodi-n-propylamine 2.2 U ug/L 2.2 8.9 
2/20/2012 11:30 Eflluent Priority Organic Pollutants N-Nitrosodiphenylamine/ Diphenylamine 3.3 U ug/L 3.3 13 
2/20/2012 11:30 Eflluent Priority Organic Pollutants Phenanthrene 0.22 U ug/L 0.22 0.89 
2/20/2012 11:20 Eflluent Toxicology Bioassay-Chron-Def-FW-C.dubia, NOEC 100  NOEC   
2/20/2012 11:20 Eflluent Toxicology Bioassay-Chron-Def-FW-Fish, IC25 100 L IC25   
2/20/2012 11:20 Eflluent Toxicology Bioassay-Chron-Def-FW-Fish, NOEC 100  NOEC   
2/20/2012 11:20 Eflluent Toxicology Bioassay-Chron-Def-FW-C.dubia, IC25 100 L IC25   
2/22/2012 13:25 Control Site East AGP/LN Algal Growth Potential 3 U mg DryWt/L 3 3 
2/22/2012 13:25 Control Site East Chlorophyll/Grain Size/BOD Phaeophytin-a 0.4 U ug/L 0.4 1.2 
2/22/2012 13:25 Control Site East Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day,N-Inhib 1 IJ mg/L 0.2 2 
2/22/2012 13:25 Control Site East Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 1.5 I ug/L 0.55 1.7 
2/22/2012 13:25 Control Site East Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day 1.4 I mg/L 0.2 2 
2/22/2012 13:25 Control Site East Field Parameter pH 7.86     
2/22/2012 13:25 Control Site East Field Parameter Dissolved Oxygen 8.25  mg/L   
2/22/2012 13:25 Control Site East Field Parameter Temperature 16.67  C   
2/22/2012 13:25 Control Site East Field Parameter Specific Conductance 45736  umhos/cm   
2/22/2012 13:25 Control Site East Field Parameter Sample Depth 0.15  m   
2/22/2012 13:25 Control Site East Metals Calcium 351  mg/L 0.22 0.9 
2/22/2012 13:25 Control Site East Metals Magnesium 1100  mg/L 2 8 
2/22/2012 13:25 Control Site East Metals Sodium 9320  mg/L 25 100 
2/22/2012 13:25 Control Site East Metals Chromium 0.9 U ug/L 0.9 3.6 
2/22/2012 13:25 Control Site East Metals Zinc 15 U ug/L 15 60 
2/22/2012 13:25 Control Site East Metals Silver 0.075 U ug/L 0.075 0.3 
2/22/2012 13:25 Control Site East Metals Iron 90 U ug/L 90 360 
2/22/2012 13:25 Control Site East Metals Aluminum 60  ug/L 15 60 
2/22/2012 13:25 Control Site East Metals Selenium 0.6 U ug/L 0.6 2.4 
2/22/2012 13:25 Control Site East Metals Cadmium 0.15 U ug/L 0.15 0.6 
2/22/2012 13:25 Control Site East Metals Arsenic 0.75 U ug/L 0.75 3 
2/22/2012 13:25 Control Site East Metals Nickel 0.75 U ug/L 0.75 3 
2/22/2012 13:25 Control Site East Metals Lead 0.6 U ug/L 0.6 2.4 
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2/22/2012 13:25 Control Site East Nutrients Sulfate 2300  mg SO4/L 40 100 
2/22/2012 13:25 Control Site East Nutrients Color (true) 2.5 U PCU 2.5 6 
2/22/2012 13:25 Control Site East Nutrients Fluoride 1.1  mg F/L 0.18 0.5 
2/22/2012 13:25 Control Site East Nutrients Alkalinity 104 A mg CaCO3/L 0.65 2.5 
2/22/2012 13:25 Control Site East Nutrients Ammonia-N 0.01 U mg N/L 0.01 0.02 
2/22/2012 13:25 Control Site East Nutrients Turbidity 1.8  NTU 0.1 0.1 
2/22/2012 13:25 Control Site East Nutrients Kjeldahl Nitrogen 0.16 U mg N/L 0.16 0.4 
2/22/2012 13:25 Control Site East Nutrients NO2NO3-N 0.005 U mg N/L 0.005 0.01 
2/22/2012 13:25 Control Site East Nutrients O-Phosphate-P 0.008 U mg P/L 0.008 0.02 
2/22/2012 13:25 Control Site East Nutrients Total-P 0.013 I mg P/L 0.008 0.02 
2/22/2012 13:25 Control Site East Nutrients Chloride 16000  mg Cl/L 40 100 
2/22/2012 13:25 Control Site East Nutrients Organic Carbon 2.2 I mg C/L 2 10 
2/22/2012 13:25 Control Site East Nutrients TSS 11  mg/L 2 10 
2/22/2012 13:25 Control Site East Overflow Macroinvert-Marine-Quan-NatSubstr-# Taxa 24  # Taxa   
2/22/2012 13:25 Control Site East Overflow Fecal Coliforms-Membrane Filter 1.1 B cfu/100 mL 1  
2/22/2012 13:25 Control Site East Overflow Enterococci-Membrane Filter 20 B cfu/100 mL 4  
2/22/2012 13:25 Control Site East Overflow Chemical Oxygen Demand 620  mg/L 63 200 
2/22/2012 14:25 Control Site West AGP/LN Algal Growth Potential 3 U mg DryWt/L 3 3 
2/22/2012 14:25 Control Site West Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 1.7 I ug/L 0.55 1.7 
2/22/2012 14:25 Control Site West Chlorophyll/Grain Size/BOD Phaeophytin-a 0.4 U ug/L 0.4 1.2 
2/22/2012 14:25 Control Site West Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day 1.5 I mg/L 0.2 2 
2/22/2012 14:25 Control Site West Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day,N-Inhib 1.1 IJ mg/L 0.2 2 
2/22/2012 14:25 Control Site West Field Parameter Sample Depth 0.15  m   
2/22/2012 14:25 Control Site West Field Parameter Specific Conductance 47968  umhos/cm   
2/22/2012 14:25 Control Site West Field Parameter Temperature 16.9  C   
2/22/2012 14:25 Control Site West Field Parameter Dissolved Oxygen 8.24  mg/L   
2/22/2012 14:25 Control Site West Field Parameter pH 7.91     
2/22/2012 14:25 Control Site West Metals Cadmium 0.15 U ug/L 0.15 0.6 
2/22/2012 14:25 Control Site West Metals Copper 1.5 U ug/L 1.5 3 
2/22/2012 14:25 Control Site West Metals Nickel 0.75 U ug/L 0.75 3 
2/22/2012 14:25 Control Site West Metals Iron 90 U ug/L 90 360 
2/22/2012 14:25 Control Site West Metals Zinc 15 U ug/L 15 60 
2/22/2012 14:25 Control Site West Metals Chromium 0.9 U ug/L 0.9 3.6 
2/22/2012 14:25 Control Site West Metals Lead 0.6 U ug/L 0.6 2.4 
2/22/2012 14:25 Control Site West Metals Sodium 9900  mg/L 25 100 
2/22/2012 14:25 Control Site West Metals Aluminum 45 I ug/L 15 60 
2/22/2012 14:25 Control Site West Metals Magnesium 1180  mg/L 2 8 
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2/22/2012 14:25 Control Site West Metals Silver 0.075 U ug/L 0.075 0.3 
2/22/2012 14:25 Control Site West Metals Selenium 0.6 U ug/L 0.6 2.4 
2/22/2012 14:25 Control Site West Metals Arsenic 0.78 I ug/L 0.75 3 
2/22/2012 14:25 Control Site West Nutrients O-Phosphate-P 0.008 U mg P/L 0.008 0.02 
2/22/2012 14:25 Control Site West Nutrients Color (true) 2.5 U PCU 2.5 6 
2/22/2012 14:25 Control Site West Nutrients Kjeldahl Nitrogen 0.16 U mg N/L 0.16 0.4 
2/22/2012 14:25 Control Site West Nutrients Ammonia-N 0.01 U mg N/L 0.01 0.02 
2/22/2012 14:25 Control Site West Nutrients Chloride 18000  mg Cl/L 40 100 
2/22/2012 14:25 Control Site West Nutrients Turbidity 0.95  NTU 0.1 0.1 
2/22/2012 14:25 Control Site West Nutrients Fluoride 1.1  mg F/L 0.18 0.5 
2/22/2012 14:25 Control Site West Nutrients NO2NO3-N 0.005 U mg N/L 0.005 0.01 
2/22/2012 14:25 Control Site West Nutrients TSS 8 I mg/L 2 10 
2/22/2012 14:25 Control Site West Nutrients Alkalinity 110  mg CaCO3/L 0.65 2.5 
2/22/2012 14:25 Control Site West Nutrients Organic Carbon 2.7 I mg C/L 2 10 
2/22/2012 14:25 Control Site West Nutrients Total-P 0.014 I mg P/L 0.008 0.02 
2/22/2012 14:25 Control Site West Nutrients Sulfate 2400  mg SO4/L 40 100 
2/22/2012 14:25 Control Site West Overflow Macroinvert-Marine-Quan-NatSubstr-# Taxa 51  # Taxa   
2/22/2012 14:25 Control Site West Overflow Fecal Coliforms-Membrane Filter 1.1 B cfu/100 mL 1  
2/22/2012 14:25 Control Site West Overflow Enterococci-Membrane Filter 8 B cfu/100 mL 4  
2/22/2012 14:25 Control Site West Overflow Chemical Oxygen Demand 620  mg/L 63 200 
2/22/2012 12:15 Test Site AGP/LN Algal Growth Potential 3 AU mg DryWt/L 3 3 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, 0.25-0.5 mm 4.49 A % vol <2mm 0 0.01 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, 0.125-0.25 mm 8.15 A % vol <2mm 0 0.01 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 1.6 I ug/L 0.55 1.7 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day 1.2 I mg/L 0.2 2 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, 0.063-0.125mm 13.6 A % vol <2mm 0 0.01 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, 0.5-2.0 mm 1.19 A % vol <2mm 0 0.01 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment % Organic 28 A % dry wt   
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, <0.063 mm 72.6 A % vol <2mm 0 0.01 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day,N-Inhib 1.2 IJ mg/L 0.2 2 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, >2.0 mm 2.2 AJ %totdrywt 0 1 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Phaeophytin-a 0.4 U ug/L 0.4 1.2 
2/22/2012 12:15 Test Site Field Parameter pH 7.8     
2/22/2012 12:15 Test Site Field Parameter Specific Conductance 47264  umhos/cm   
2/22/2012 12:15 Test Site Field Parameter Sample Depth 0.15  m   
2/22/2012 12:15 Test Site Field Parameter Dissolved Oxygen 8.08  mg/L   
2/22/2012 12:15 Test Site Field Parameter Temperature 16.97  C   
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2/22/2012 12:15 Test Site Metals Copper 1.5 U ug/L 1.5 3 
2/22/2012 12:15 Test Site Metals Cadmium 0.31 A mg/Kg 0.05 0.2 
2/22/2012 12:15 Test Site Metals Cadmium 0.15 U ug/L 0.15 0.6 
2/22/2012 12:15 Test Site Metals Lead 28.4 A mg/Kg 0.37 1.5 
2/22/2012 12:15 Test Site Metals Sodium 9550  mg/L 25 100 
2/22/2012 12:15 Test Site Metals Nickel 0.75 U ug/L 0.75 3 
2/22/2012 12:15 Test Site Metals Zinc 15 U ug/L 15 60 
2/22/2012 12:15 Test Site Metals Magnesium 1170  mg/L 2 8 
2/22/2012 12:15 Test Site Metals Lead 0.6 U ug/L 0.6 2.4 
2/22/2012 12:15 Test Site Metals Arsenic 1.1 I ug/L 0.75 3 
2/22/2012 12:15 Test Site Metals Iron 90 U ug/L 90 360 
2/22/2012 12:15 Test Site Metals Calcium 364  mg/L 0.22 0.9 
2/22/2012 12:15 Test Site Metals Silver 0.171 A mg/Kg 0.012 0.05 
2/22/2012 12:15 Test Site Metals Arsenic 9.02 A mg/Kg 0.099 0.4 
2/22/2012 12:15 Test Site Metals Selenium 0.6 U ug/L 0.6 2.4 
2/22/2012 12:15 Test Site Metals Chromium 0.9 U ug/L 0.9 3.6 
2/22/2012 12:15 Test Site Metals Aluminum 44 I ug/L 15 60 
2/22/2012 12:15 Test Site Metals Copper 20.8 A mg/Kg 0.25 0.99 
2/22/2012 12:15 Test Site Metals Chromium 54.1 A mg/Kg 0.25 0.99 
2/22/2012 12:15 Test Site Metals Silver 0.075 U ug/L 0.075 0.3 
2/22/2012 12:15 Test Site Metals Zinc 64.2 A mg/Kg 2 8 
2/22/2012 12:15 Test Site Nutrients NO2NO3-N 0.005 U mg N/L 0.005 0.01 
2/22/2012 12:15 Test Site Nutrients Ammonia-N 0.01 U mg N/L 0.01 0.02 
2/22/2012 12:15 Test Site Nutrients Color (true) 2.5 U PCU 2.5 6 
2/22/2012 12:15 Test Site Nutrients Chloride 17000  mg Cl/L 40 100 
2/22/2012 12:15 Test Site Nutrients Sulfate 2300  mg SO4/L 40 100 
2/22/2012 12:15 Test Site Nutrients O-Phosphate-P 0.009 I mg P/L 0.008 0.02 
2/22/2012 12:15 Test Site Nutrients Organic Carbon 2.3 I mg C/L 2 10 
2/22/2012 12:15 Test Site Nutrients Kjeldahl Nitrogen 0.16 U mg N/L 0.16 0.4 
2/22/2012 12:15 Test Site Nutrients Turbidity 1  NTU 0.1 0.1 
2/22/2012 12:15 Test Site Nutrients Total-P 0.018 I mg P/L 0.008 0.02 
2/22/2012 12:15 Test Site Nutrients Alkalinity 109  mg CaCO3/L 0.65 2.5 
2/22/2012 12:15 Test Site Nutrients Fluoride 1.1  mg F/L 0.18 0.5 
2/22/2012 12:15 Test Site Nutrients TSS 10 I mg/L 2 10 
2/22/2012 12:15 Test Site Nutrients % Solid 18.5 A % 1 1 
2/22/2012 12:15 Test Site Overflow Macroinvert-Marine-Quan-NatSubstr-# Taxa 17  # Taxa   
2/22/2012 12:15 Test Site Overflow Fecal Coliforms-Membrane Filter 1 U cfu/100 mL 1  
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2/22/2012 12:15 Test Site Overflow Chemical Oxygen Demand 640  mg/L 63 200 
2/22/2012 12:15 Test Site Priority Organic Pollutants 1,2,4-Trichlorobenzene 960 U ug/kg 960 3900 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,4-Dinitrophenol 1900 UJ ug/kg 1900 7700 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,6-Dinitrotoluene 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2-Methyl-4,6-dinitrophenol 320 UJ ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Anthracene 66 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Chrysene 170  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Diethyl phthalate 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Fluorene 36 U ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Hexachloroethane 960 UJ ug/kg 960 3900 
2/22/2012 12:15 Test Site Priority Organic Pollutants N-Nitrosodimethylamine 1900 U ug/kg 1900 7700 
2/22/2012 12:15 Test Site Priority Organic Pollutants Naphthalene 41 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Pyrene 340  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2-Chloronaphthalene 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 4-Chlorophenyl phenyl ether 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Azobenzene/1,2-Diphenylhydrazine 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzidine 7000 UJ ug/kg 7000 28000 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzo(a)anthracene 140  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzo(a)pyrene 140 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Butyl benzyl phthalate 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Dibenzo(a,h)anthracene 36 U ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Isophorone 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Phenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2-Chlorophenol 960 U ug/kg 960 3900 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2-Nitrophenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 3,3'-Dichlorobenzidine 19000 UJ ug/kg 19000 77000 
2/22/2012 12:15 Test Site Priority Organic Pollutants 4-Chloro-3-methylphenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Acenaphthene 36 U ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Di-n-butyl phthalate 1900 U ug/kg 1900 7700 
2/22/2012 12:15 Test Site Priority Organic Pollutants Hexachlorobenzene 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Nitrobenzene 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 4-Bromophenyl phenyl ether 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 4-Nitrophenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Bis(2-chloroethyl)ether 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Di-n-octyl phthalate 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,4-Dichlorophenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,4-Dimethylphenol 1900 U ug/kg 1900 7700 
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2/22/2012 12:15 Test Site Priority Organic Pollutants Bis(2-chloroisopropyl)ether 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Indeno(1,2,3-cd)pyrene 71 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Phenanthrene 160  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,4,6-Trichlorophenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzo(g,h,i)perylene 80 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Bis(2-ethylhexyl)phthalate 1900 U ug/kg 1900 7700 
2/22/2012 12:15 Test Site Priority Organic Pollutants Hexachlorocyclopentadiene 320 UJ ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Acenaphthylene 36 U ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzo(b)fluoranthene 220  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Fluoranthene 310  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants N-Nitrosodi-n-propylamine 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants N-Nitrosodiphenylamine/ Diphenylamine 320 UJ ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Pentachlorophenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,4-Dinitrotoluene 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzo(k)fluoranthene 77 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Dimethyl phthalate 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Hexachlorobutadiene 960 U ug/kg 960 3900 
2/20/2012 12:00 Field Blank Metals Zinc 5 U ug/L 5 20 
2/20/2012 12:00 Field Blank Metals Cadmium 0.05 U ug/L 0.05 0.2 
2/20/2012 12:00 Field Blank Metals Arsenic 0.25 U ug/L 0.25 1 
2/20/2012 12:00 Field Blank Metals Sodium 0.5 U mg/L 0.5 2 
2/20/2012 12:00 Field Blank Metals Copper 0.5 U ug/L 0.5 1 
2/20/2012 12:00 Field Blank Metals Chromium 0.3 U ug/L 0.3 1.2 
2/20/2012 12:00 Field Blank Metals Selenium 0.2 U ug/L 0.2 0.8 
2/20/2012 12:00 Field Blank Metals Magnesium 0.04 U mg/L 0.04 0.16 
2/20/2012 12:00 Field Blank Metals Silver 0.025 U ug/L 0.025 0.1 
2/20/2012 12:00 Field Blank Metals Calcium 0.075 U mg/L 0.075 0.3 
2/20/2012 12:00 Field Blank Metals Lead 0.2 U ug/L 0.2 0.8 
2/20/2012 12:00 Field Blank Metals Aluminum 5 U ug/L 5 20 
2/20/2012 12:00 Field Blank Metals Nickel 0.25 U ug/L 0.25 1 
2/20/2012 12:00 Field Blank Metals Iron 30 U ug/L 30 120 
2/20/2012 12:00 Field Blank Nutrients Organic Carbon 1 U mg C/L 1 5 
2/20/2012 12:00 Field Blank Nutrients Sulfate 0.2 U mg SO4/L 0.2 0.5 
2/20/2012 12:00 Field Blank Nutrients O-Phosphate-P 0.004 U mg P/L 0.004 0.01 
2/20/2012 12:00 Field Blank Nutrients Ammonia-N 0.01 U mg N/L 0.01 0.02 
2/20/2012 12:00 Field Blank Nutrients Turbidity 0.1 U NTU 0.1 0.1 
2/20/2012 12:00 Field Blank Nutrients Chloride 0.2 U mg Cl/L 0.2 0.5 
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2/20/2012 12:00 Field Blank Nutrients Total-P 0.004 U mg P/L 0.004 0.01 
2/20/2012 12:00 Field Blank Nutrients Fluoride 0.035 U mg F/L 0.035 0.1 
2/20/2012 12:00 Field Blank Nutrients Color (true) 2.5 U PCU 2.5 6 
2/20/2012 12:00 Field Blank Nutrients Alkalinity 0.65 U mg CaCO3/L 0.65 2.5 
2/20/2012 12:00 Field Blank Nutrients NO2NO3-N 0.004 U mg N/L 0.004 0.01 
2/20/2012 12:00 Field Blank Overflow Chemical Oxygen Demand 6.3 U mg/L 6.3 20 
2/20/2012 12:00 Field Blank Pesticides Metalaxyl 0.27 U ug/L 0.27 1.1 
2/20/2012 12:00 Field Blank Pesticides Naled 0.86 U ug/L 0.86 3.4 
2/20/2012 12:00 Field Blank Pesticides Norflurazon 0.16 U ug/L 0.16 0.64 
2/20/2012 12:00 Field Blank Pesticides Phorate 0.054 U ug/L 0.054 0.21 
2/20/2012 12:00 Field Blank Pesticides Bromacil 0.21 U ug/L 0.21 0.86 
2/20/2012 12:00 Field Blank Pesticides Butylate 0.21 U ug/L 0.21 0.86 
2/20/2012 12:00 Field Blank Pesticides Chlorpyrifos Ethyl 0.054 U ug/L 0.054 0.21 
2/20/2012 12:00 Field Blank Pesticides Metribuzin 0.11 U ug/L 0.11 0.43 
2/20/2012 12:00 Field Blank Pesticides Atrazine 0.054 U ug/L 0.054 0.21 
2/20/2012 12:00 Field Blank Pesticides Chlorpyrifos Methyl 0.11 U ug/L 0.11 0.43 
2/20/2012 12:00 Field Blank Pesticides Mevinphos 0.21 U ug/L 0.21 0.86 
2/20/2012 12:00 Field Blank Pesticides Parathion Methyl 0.11 U ug/L 0.11 0.43 
2/20/2012 12:00 Field Blank Pesticides Alachlor 0.64 U ug/L 0.64 2.6 
2/20/2012 12:00 Field Blank Pesticides Diazinon 0.054 U ug/L 0.054 0.21 
2/20/2012 12:00 Field Blank Pesticides Fenamiphos 0.21 U ug/L 0.21 0.86 
2/20/2012 12:00 Field Blank Pesticides Ethion 0.054 U ug/L 0.054 0.21 
2/20/2012 12:00 Field Blank Pesticides Parathion Ethyl 0.16 U ug/L 0.16 0.64 
2/20/2012 12:00 Field Blank Pesticides Prometryn 0.16 U ug/L 0.16 0.64 
2/20/2012 12:00 Field Blank Pesticides Ametryn 0.054 U ug/L 0.054 0.21 
2/20/2012 12:00 Field Blank Pesticides Azinphos Methyl 0.21 U ug/L 0.21 0.86 
2/20/2012 12:00 Field Blank Pesticides Hexazinone 0.11 U ug/L 0.11 0.43 
2/20/2012 12:00 Field Blank Pesticides Metolachlor 0.54 U ug/L 0.54 2.1 
2/20/2012 12:00 Field Blank Pesticides Simazine 0.054 U ug/L 0.054 0.21 
2/20/2012 12:00 Field Blank Pesticides Ethoprop 0.11 U ug/L 0.11 0.43 
2/20/2012 12:00 Field Blank Pesticides Fonofos 0.11 U ug/L 0.11 0.43 
2/20/2012 12:00 Field Blank Pesticides Malathion 0.16 U ug/L 0.16 0.64 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 1,2,4-Trichlorobenzene 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants N-Nitrosodiphenylamine/ Diphenylamine 3.3 U ug/L 3.3 13 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Benzo(a)anthracene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Benzo(k)fluoranthene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Hexachlorobutadiene 3.3 U ug/L 3.3 13 
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2/20/2012 12:00 Field Blank Priority Organic Pollutants Indeno(1,2,3-cd)pyrene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants N-Nitrosodimethylamine 2.2 U ug/L 2.2 8.8 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Phenanthrene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Phenol 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Pyrene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 2,4-Dimethylphenol 11 U ug/L 11 44 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 2,4-Dinitrotoluene 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Acenaphthene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Benzidine 110 U ug/L 110 440 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Butyl benzyl phthalate 5.5 U ug/L 5.5 22 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Di-n-octyl phthalate 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Pentachlorophenol 3.3 U ug/L 3.3 13 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 2,4-Dinitrophenol 16 U ug/L 16 66 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 4-Chlorophenyl phenyl ether 2.2 U ug/L 2.2 8.8 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Benzo(a)pyrene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Bis(2-chloroethoxy)methane 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Hexachlorobenzene 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 2,4,6-Trichlorophenol 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 2,4-Dichlorophenol 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 3,3'-Dichlorobenzidine 44 U ug/L 44 180 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 4-Chloro-3-methylphenol 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Chrysene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Fluoranthene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Isophorone 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants N-Nitrosodi-n-propylamine 2.2 U ug/L 2.2 8.8 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Nitrobenzene 2.2 U ug/L 2.2 8.8 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 2-Chloronaphthalene 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 4-Bromophenyl phenyl ether 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Anthracene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Fluorene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Naphthalene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 2-Chlorophenol 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Benzo(b)fluoranthene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Bis(2-chloroethyl)ether 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Bis(2-chloroisopropyl)ether 3.3 U ug/L 3.3 13 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Di-n-butyl phthalate 5.5 U ug/L 5.5 22 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Dimethyl phthalate 11 U ug/L 11 44 
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2/20/2012 12:00 Field Blank Priority Organic Pollutants 2-Nitrophenol 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Acenaphthylene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Diethyl phthalate 1.1 U ug/L 1.1 4.4 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 2-Methyl-4,6-dinitrophenol 3.3 U ug/L 3.3 13 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Benzo(g,h,i)perylene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Bis(2-ethylhexyl)phthalate 16 U ug/L 16 66 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Dibenzo(a,h)anthracene 0.22 U ug/L 0.22 0.88 
2/20/2012 12:00 Field Blank Priority Organic Pollutants Hexachlorocyclopentadiene 3.3 U ug/L 3.3 13 
2/20/2012 12:00 Field Blank Priority Organic Pollutants 4-Nitrophenol 16 U ug/L 16 66 
2/22/2012 12:15 Test Site AGP/LN Algal Growth Potential 3 AU mg DryWt/L 3 3 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, 0.25-0.5 mm 4.49 A % vol <2mm 0 0.01 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, 0.125-0.25 mm 8.15 A % vol <2mm 0 0.01 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 1.6 I ug/L 0.55 1.7 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day 1.2 I mg/L 0.2 2 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, 0.063-0.125mm 13.6 A % vol <2mm 0 0.01 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, 0.5-2.0 mm 1.19 A % vol <2mm 0 0.01 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment % Organic 28 A % dry wt   
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, <0.063 mm 72.6 A % vol <2mm 0 0.01 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day,N-Inhib 1.2 IJ mg/L 0.2 2 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Sediment Particle Size, %, >2.0 mm 2.2 AJ %totdrywt 0 1 
2/22/2012 12:15 Test Site Chlorophyll/Grain Size/BOD Phaeophytin-a 0.4 U ug/L 0.4 1.2 
2/22/2012 12:15 Test Site Field Parameter pH 7.8     
2/22/2012 12:15 Test Site Field Parameter Specific Conductance 47264  umhos/cm   
2/22/2012 12:15 Test Site Field Parameter Sample Depth 0.15  m   
2/22/2012 12:15 Test Site Field Parameter Dissolved Oxygen 8.08  mg/L   
2/22/2012 12:15 Test Site Field Parameter Temperature 16.97  C   
2/22/2012 12:15 Test Site Metals Nickel 13.7 A mg/Kg 0.25 0.99 
2/22/2012 12:15 Test Site Metals Copper 1.5 U ug/L 1.5 3 
2/22/2012 12:15 Test Site Metals Cadmium 0.31 A mg/Kg 0.05 0.2 
2/22/2012 12:15 Test Site Metals Cadmium 0.15 U ug/L 0.15 0.6 
2/22/2012 12:15 Test Site Metals Lead 28.4 A mg/Kg 0.37 1.5 
2/22/2012 12:15 Test Site Metals Sodium 9550  mg/L 25 100 
2/22/2012 12:15 Test Site Metals Nickel 0.75 U ug/L 0.75 3 
2/22/2012 12:15 Test Site Metals Zinc 15 U ug/L 15 60 
2/22/2012 12:15 Test Site Metals Magnesium 1170  mg/L 2 8 
2/22/2012 12:15 Test Site Metals Lead 0.6 U ug/L 0.6 2.4 
2/22/2012 12:15 Test Site Metals Arsenic 1.1 I ug/L 0.75 3 
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2/22/2012 12:15 Test Site Metals Calcium 364  mg/L 0.22 0.9 
2/22/2012 12:15 Test Site Metals Silver 0.171 A mg/Kg 0.012 0.05 
2/22/2012 12:15 Test Site Metals Arsenic 9.02 A mg/Kg 0.099 0.4 
2/22/2012 12:15 Test Site Metals Selenium 0.6 U ug/L 0.6 2.4 
2/22/2012 12:15 Test Site Metals Chromium 0.9 U ug/L 0.9 3.6 
2/22/2012 12:15 Test Site Metals Aluminum 44 I ug/L 15 60 
2/22/2012 12:15 Test Site Metals Copper 20.8 A mg/Kg 0.25 0.99 
2/22/2012 12:15 Test Site Metals Chromium 54.1 A mg/Kg 0.25 0.99 
2/22/2012 12:15 Test Site Metals Silver 0.075 U ug/L 0.075 0.3 
2/22/2012 12:15 Test Site Metals Zinc 64.2 A mg/Kg 2 8 
2/22/2012 12:15 Test Site Nutrients NO2NO3-N 0.005 U mg N/L 0.005 0.01 
2/22/2012 12:15 Test Site Nutrients Ammonia-N 0.01 U mg N/L 0.01 0.02 
2/22/2012 12:15 Test Site Nutrients Color (true) 2.5 U PCU 2.5 6 
2/22/2012 12:15 Test Site Nutrients Chloride 17000  mg Cl/L 40 100 
2/22/2012 12:15 Test Site Nutrients Sulfate 2300  mg SO4/L 40 100 
2/22/2012 12:15 Test Site Nutrients O-Phosphate-P 0.009 I mg P/L 0.008 0.02 
2/22/2012 12:15 Test Site Nutrients Organic Carbon 2.3 I mg C/L 2 10 
2/22/2012 12:15 Test Site Nutrients Kjeldahl Nitrogen 0.16 U mg N/L 0.16 0.4 
2/22/2012 12:15 Test Site Nutrients Turbidity 1  NTU 0.1 0.1 
2/22/2012 12:15 Test Site Nutrients Total-P 0.018 I mg P/L 0.008 0.02 
2/22/2012 12:15 Test Site Nutrients Alkalinity 109  mg CaCO3/L 0.65 2.5 
2/22/2012 12:15 Test Site Nutrients Fluoride 1.1  mg F/L 0.18 0.5 
2/22/2012 12:15 Test Site Nutrients TSS 10 I mg/L 2 10 
2/22/2012 12:15 Test Site Nutrients % Solid 18.5 A % 1 1 
2/22/2012 12:15 Test Site Overflow Macroinvert-Marine-Quan-NatSubstr-# Taxa 17  # Taxa   
2/22/2012 12:15 Test Site Overflow Fecal Coliforms-Membrane Filter 1 U cfu/100 mL 1  
2/22/2012 12:15 Test Site Overflow Enterococci-Membrane Filter 8 B cfu/100 mL 4  
2/22/2012 12:15 Test Site Overflow Chemical Oxygen Demand 640  mg/L 63 200 
2/22/2012 12:15 Test Site Priority Organic Pollutants 1,2,4-Trichlorobenzene 960 U ug/kg 960 3900 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,4-Dinitrophenol 1900 UJ ug/kg 1900 7700 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,6-Dinitrotoluene 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2-Methyl-4,6-dinitrophenol 320 UJ ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Anthracene 66 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Chrysene 170  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Diethyl phthalate 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Fluorene 36 U ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Hexachloroethane 960 UJ ug/kg 960 3900 
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2/22/2012 12:15 Test Site Priority Organic Pollutants Naphthalene 41 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Pyrene 340  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2-Chloronaphthalene 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 4-Chlorophenyl phenyl ether 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Azobenzene/1,2-Diphenylhydrazine 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzidine 7000 UJ ug/kg 7000 28000 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzo(a)anthracene 140  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzo(a)pyrene 140 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Butyl benzyl phthalate 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Dibenzo(a,h)anthracene 36 U ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Isophorone 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Phenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2-Chlorophenol 960 U ug/kg 960 3900 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2-Nitrophenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 3,3'-Dichlorobenzidine 19000 UJ ug/kg 19000 77000 
2/22/2012 12:15 Test Site Priority Organic Pollutants 4-Chloro-3-methylphenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Acenaphthene 36 U ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Di-n-butyl phthalate 1900 U ug/kg 1900 7700 
2/22/2012 12:15 Test Site Priority Organic Pollutants Hexachlorobenzene 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Nitrobenzene 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 4-Bromophenyl phenyl ether 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 4-Nitrophenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Bis(2-chloroethyl)ether 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Di-n-octyl phthalate 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,4-Dichlorophenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,4-Dimethylphenol 1900 U ug/kg 1900 7700 
2/22/2012 12:15 Test Site Priority Organic Pollutants Bis(2-chloroethoxy)methane 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Bis(2-chloroisopropyl)ether 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Indeno(1,2,3-cd)pyrene 71 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Phenanthrene 160  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,4,6-Trichlorophenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzo(g,h,i)perylene 80 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Bis(2-ethylhexyl)phthalate 1900 U ug/kg 1900 7700 
2/22/2012 12:15 Test Site Priority Organic Pollutants Hexachlorocyclopentadiene 320 UJ ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Acenaphthylene 36 U ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzo(b)fluoranthene 220  ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Fluoranthene 310  ug/kg 36 140 
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2/22/2012 12:15 Test Site Priority Organic Pollutants N-Nitrosodiphenylamine/ Diphenylamine 320 UJ ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Pentachlorophenol 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants 2,4-Dinitrotoluene 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Benzo(k)fluoranthene 77 I ug/kg 36 140 
2/22/2012 12:15 Test Site Priority Organic Pollutants Dimethyl phthalate 320 U ug/kg 320 1300 
2/22/2012 12:15 Test Site Priority Organic Pollutants Hexachlorobutadiene 960 U ug/kg 960 3900 



48 

Appendix G 

Toxicological results 

 

 



49 

 



50 



51 

 



52 

 

 



53 

 



54 

 

 

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 2/21/2012 13:00 Test ID: lynn22012 Sample ID: Lynn Haven wwtf c. dubia chronic
End Date: 2/29/2012 08:00 Lab ID: DEP TOXLAB-FDEP Biology T Sample Type: EFF1-POTW
Sample Date: Protocol: EPAF 94-EPA/600/4-91/002 Test Species: CD-Ceriodaphnia dubia
Comments:  

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 23.000 22.000 30.000 14.000 26.000 20.000 17.000 18.000 24.000 19.000

6.25 29.000 27.000 28.000 22.000 22.000 17.000 22.000 23.000 19.000 22.000
12.5 24.000 22.000 21.000 25.000 23.000 24.000 11.000 24.000 20.000 28.000

25 27.000 23.000 23.000 19.000 26.000 25.000 26.000 26.000 21.000 21.000
50 28.000 20.000 28.000 22.000 22.000 23.000 22.000 29.000 25.000 31.000

100 28.000 27.000 32.000 20.000 20.000 23.000 21.000 21.000 25.000 30.000

Transform: Untransformed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean

D-Control 21.300 1.0000 21.300 14.000 30.000 22.026 10 23.333 1.0000
6.25 23.100 1.0845 23.100 17.000 29.000 16.635 10 23.333 1.0000
12.5 22.200 1.0423 22.200 11.000 28.000 20.345 10 23.333 1.0000

25 23.700 1.1127 23.700 19.000 27.000 11.435 10 23.333 1.0000
50 25.000 1.1737 25.000 20.000 31.000 14.967 10 23.333 1.0000

100 24.700 1.1596 24.700 20.000 32.000 17.704 10 23.333 1.0000

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.55082 1.035 -0.1555 0.12453
Bartlett's Test indicates equal variances (p = 0.69) 3.05518 15.0863

Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05 >100
IC10 >100
IC15 >100
IC20 >100
IC25 >100
IC40 >100
IC50 >100
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Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 2/21/2012 13:00 Test ID: lynn22012 Sample ID: lynn haven wwtf pp chron 2 20 12
End Date: 2/28/2012 22:00 Lab ID: DEP TOXLAB-FDEP Biology T Sample Type: EFF1-POTW
Sample Date: Protocol: EPAF 94-EPA/600/4-91/002 Test Species: PP-Pimephales promelas
Comments:  Chronic P. promelas test for Lynn Haven WWTF week of 2 20 12

Conc-% 1 2 3 4
D-Control 0.8800 0.5610 0.8370 0.8210

6.25 0.8570 0.6670 0.4810 0.8240
12.5 0.6510 0.6690 0.6670 0.5760

25 0.7890 0.7280 0.5380 0.6680
50 0.6780 0.8240 0.5800 0.7490

100 0.8130 0.5780 0.7850 0.7740

Transform: Untransformed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean

D-Control 0.7748 1.0000 0.7748 0.5610 0.8800 18.672 4 0.7748 1.0000
6.25 0.7073 0.9129 0.7073 0.4810 0.8570 24.335 4 0.7073 0.9129
12.5 0.6408 0.8270 0.6408 0.5760 0.6690 6.853 4 0.6917 0.8928

25 0.6808 0.8787 0.6808 0.5380 0.7890 15.751 4 0.6917 0.8928
50 0.7078 0.9135 0.7078 0.5800 0.8240 14.688 4 0.6917 0.8928

100 0.7375 0.9519 0.7375 0.5780 0.8130 14.589 4 0.6917 0.8928

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91342 0.884 -0.8199 -0.2054
Bartlett's Test indicates equal variances (p = 0.50) 4.36337 15.0863

Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05* 3.587
IC10 10.256
IC15 >100
IC20 >100
IC25 >100
IC40 >100
IC50 >100
* indicates IC estimate less than the lowest concentration
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Appendix H 

Standard Reference Toxicant Data 

 

Florida Department of Environmental Protection
Bureau of Laboratories

Standard Reference Toxicant (SRT) Test Data - 7-Day Chronic Toxicity
Ceriodaphnia dubia (water flea) - Sodium Chloride (NaCl)

Date IC25 Mean IC25 Std Dev Lower Control Limit Upper Control Limit
10/06/09 0.406 0.98 0.26 0.46 1.49
11/18/09 0.903 0.97 0.25 0.47 1.47
2/23/10 1.260 0.99 0.25 0.49 1.49
3/2/10 0.902 0.98 0.24 0.50 1.47
6/8/10 0.917 0.98 0.23 0.51 1.45

9/21/10 1.002 0.98 0.23 0.53 1.44
11/2/10 0.590 0.96 0.24 0.48 1.44
2/15/11 1.100 0.97 0.23 0.50 1.44
3/15/11 1.297 0.98 0.24 0.50 1.46
4/12/11 1.310 0.99 0.24 0.50 1.48
5/10/11 0.744 0.97 0.25 0.47 1.47
6/14/11 0.765 0.96 0.25 0.46 1.46
7/19/11 0.293 0.91 0.28 0.34 1.48
7/26/11 0.879 0.90 0.28 0.34 1.46
8/16/11 0.665 0.90 0.27 0.35 1.45
9/30/11 0.891 0.89 0.27 0.35 1.43
10/18/11 1.020 0.89 0.27 0.35 1.43
11/1/11 0.953 0.90 0.27 0.36 1.44
1/5/12 0.674 0.87 0.27 0.34 1.41
2/7/12 0.470 0.85 0.28 0.29 1.42

Means are of the last 20 SRT tests.
Lower Confidence Limit = mean - 2 * Std Dev EPA 75th Percentile %CV for Reproduction 45%
Upper Confidence Limit = mean + 2 * Std Dev Last 20 - Lab %CV Reproduction 30.7%
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 2/7/2012 08:40 Test ID: cdsrtfeb12 Sample ID: C. dubia chronic srt Feb. 7 2012
End Date: 2/13/2012 13:00 Lab ID: DEP TOXLAB-FDEP Biology T Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 94-EPA/600/4-91/002 Test Species: CD-Ceriodaphnia dubia
Comments:  Ceriodaphnia dubia chronic srt for February 2012

Conc-gm/L 1 2 3 4 5 6 7 8 9 10
D-Control 28.000 22.000 13.000 21.000 17.000 24.000 27.000 24.000 17.000 30.000

0.59 23.000 17.000 23.000 20.000 20.000 11.000 4.000 6.000 6.000 23.000
0.89 5.000 15.000 3.000 0.000 13.000 11.000 3.000 15.000 16.000 18.000

1.3 14.000 2.000 1.000 5.000 12.000 13.000 1.000 0.000 11.000 1.000
2 0.000 0.000 1.000 0.000 3.000 0.000 0.000 1.000 3.000 4.000
3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% N Mean N-Mean

D-Control 22.300 1.0000 22.300 13.000 30.000 24.292 10 22.300 1.0000
0.59 15.300 0.6861 15.300 4.000 23.000 50.819 10 15.300 0.6861
0.89 9.900 0.4439 9.900 0.000 18.000 65.885 10 9.900 0.4439

1.3 6.000 0.2691 6.000 0.000 14.000 96.545 10 6.000 0.2691
2 1.200 0.0538 1.200 0.000 4.000 129.099 10 1.200 0.0538
3 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93537 0.93 -0.2502 -0.9945
Bartlett's Test indicates unequal variances (p = 2.02E-03) 16.9007 13.2767

Linear Interpolation (200 Resamples)
Point gm/L SD 95% CL Skew
IC05* 0.0940 0.0797 0.0644 0.3692 3.6406
IC10* 0.1880 0.1124 0.1288 0.6037 2.0945
IC15* 0.2819 0.1202 0.1932 0.6324 1.2058
IC20* 0.3759 0.1214 0.2576 0.6724 0.5724
IC25* 0.4699 0.1134 0.3220 0.7102 0.1247
IC40 0.6967 0.0951 0.5152 0.8997 0.1170
IC50 0.8206 0.0960 0.6859 1.0449 0.4414
* indicates IC estimate less than the lowest concentration
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Florida Department of Environmental Protection
Bureau of Laboratories
Standard Reference Toxicant (SRT) Test Data - 7-Day Chronic Toxicity
Pimephales promelas (fathead minnow) - Potassium Chloride (KCl)

Date IC25 Mean IC25 Std Dev Lower Control Limit Upper Control Limit
03/02/10 0.393 0.366 0.14 0.077 0.656
03/23/10 0.429 0.370 0.14 0.089 0.652
06/08/10 0.628 0.385 0.15 0.086 0.685
10/05/10 0.539 0.394 0.15 0.094 0.694
11/02/10 0.476 0.398 0.15 0.105 0.692
01/11/11 0.592 0.408 0.15 0.109 0.707
02/15/11 0.620 0.422 0.16 0.111 0.733
03/15/11 0.532 0.436 0.15 0.133 0.740
04/05/11 0.470 0.433 0.15 0.133 0.733
05/10/11 0.585 0.433 0.15 0.133 0.733
06/14/11 0.601 0.446 0.15 0.141 0.751
07/19/11 0.627 0.463 0.15 0.158 0.769
08/09/11 0.568 0.464 0.15 0.157 0.771
09/27/11 0.394 0.464 0.15 0.157 0.771
10/18/11 0.511 0.478 0.14 0.189 0.776
11/01/11 0.377 0.482 0.14 0.213 0.756
12/13/11 0.483 0.481 0.14 0.211 0.751
01/04/12 0.527 0.484 0.14 0.213 0.755
02/07/12 0.106 0.484 0.14 0.210 0.757
02/21/12 0.312 0.489 0.13 0.232 0.745

Means are from the last 20 SRTs.
Lower Confidence Limit = mean - 2 * Std Dev EPA 75th %CV: 38%
Upper Confidence Limit = mean + 2 * Std Dev 25.6
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Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 2/21/2012 12:15 Test ID: ppsrt22112 Sample ID: p prom chronic srt 2 21 12
End Date: 2/28/2012 10:15 Lab ID: DEP TOXLAB-FDEP Biology T Sample Type: KCL-Potassium chloride
Sample Date: Protocol: EPAF 94-EPA/600/4-91/002 Test Species: PP-Pimephales promelas
Comments:  P. promelas chronic srt 2 21 12

Conc-gm/L 1 2 3 4
D-Control 0.8600 0.7440 0.9830 0.7810

0.125 0.6230 0.8220 0.7860 0.7590
0.25 0.6980 0.5830 0.6780 0.6490

0.5 0.5680 0.6010 0.5320 0.5760
1 0.0000 0.0000 0.1180 0.0000
2 0.0000 0.0000 0.0000 0.0000

Transform: Untransformed Isotonic
Conc-gm/L Mean N-Mean Mean Min Max CV% N Mean N-Mean

D-Control 0.8420 1.0000 0.8420 0.7440 0.9830 12.556 4 0.8420 1.0000
0.125 0.7475 0.8878 0.7475 0.6230 0.8220 11.628 4 0.7475 0.8878

0.25 0.6520 0.7743 0.6520 0.5830 0.6980 7.700 4 0.6520 0.7743
0.5 0.5693 0.6761 0.5693 0.5320 0.6010 5.013 4 0.5693 0.6761

1 0.0295 0.0350 0.0295 0.0000 0.1180 200.000 4 0.0295 0.0350
2 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 0.0000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98927 0.868 0.12927 0.31823
Bartlett's Test indicates equal variances (p = 0.33) 4.64064 13.2767

Linear Interpolation (200 Resamples)
Point gm/L SD 95% CL(Exp) Skew
IC05* 0.0557 0.0421 0.0142 0.2317 0.8666
IC10* 0.1114 0.0483 0.0285 0.2830 0.4952
IC15 0.1666 0.0566 0.0430 0.3769 0.4392
IC20 0.2217 0.0735 0.0576 0.4943 0.5155
IC25 0.3119 0.0937 0.1080 0.6136 0.1930
IC40 0.5593 0.0300 0.4841 0.6407 -1.2821
IC50 0.6373 0.0237 0.5746 0.7118 0.0434
* indicates IC estimate less than the lowest concentration
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Appendix I‐1 

Benthic macroinvertebrates collected from ponar samples at 2 Sites bracketing the City of Lynn Haven 

Wastewater Treatment Facility’s effluent discharge pipe (D‐001).  Taxa collected and density (average number of 

individuals/m2) rounded to the nearest individual (n = 5 samples/site). See SOP LT 7100 sect. 4.2.1 for method 

on collapsing taxa.  

       

Control 
Site East 

Control 
Site West 

Test Site 

Annelida         

  Polychaeta       

      Aricidea sp.  ‐  14  ‐ 

      Armandia maculata  160  28  56 

      Chaetopterus variopedatus  7  ‐  ‐ 

      Cirratulidae  ‐  ‐  7 

      Cirrophorus sp.  ‐  7  7 

      Diopatra cuprea  ‐  21  28 

      Eupolymnia sp.  ‐  14  ‐ 

      Exogone sp.  ‐  14  ‐ 

      Fabricinuda trilobata  ‐  9  ‐ 

      Galathowenia oculata  ‐  14  ‐ 

      Glycinde solitaria  21  ‐  ‐ 

      Harmothoe lancerocirrata  14  ‐  ‐ 

      Harmothoe sp.  ‐  ‐  7 

      Magelona pettiboneae  7  ‐  ‐ 

      Maldanidae  ‐  21  ‐ 

      Malmgreniella maccrayae  ‐  7  ‐ 

      Mediomastus ambiseta  167  ‐  ‐ 

      Mediomastus sp.  ‐  97  56 

      Melinna cristata  ‐  7  ‐ 

      Minuspio perkinsi  409  ‐  ‐ 

      Minuspio sp.  ‐  7  ‐ 

      Monticellina sp.  21  7  ‐ 

      Neanthes sp.  ‐  28  ‐ 

      Nephtys squamosa  ‐  14  ‐ 

      Nereididae  7  ‐  ‐ 

      Notomastus sp.  ‐  7  ‐ 

      Onuphidae  7  ‐  ‐ 

      Ophiodromus sp.  ‐  14  ‐ 

      Paradialychone sp.  ‐  19  7 

      Paraprionospio sp.  7  ‐  7 

      Phyllodoce sp.  ‐  7  ‐ 

      Phyllodocida sp.  ‐  ‐  7 

      Prionospio sp.  ‐  ‐  7 

      Sabellidae  7  ‐  ‐ 
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Control 
Site East 

Control 
Site West 

Test Site 

      Scoletoma ernesti  ‐  51  ‐ 

      Scoletoma verrilli  49  130  28 

      Sigambra tentaculata  7  7  ‐ 

      Sthenelais sp.  7  ‐  ‐ 

      Terebellides stroemi  ‐  28  ‐ 

Arthropoda         

  Crustacea       

    Amphipoda       

      Ampelisca sp. D  ‐  55  ‐ 

      Ampelisca vadorum  ‐  110  ‐ 

      Ericthonius brasiliensis  ‐  15  ‐ 

      Listriella barnardi  21  15  ‐ 

      Monocorophium sp.  ‐  8  ‐ 

    Cumacea       

      Leucon sp.  ‐  14  ‐ 

      Leuconidae  ‐  ‐  14 

    Decapoda       

      Alpheus nuttingi  14  ‐  ‐ 

      Callianassidae  ‐  ‐  7 

      Ogyrides alphaerostris  7  ‐  ‐ 

      Pinnixa sp.  ‐  7  ‐ 

      Polyonyx gibbesi  14  ‐  ‐ 

    Isopoda       

      Xenanthura brevitelson  ‐  21  ‐ 

    Tanaidacea       

      Alokalliapseudes macsweenyi  ‐  7  ‐ 

      Apseudidae  ‐  28  ‐ 

      Apseudomorpha sp.  ‐  14  ‐ 

Bryozoa         

  Gymnolaemata       

      Cupuladria sp.  ‐  35  ‐ 

Chordata         

  Cephalochordata       

      Branchiostoma sp.  ‐  7  ‐ 

Echinodermata       

  Holothuroidea       

      Protankyra raminura  49  ‐  ‐ 

  Stelleroidea       

      Amphiuridae  14  ‐  ‐ 

      Ophiuroidea sp.  ‐  14  ‐ 

Appendix I‐1 (continued) 
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Mollusca   
Control 
Site East 

Control 
Site West 

Test Site 

  Bivalvia       

      Lucinidae  25  ‐  100 

      Nuculana concentrica  ‐  24  ‐ 

      Nuculana sp.  ‐  ‐  28 

      Parvilucina crenella  ‐  94  ‐ 

      Sphenia fragilis  ‐  ‐  220 

      Tellina versicolor  ‐  71  ‐ 

      Tellinidae  17  ‐  ‐ 

      Veneridae  ‐  8  ‐ 

  Gastropoda       

      Caecum cooperi  ‐  18  ‐ 

      Caecum pulchellum  ‐  53  ‐ 

      Costoanachis sp.  ‐  21  ‐ 

      Olivella sp.  ‐  56  ‐ 

      Solariorbis infracarinatus  ‐  14  ‐ 

      Tectonatica pusilla  ‐  14  ‐ 

      Turbonilla sp.  ‐  7  ‐ 

Nemertea         

  Anopla         

      Cerebratulus lacteus  222  ‐  ‐ 

  Nemertea       

      Undetermined Nemertea  ‐  69  83 

Sipuncula         

      Phascolion sp.  ‐  14  ‐ 

 

         

 

Appendix I‐1 (continued) 
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Appendix I‐2 

Benthic macroinvertebrates collected in ponar samples at 2 Sites bracketing the City of Lynn Haven Wastewater 

Treatment Facility’s effluent discharge pipe (D‐001). Taxa collected and total number of individuals counted (n = 

5 samples/site). 

       
Control 
Site East 

Control 
Site West  

Test 
Site 

Annelida         

  Polychaeta       

      Armandia maculata  23  4  8 

      Chaetopterus variopedatus  1  ‐  ‐ 

      Cirratulidae  1  ‐  1 

      Cirrophorus sp.  ‐  1  1 

      Diopatra cuprea  ‐  2  4 

      Eupolymnia sp.  ‐  1  ‐ 

      Exogone sp.  ‐  2  ‐ 

      Fabricinuda trilobata  ‐  1  ‐ 

      Galathowenia oculata  ‐  2  ‐ 

      Glycinde solitaria  3  ‐  ‐ 

      Harmothoe lancerocirrata  1  ‐  ‐ 

      Harmothoe sp.  1  ‐  1 

      Lumbrineridae  ‐  1  ‐ 

      Magelona pettiboneae  1  ‐  ‐ 

      Maldanidae  ‐  3  ‐ 

      Malmgreniella maccrayae  ‐  1  ‐ 

      Mediomastus ambiseta  3  ‐  ‐ 

      Mediomastus sp.  21  14  8 

      Melinna cristata  ‐  1  ‐ 

      Minuspio perkinsi  29  ‐  ‐ 

      Minuspio sp.  30  1  ‐ 

      Monticellina  2  1  ‐ 

      Neanthes sp.  ‐  1  ‐ 

      Nephtys squamosa  ‐  2  ‐ 

      Nereididae  1  3  ‐ 

      Notomastus sp.  ‐  1  ‐ 

      Onuphidae  1  1  ‐ 

      Ophiodromus sp.  ‐  2  ‐ 

      Paradialychone sp.  ‐  2  1 

      Paraprionospio sp.  1  ‐  1 

      Phyllodoce sp.  ‐  1  ‐ 

      Phyllodocida  ‐  ‐  1 

      Prionospio sp.  ‐  ‐  1 

      Sabellidae  1  1  ‐ 

      Scoletoma ernesti  ‐  7  ‐ 
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Control 
Site East 

Control 
Site West  

Test 
Site 

      Scoletoma verrilli  7  18  4 

      Sigambra tentaculata  1  1  ‐ 

      Sthenelais sp.  1  ‐  ‐ 

      Terebellidae  ‐  1  ‐ 

      Terebellides stroemi  ‐  4  ‐ 

      Undetermined Aricidea  ‐  2  ‐ 

Arthropoda         

  Crustacea       

    Amphipoda       

      Ampelisca sp.  ‐  19  ‐ 

      Ampelisca sp. D  ‐  1  ‐ 

      Ampelisca vadorum  ‐  2  ‐ 

      Ericthonius brasiliensis  ‐  2  ‐ 

      Listriella barnardi  1  2  ‐ 

      Monocorophium sp.  ‐  1  ‐ 

      Undetermined Amphipoda  2  2  ‐ 

    Cumacea       

      Leucon sp.  ‐  2  ‐ 

      Leuconidae  ‐  ‐  1 

      Undetermined Cumacea  ‐  ‐  1 

    Decapoda       

      Alpheus nuttingi  2  ‐  ‐ 

      Callianassidae  ‐  ‐  1 

      Ogyrides alphaerostris  1  ‐  ‐ 

      Pinnixa sp.  ‐  1  ‐ 

      Polyonyx gibbesi  2  ‐  ‐ 

    Isopoda       

      Xenanthura brevitelson  ‐  3  ‐ 

    Tanaidacea       

      Alokalliapseudes macsweenyi  ‐  1  ‐ 

      Apseudidae  ‐  4  ‐ 

      Apseudomorpha sp.  ‐  2  ‐ 

Bryozoa         

  Gymnolaemata       

      Cupuladria sp.  ‐  5  ‐ 

Chordata         

  Cephalochordata       

      Branchiostoma sp.  ‐  1  ‐ 

Echinodermata       

  Holothuroidea       

    Control  Control  Test 
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Site East Site West  Site

      Protankyra raminura  7  ‐  ‐ 

  Stelleroidea       

      Amphiuridae  2  ‐  ‐ 

      Ophiuroidea sp.  ‐  2  ‐ 

Mollusca         

  Bivalvia       

      Lucinidae  3  6  11 

      Nuculana concentrica  ‐  2  ‐ 

      Nuculana sp.  ‐  ‐  3 

      Nuculanidae  ‐  1  ‐ 

      Parvilucina crenella  ‐  6  ‐ 

      Sphenia fragilis  ‐  ‐  24 

      Tellina sp.  ‐  8  ‐ 

      Tellina versicolor  ‐  1  ‐ 

      Tellinidae  2  ‐  ‐ 

      Undetermined Bivalvia  1  3  12 

      Veneridae  ‐  1  ‐ 

  Gastropoda       

      Caecum cooperi  ‐  2  ‐ 

      Caecum pulchellum  ‐  6  ‐ 

      Caecum sp.  ‐  2  ‐ 

      Costoanachis sp.  ‐  3  ‐ 

      Olivella sp.  ‐  8  ‐ 

      Solariorbis infracarinatus  ‐  2  ‐ 

      Tectonatica pusilla  ‐  2  ‐ 

      Turbonilla sp.  ‐  1  ‐ 

Nemertea         

  Anopla         

      Cerebratulus lacteus  20  ‐  ‐ 

      Undetermined Nemertea  12  10  12 

Sipuncula         

      Phascolion sp.  ‐  2  ‐ 
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EPA Endsheet 

 

 

Transaction Code NPDES NUM BER YR/M O/DA Insp Type Inspector Fac Type

1 N 2 5 3 F L 0 1 6 9 9 7 8 11 12 1 2 0 2 1 9 # B # S # 1

#

 
Transaction Code NPDES NUM BER YR/M O/DA Insp Type Inspector Fac Type

1 N 2 5 3 F L 0 1 6 9 9 7 8 11 12 1 2 0 2 2 0 # X # S # 1

#

Transaction Code NPDES NUM BER YR/M O/DA Insp Type Inspector Fac Type

1 N 2 5 3 F L 0 1 6 9 9 7 8 11 12 1 2 0 2 2 2 # S # S # 1

Biological Analyses of the City of Lynn Haven WWTF  
effluent sampled on February 22, 2012 NPDES #FL0169978
Fill Out This Section For All Surface Water Discharger Inspections(CEI, CSI, CBI, PAI, XSI-RI Optional)

Remarks

Fill Out This Section For All Surface Water Discharger Inspections(CEI, CSI, CBI, PAI, XSI-RI Optional)

Remarks

The Bioassay of the City of Lynn Haven WWTF effluent 
sampled on February 19, 2012  NPDES #FL0169978
Fill Out This Section For All Surface Water Discharger Inspections(CEI, CSI, CBI, PAI, XSI-RI Optional)

Remarks

The Priority Pollutants Analysis for Bioassay of the City of 
Lynn Haven WWTF effluent sampled on February 20, 2012 
NPDES #FL0169978


