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Facility Overview 
The Pace Water System, Inc. Wastewater Treatment Plant is a Domestic Wastewater Treatment Facility. The 
effluent is discharged into the Pace Swamp wetland which flows to the Simpson River, a Class III Fresh Water (see 
map Appendix A). The plant discharges its effluent using galvanized diffusers that are distributed along 2,400 linear 
feet, onto rip‐rap rocks dispersing the effluent into Pace Swamp. The design flow of the wastewater system is 5.0 
million gallons per day (MGD) annual average daily flow, with a permitted discharge of 1.0 MGD to Pace Swamp, 
and 4.0 MGD to Part III Public Access Reuse. The annual average flow to Pace Swamp for October 2011 to 
September 2012 was 0.771 MGD, and the flow measured during this survey was 0.36 MGD (Northwest District 
sampling 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 Consent 
Order (CO). The facility is operating under a consent order (OGC File No. 08‐1611‐57‐DW) that provides an interim 
limit of 6.0 ‐ 8.5 SU for pH of the effluent discharged to the treatment wetland at D‐001 for a period of 5 years 
from the date of execution of the order (September 4, 2008). 
 
 

Methods 
The purpose of this investigation was to determine the discharge’s effects on the biota of the receiving waters. 
Chemical and biological comparisons were made between a Control Wetland (located approximately 1.9 km 
southeast of the point of discharge near Highway 90) and a Test Wetland (located approximately 500 meters 
northwest of the point of discharge). Effluent samples were taken as grab or composite samples from monitoring 
location EFD‐01, after dechlorination. 
 
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, Frank Butera, and Rick Abad (FDEP Northwest 
District Office, Pensacola), and FDEP Central Laboratory in Tallahassee. The report was reviewed by District 
representatives and the Point Source Studies Review Committee (Michelle Fish and Mike Tanski). 

 
 

Results 
Organic Constituents (See Table 1 and Appendix F) 

 Simazine was detected in the effluent. 

 No organic constituents were detected in the Control Wetland grab sample. 

 Sucralose was detected in the Test Wetland grab sample. The presence of sucralose at the Test 
Wetland indicates that the site is receiving effluent. 

 No organic constituents were detected in the field blank. 
 

Metals (See Table 2 and Appendix F) 

 All metals detected in the effluent grab and composite samples were present at levels that complied 
with effluent permit limits and Class III Freshwater Quality Criteria (62‐302.530, F. A. C.). 
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 Control Wetland grab sample iron (2,510 µg/L) exceeded Class III Freshwater Quality Criteria (62‐
302.530(38), F.A.C). All other metals detected in the Control Wetland grab sample complied with 
Class III Freshwater Quality Criteria (62‐302.530, F.A.C.). 

 All metals in the Test Wetland grab sample were either undetected or detected at levels that 
complied with Class III Freshwater Quality Criteria (62‐302.530, F. A. C.). 

 No metals were detected in the field blank. 
 
Toxicity Whole Effluent Test (See Table 1 and Appendices G and H) 

 Tests were performed October 30 through November 6, 2012 and December 4 through December 9, 
2012. 

 The chronic definitive bioassay for the water flea, Ceriodaphnia dubia, performed on October 30, 
2012 was invalidated due to fewer than 60% of the surviving control organisms producing a third 
brood. The retest was run December 4 through 9. 

 The effluent sample was toxic (NOEC of 50% effluent) to the water flea, Ceriodaphnia dubia, during 
the chronic definitive bioassay December retest. This toxicity constitutes an exceedance of Class III 
Water Quality Criterion (62‐302.530(61), F.A.C.) and the permit limit. 

 The effluent sample NOEC for the fish, Pimephales promelas, during the October chronic definitive 
bioassay was 100%, and therefore, complied with effluent permit limits. 

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

 The Control Wetland’s measured dissolved oxygen (0.7 mg/L) was below the minimum limit for Class 
III Freshwater Quality Criterion (62‐302.530(30), F.A.C.). Dissolved oxygen of the effluent and Test 
Wetland complied with Class III Freshwater Quality Criterion (62‐302.530, F.A.C.) and the effluent 
permit limit. 

 The pH of the Test Wetland (7.5 SU) exceeded the limit for Class III Freshwater Quality Criterion (62‐
302.530(51)(c), F.A.C.). The facility has submitted a draft petition for a Site Specific Alternative 
Criterion (SSAC) for pH that is currently under review. The pH of the effluent complied with the 
interim permit limits. The pH of the Control Wetland complied with Class III Freshwater Quality 
Criterion (62‐302.530, F.A.C.). 

 Specific conductance (µmhos/cm) of the effluent, Control Wetland, and Test Wetland complied with 
Class III Freshwater Quality Criteria (62‐302.530, F.A.C.). 

 Chlorophyll a (corrected) was undetected in the effluent grab sample, detected between the method 
detection limit (MDL) and practical quantitation limit (PQL) in the Control Wetland grab sample, and 
detected at a low level in the Test Wetland grab sample. 

 Total suspended solids (TSS; mg/L) and carbonaceous biochemical oxygen demand (CBOD; mg/L) of 
the effluent complied with permit limits. 
 

Microbiology (See Table 1 and Appendix F) 

 Fecal coliform analyses were performed by the University of West Florida, Pensacola, Florida.  

 Fecal coliforms were not detected in the effluent grab sample or the Control Wetland grab sample. 

 Test Wetland grab sample fecal coliforms (460 CFU) exceeded the Class III Freshwater Quality 
Criterion (62‐302.530(6), F.A.C.). 
 

Nutrients (See Table 1 and Appendix F) 

 Effluent composite and effluent grab sample nutrient levels complied with permit limits. 

 Levels of ortho‐phosphate and total phosphorus detected in the Control and Test Wetland grab 
samples were similar and much lower than levels detected in the effluent grab and composite 
samples. 

 Total Kjeldahl nitrogen (TKN) and total organic carbon (TOC) were higher in the Control Wetland grab 
sample than in the Test Wetland sample, which may be a reflection of more organic material at the 
Control Wetland (standing water) than the Test Wetland (good flow). 
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 Total ammonia levels detected in the Test Wetland grab sample were twice as high as those detected 
in the Control Wetland grab sample and similar to effluent grab and composite sample levels. Also of 
note is the elevated nitrate+nitrite level of the Test Wetland grab sample as opposed to non‐detect in 
the Control Wetland grab sample, suggesting influence from the effluent at the Test Wetland. 

 No nutrients were detected in the field blank. 
 

Algal Growth Potential (See Table 3 and Appendix F) 

 Raschke and Shultz (1987) determined that AGP values above 5.0 mg dry weight/L, which represents 
a “problem” threshold for fresh receiving waters, imply nutrient enrichment. The AGP value in the 
effluent grab sample using the freshwater species, Pseudokirchneriella subcapitata, was 
approximately 77 times greater than the problem threshold value. The analytical chemistry suggests 
that the effluent sample is nitrogen limited. 

 The AGP value measured in the Control Wetland grab sample was below the problem threshold 
value. 

 The AGP value measured in the Test Wetland grab sample approximately two times greater than the 
problem threshold value. 

 The analytical chemistry suggests that the Control and Test Wetland grab samples were phosphorus 
limited. 

 The low AGP value of the Control Wetland grab sample in comparison with the elevated AGP value of 
the Test Wetland grab sample and the further elevated AGP value of the effluent grab sample 
indicates that the facility’s effluent is enriching the Test Wetland when the facility is discharging. 
 

Bioassessment 
Wetland Condition Index – Vegetation (See Tables 4, 5‐1, 5‐2, 5‐3, and 6, Appendix I, and Figure 1) 

 The Wetland Condition Index – Vegetation (WCI‐V) method was conducted at Pace Swamp wetlands 
on October 29 and 31, 2012. The taxa list from the WCI‐V was used to compare the macrophyte 
communities of the Test and Control Wetlands. Bray‐Curtis similarity percentages with species 
contributions were calculated. Community composition was also compared. 

 Ligustrum sinense, an exotic species, was present in one of four transects of the Control Wetland and 
in all four transects of the Test Wetland. The other exotics, Lygodium japonicum and Murdannia sp. 
were found in two transects of both the Control and the Test Wetlands. 

 The average similarity among the Control Wetland transects was 70% and among the Test Wetland 
transects was 72%. However, when the Control Wetland transects were compared with the Test 
Wetland transects, the average similarity dropped to 58%. 

 The similarity percentages with species contributions (SIMPER) analysis (PRIMER software version 6, 
PRIMER‐E, Ltd.) determines which species are contributing to the differences between groups and 
which species are contributing to the similarity within a group. Results of the SIMPER analysis show 
that the Control and Test Wetlands are 41.7% dissimilar, but this does not indicate that the quality of 
the macrophyte communities is significantly different. No particular species or group of species 
contributed substantially to the differences. Ligustrum sinense (an exotic species) had the most 
significant contribution to the dissimilarity (5.79%). 

 The similarity profile (SIMPROF) permutation test (PRIMER software version 6, PRIMER‐E, Ltd.) checks 
that samples that cluster together by similarity are actually statistically significant groups (Figure 1). 
While the SIMPROF test indicated statistical differences in the composition of the Test and Control 
wetlands, there is no evidence that it indicates a degradation of the Test Site wetland community as a 
result of the effluent. 

 The final WCI‐V scores are not presented because this wetland type and region of the Panhandle 
were not well represented in the original development dataset. The following macrophyte 
community composition percentages are indicators of change, and are applicable across wetland 
community types and regions: % exotic, % native perennial, % wetland status, and mean Coefficient 
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of Conservatism. Those community composition percentages did not differ between the Control and 
Test Wetlands. 

 Although the Bray‐Curtis similarities and SIMPROF indicate that there are slight differences in the 
composition and structure of the macrophyte communities present at the study sites, there is no 
evidence from the community composition percentages that indicates degradation of the 
macrophyte community at the Test Wetland as a result of the effluent. 

 
 

Conclusion 
Control Wetland dissolved oxygen was below the minimum limit for Class III Freshwater Quality Criterion (62‐
302.530(30), F.A.C.). Test Wetland pH exceeded the exceeded the limit for Class III Freshwater Quality Criterion 
(62‐302.530(51)(c), F.A.C. The effluent sample was toxic to the water flea, Ceriodaphnia dubia, during the chronic 
definitive bioassay retest. This toxicity constitutes an exceedance of Class III Water Quality Criterion (62‐
302.530(61), F.A.C.) and the permit limit. The Test Wetland grab sample fecal coliforms exceeded the Class III 
Freshwater Quality Criterion (62‐302.530(6), F.A.C.). The Control Wetland grab sample iron exceeded Class III 
Freshwater Quality Criterion (62‐302.530(38), F.A.C). The nutrients and AGP of the effluent samples were generally 
higher than the Control and Test Wetland grab samples. Nitrate+nitrite and total nitrogen detected in the Test 
Wetland grab sample were higher than the Control Wetland grab sample and the Test Wetland grab sample AGP 
was higher than the Control Wetland grab sample AGP. This indicates nutrient enrichment of the Test Wetland due 
to the effluent. The results of the WCI‐V did not demonstrate that the effluent is having a detrimental effect on the 
vascular plant community in the receiving waters. 
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Pace Water System, Inc. WWTP
Class III 
Criteria

Effluent 
Limits

Simazine - - - 0.22 - -
Sucralose - - - 31 0.021 U 0.3

Ortho-phosphate - - - 3 0.007 I 0.004 U
Total Phosphorus - Report *p 3.6 3.1 0.01 0.008
Total Ammonia - ≤ 2.0 *p 0.031 0.035 0.018 I 0.04
Un-ionized Ammonia ≤ 0.02 s - - ≤ 0.02 c ≤ 0.02 c ≤ 0.02 c
Nitrate and Nitrite - - 9.3 9 0.004 U 0.32
Total Kjeldahl Nitrogen - - 0.73 0.75 0.38 0.2
Organic Nitrogen - - 0.699 c 0.715 c 0.362 c 0.16 c
Total Nitrogen - Report *p 10.03 c 9.75 c 0.382 c 0.52 c
Total Organic Carbon (mg C/L) - - - 4.4 5.6 1.5

Dissolved Oxygen (mg/L) ≥ 5.0 ≥ 6.0 - 8.2 0.7 8.2
pH (SU) 4.35 - 5.35 β 6.0 - 8.5 † - 6.1 5.3 7.5
Conductivity (µmhos/cm) ≤ 1,275 - - 452 53 47
Temperature (°C) - - - 22.6 16.7 19.0
Sample Depth (m) - - - - 0.15 0.15
Total Depth (m) - - - - 0.20 0.25
Alkalinity (mg CaCO3) - - 48 3.5 4.9
Total Residual Chlorine (mg/L) ≤ 0.01 ≤ 0.01 ≤ 0.03 UQ£ - - -
Chlorophyll a  (µg/L) - Corrected - - - 0.55 U 1 I 1.9
Phaeophytin (µg/L) - - - 0.4 U 0.4 U 0.4 U
Total Suspended Solids (mg/L) - ≤ 20.0 p 2 U 2 I 8 I 4 I
Turbidity (NTU) < 29 t - - 0.75 2.9 1.2
Color (PCU) - - - 4.3 I 75 2.8 I
CBOD, 5 day (mg/L), N - inhibited - ≤ 20.0 p 1 IQ 1.2 I 0.67 I 0.49 I
Chloride (mg/L) - - - 54 8.6 7
Fluoride (mg/L) ≤ 10.0 - - 0.035 U 0.035 U 0.035 U
Sulfate (mg/L) - - - 31 0.74 0.5 I
Sulfide (mg S/L) - - 0.05 U 0.5 U 0.5 U
Flow (MGD) - ≤ 1.0 a - 0.771 a - -
Hardness (mg CaCO3) - Report p - 90.5 c 8.37 c 8.70 c

Bioassay - Water flea (Ceriodaphnia dubia) - survival and reproduction - - - - -
Bioassay - Water flea (Ceriodaphnia dubia) - survival and reproduction - ≥ 100 50 - - -
Bioassay - Fish (Pimephales promelas) -survival and growth - ≥ 100 100 - - -

Fecal Coliforms ¥ ≤ 400s #
≤ 86 - 1 B 1 B 460

Value exceeds the Class III Water Quality Criteria or permit limits
"-" Sample/measurement was not collected or limit/criterion does not exist
a - Annual average
c - Value is calculated
p - 24 hour flow proportioned composite
s - Single sample
t - Shall not exceed 29 NTUs above background
B - Results based on colony counts outside the acceptance range
I - The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit
Q - Sample held beyond normal holding time
U - Material analyzed for but not detected; value reported is the method detection limit
NOEC - A no observed effect concentration less than 100% effluent will constitute a violation of this permit
¥ - Fecal coliform analysis performed by University of West Florida (UWF) lab
# - If 10 or fewer samples are taken within a month, the single sample limit is 400 CFU (62-302.530(6), F.A.C.)
£ - Measurement taken in the FDEP laboratory
* - Monthly average
** - See the toxicity discussion on pg.4 of this report for more information
† - Consent order (OGC File No. 08-1611-57-DW) provides this interim limit
β - Based on the receiving wetlands (Pace Swamp) acidic natural background pH of 4.35 SU

Table 1. Effluent limits, Class III Freshwater Criteria and chemical, microbiological and toxicological data.

General Physical and Chemical Parameters

Toxicity (Chronic Definitive, NOEC, % effluent)

Microbiology (Number of colony forming units/100ml)

Nutrients (mg/L)

Effluent 
Composite

Effluent Grab Test Wetland
Control 

Wetland
Organic Constituents (µg/L)

No Result**
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Pace Water System, 
Inc. Wastewater 
Treatment Plant

Effluent 
Class III 
Criteria 

(Composite)

Effluent 
Composite 

Limits

Aluminum - - - - 8.6 I - 94 A - 61
Arsenic ≤ 50 - - ≤ 50 0.25 U ≤ 50 0.58 I ≤ 50 0.52 I
Cadmium - - - ≤ 0.250 b 0.072 I ≤ 0.10 b 0.05 U ≤ 0.10 b 0.05 U
Calcium (mg/L) - - - - 31.8 - 1.9 A - 1.11
Chromium-III - - - ≤ 79.4 b 0.3 U ≤ 27.7 b 0.3 U ≤ 27.7 b 0.3 U
Copper ≤ 8.56 € ≤ 8.56 € 4.57 ≤ 8.56 b 4.11 ≤ 2.85 b 0.5 U ≤ 2.85 b 0.5 U
Iron ≤ 1,000 - - ≤ 1,000 43 I ≤ 1,000 2,510 A ≤ 1,000 350
Lead - - - ≤ 2.80 b 0.2 U ≤ 0.54 b 0.2 U ≤ 0.54 b 0.2 U
Magnesium (mg/L) - - - - 2.69 - 0.88 A - 1.44
Mercury ≤ 0.012 - - ≤ 0.012 0.12 U ≤ 0.012 0.12 U ≤ 0.012 0.12 U
Nickel - - - ≤ 47.9 b 2.09 ≤ 16.1 b 0.37 I ≤ 16.1 b 0.25 U
Selenium ≤ 5.0 - - ≤ 5.0 0.2 U ≤ 5.0 0.2 U ≤ 5.0 0.2 U
Silver ≤ 0.07 - - ≤ 0.07 0.025 U ≤ 0.07 0.025 U ≤ 0.07 0.025 U
Sodium (mg/L) - - - - 3.8 - 4.6 A - -
Zinc ≤ 110 € ≤ 110 € 64 ≤ 110 b 70 ≤ 37.0 b 8 I ≤ 37.0 b 6.6 I
See Table 1 for calculated hardness.

Value exceeds the Class III Water Quality Criteria or permit limits
b - Value is calculated based on hardness
A - Value reported is the mean of two or more determinations
I - The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit
U - Material analyzed for but not detected; value reported is the method detection limit
€ - Limit is based on calcium and magnesium from the effluent grab

Metals (µg/L unless otherwise noted)

Table 2. Effluent limits, Class III Freshwater Criteria and metals data. Class III Criteria based on hardness are presented individually for each site 
based on hardness at that site.

Control 
Wetland

Effluent 
Composite

Effluent Class 
III Criteria 

(Grab)
Effluent Grab

Test Wetland 
Class III 
Criteria

Test Wetland

Control 
Wetland 
Class III 
Criteria
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Pace Water System, Inc. Wastewater Treatment Plant

Inorganic Total
Location N:P ratio N:P ratio
Effluent 384 354.6 ± 70.9 381.1 ± 76.2 3.1 2.8

Control Wetland 0.760 3.0 ± 0.6 4.3 ± 0.9 3.1 38.4
Test Wetland 8.30 1.7 ± 0.3 3.4 ± 0.7 90.0 65.0

(measured) (TSIN) ± 20% (OP) ± 20% (TN) ± 20% (TP) ± 20%

Table 3. Measured and predicted algal growth potential (AGP; mg dry weight/L) for total soluble inorganic nitrogen (TSIN), ortho-phosphate 
(OP), total nitrogen (TN) and total phosphorus (TP) limitation of the freshwater species Pseudokirchneriella subcapitata  and ratios of nitrogen 
to phosphorus.

AGP Predicted AGP Predicted AGP Predicted AGP Predicted AGP
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Pace Water 
System, Inc. 
WWTP

Control 
Occurrences 

Average

Control 
Occurrences 

Average

69.59
Control 

Occurrences 
Transect 1

Control 
Occurrences 

Transect 2

73.19
Control 

Occurrences 
Transect 2

Control 
Occurrences 

Transect 3

65.82 68.29
Control 

Occurrences 
Transect 3

Control 
Occurrences 

Transect 4

68.58 72.84 68.79
Control 

Occurrences 
Transect 4

Test 
Occurrences 

Transect 1

59.53 58.94 60.77 60.30
Test 

Occurrences 
Transect 1

Test 
Occurrences 

Transect 2

56.69 58.08 51.74 60.89 77.26
Test 

Occurrences 
Transect 2

Test 
Occurrences 

Transect 3

57.34 58.24 55.35 58.76 80.47 77.65
Test 

Occurrences 
Transect 3

Test 
Occurrences 

Transect 4

58.71 66.94 55.90 54.39 62.45 68.68 68.02
Test 

Occurrences 
Average

Test 
Occurrences 

Average

58.29 72.42

Table 4.  Macrophyte Communites - Bray-Curtis similarity percentages
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Table 5-1.  Control Wetland similarity percentages with species contributions Table 5-3.  Control vs. Test Wetland dissimilarity percentages with species contributions

Species

Average 
Abundance

Average 
Similarity

Similarity/
Standard 
Deviation

Contribution 
%

Cumulative 
% Species

Control 
Average 

Abundance

Test 
Average 

Abundance
Average 

Dissimilarity

Dissimilarity/
Standard 
Deviation

Contribution 
%

Cumulative 
%

Acer rubrum 2.91 5.16 12.59 7.42 7.42 Ligustrum sinense 0.35 2.81 2.41 3.20 5.79 5.79

Magnolia virginiana 2.90 5.02 10.59 7.21 14.63 Rhododendron viscosum var. serrulatum 1.98 0.00 1.93 3.27 4.62 10.41

Woodwardia areolata 2.77 4.82 9.85 6.93 21.56 Smilax walteri 1.97 0.43 1.58 1.94 3.79 14.20

Vitis rotundifolia 2.67 4.48 16.25 6.43 27.99 Decumaria barbara 0.50 2.10 1.56 2.69 3.74 17.95

Itea virginica 2.48 4.24 17.18 6.09 34.08 Illicium floridanum 0.43 1.83 1.56 1.51 3.74 21.69

Toxicodendron radicans 2.31 3.81 10.28 5.48 39.56 Boehmeria cylindrica 1.60 0.00 1.54 3.50 3.70 25.39

Osmunda cinnamonmoea 2.05 3.56 7.90 5.11 44.68 Leucothoe axillaris 0.35 1.76 1.40 1.87 3.36 28.75

Sphagnum Moss 2.20 3.22 3.62 4.63 49.31 Ilex coriacea 0.35 1.68 1.35 2.09 3.24 31.99

Nyssa sylvatica var. biflora 2.01 3.11 4.46 4.46 53.77 Vitis rotundifolia 2.67 1.31 1.31 2.11 3.13 35.12

Rhododendron viscosum var. serrulatum 1.98 3.04 2.29 4.37 58.14 Cliftonia monophylla 0.00 1.29 1.26 3.66 3.01 38.13

Smilax walteri 1.97 2.91 2.37 4.18 62.32 Persea palustris 1.57 0.60 1.24 1.39 2.98 41.11

Rubus pensilvanicus 2.05 2.79 2.59 4.01 66.33 Saururus cernuus 1.21 0.00 1.17 5.64 2.81 43.92

Centella asiatica 1.73 2.53 3.69 3.64 69.97 Lyonia lucida 0.85 1.22 1.01 1.28 2.43 46.35

Osmunda regalis 1.66 2.44 3.26 3.50 73.47 Hydrocotyle sp. 1.29 0.35 1.01 1.92 2.43 48.78

Boehmeria cylindrica 1.60 2.34 4.23 3.37 76.84 Viburnum nudum 0.60 1.29 0.94 1.43 2.25 51.03

Smilax laurifolia 1.39 2.27 4.34 3.26 80.10 Toxicodendron vernix 1.21 0.50 0.94 1.47 2.25 53.29

Lycopodim sp. 1.21 2.01 4.73 2.88 82.98 Centella asiatica 1.73 0.93 0.84 1.26 2.02 55.31

Hydrocotyle sp. 1.29 2.00 5.78 2.87 85.85 Quercus nigra 0.96 0.25 0.79 1.43 1.89 57.20

Saururus cernuus 1.21 1.99 6.51 2.86 88.72 Ilex cassine 0.79 0.25 0.77 1.09 1.85 59.05

Persea palustris 1.57 1.54 0.86 2.21 90.93 Rubus pensilvanicus 2.05 1.62 0.75 1.45 1.79 60.84

Onoclea sensibilis 0.00 0.79 0.74 0.96 1.78 62.62

Table 5-2.  Test Wetland similarity percentages with species contributions Smilax laurifolia 1.39 2.13 0.74 1.59 1.78 64.40

Lycopodim sp. 1.21 0.50 0.71 1.23 1.70 66.10

Similarity/ Ilex opaca 0.85 0.25 0.70 1.31 1.68 67.78

Average Average Standard Contribution Cumulative Sagitaria latifolia 0.68 0.00 0.63 0.91 1.52 69.30

Species Abundance Similarity Deviation % % Sphagnum Moss 2.20 2.15 0.60 1.62 1.44 70.73

Itea virginica 2.78 5.41 35.19 7.47 7.47 Peltandra sp. 0.25 0.60 0.60 0.99 1.44 72.17

Woodwardia areolata 2.86 5.39 10.60 7.44 14.91 Leucothoe racemosa 0.00 0.60 0.59 0.93 1.43 73.60

Ligustrum sinense 2.81 5.28 9.63 7.29 22.20 Smilax glauca 0.60 0.25 0.59 0.99 1.41 75.01

Nyssa sylvatica var. biflora 2.49 4.65 20.13 6.42 28.62 Myrica cerifera 0.60 0.00 0.59 0.95 1.41 76.42

Acer rubrum 2.59 4.51 3.76 6.23 34.85 Chamaecyparis thyoides 0.00 0.60 0.58 0.93 1.40 77.81

Magnolia virginiana 2.37 4.29 4.97 5.92 40.77 Magnolia virginiana 2.90 2.37 0.56 1.34 1.35 79.17

Sphagnum Moss 2.15 3.86 6.94 5.34 46.11 Nyssa sylvatica var. biflora 2.01 2.49 0.56 1.39 1.33 80.50

Decumaria barbara 2.10 3.86 7.90 5.33 51.43 Ilex vomitoria 0.25 0.50 0.49 0.97 1.17 81.67

Toxicodendron radicans 2.04 3.68 7.81 5.07 56.51 Mikania scandens 0.50 0.00 0.48 0.97 1.15 82.82

Smilax laurifolia 2.13 3.58 4.54 4.95 61.46 Sambucus canadensis 0.25 0.50 0.48 0.97 1.15 83.97

Osmunda cinnamonmoea 1.90 3.34 5.67 4.61 66.07 Lygodium japonicum 0.25 0.50 0.48 0.97 1.15 85.11

Osmunda regalis 1.62 2.86 24.87 3.95 70.02 Murdannia sp. 0.50 0.25 0.48 0.97 1.14 86.25

Ilex coriacea 1.68 2.83 3.34 3.91 73.92 Osmunda regalis 1.66 1.62 0.47 1.30 1.12 87.37

Rubus pensilvanicus 1.62 2.74 3.79 3.78 77.71 Toxicodendron radicans 2.31 2.04 0.46 1.27 1.11 88.48

Leucothoe axillaris 1.76 2.62 3.52 3.62 81.33 Liriodendron tulipifera 0.35 0.25 0.46 0.79 1.09 89.58

Illicium floridanum 1.83 2.26 0.91 3.13 84.45 Acer rubrum 2.91 2.59 0.45 1.02 1.07 90.65

Cliftonia monophylla 1.29 2.17 5.07 3.00 87.45

Vitis rotundifolia 1.31 2.02 24.87 2.79 90.24

Average Similarity: 69.59Control Wetland 

Average Similarity: 72.42Test Wetland 

Average Dissimilarity = 41.71Control vs. Test Wetland 
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Pace Water System, Inc. WWTP Test Wetland Control Wetland
% Tolerant Taxa 0.0 2.0
% Sensitive Taxa 2.4 2.0
% Exotic Taxa 7.1 6.1
Avg CC of Taxa 5.0 4.7
% Native Perennial Taxa 92.7 93.8
% Wetland Status Taxa 66.7 66.0

Table 6. Wetland Condition Index - Vegetation community 
composition percentages
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Figure 1 

Non‐metric multi‐dimensional scaling plot 

Transform: Square root
Resemblance: S17 Bray Curtis similarity

SIMPROF Groups
a
c
b

Similarity
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60
70
80

Control Transect 1

Control Transect 2

Control Transect 3

Control Transect 4

Test Transect 1

Test Transect 2

Test Transect 3

Test Transect 4 2D Stress: 0.06
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Appendix B 

Facility summary
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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.dep.state.fl.us/water/sas/sop/sops.htm. 

(2)  Chemical Analyses of the Effluent 

The effluent was analyzed for nutrients, metals, organic constituents (base, neutral, and acid extractables) and pesticides following 
FDEP SOPs.  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 exceedances of 62‐302.530(20), 62‐
302.530(61) and/or a violation of facility permit limits.  A no observed effect concentration (NOEC) less than 100% effluent in a chronic 
test may constitute an exceedance of 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) 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 5.0 mg dry weight/L represents a “problem” threshold for fresh receiving waters, implying 

nutrient enrichment. High AGP values may constitute exceedances 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 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 (USEPA  2000).   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.  
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(6) Vegetation Wetland Condition Index 

The vegetation Wetland Condition Index (WCI) for isolated, forested wetlands is a biological assessment of wetland health conducted 
by sampling vascular plants along transects, identifying them to the species level, and calculating metric values based on attributes of 
the plant community that change predictably along an independent gradient of human disturbance. The index is calculated based on 6 
metrics: percent tolerant indicator species, percent sensitive indicator species, percent exotic macrophyte species, average Coefficient 
of Conservatism (CC) score, percent native perennial species, and percent wetland status species. These metrics are calibrated for 4 
ecoregions within the state including the Panhandle, North, Central, and South regions.  The score is based on a 0‐60 scale, with 60 
representing high biological integrity.  The scores can be compared to an average “minimally disturbed” score which was determined 
during the development of the index based on wetlands with a Landscape Development Intensity (LDI) value < 2.00.  The LDI is 
calculated based on land use with higher scores being associated with areas that are more developed and lower scores being 
associated with areas that are less developed.  This current index is based on the Florida Wetland Condition Index (FWCI) developed 

by Reiss and Brown (2005) to provide a quantitative measure of the biological integrity of a wetland system. 

(7) Definition of Qualifiers 

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

B ‐ Results based on colony counts outside the acceptable range. 

I ‐ The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit. 

J ‐ Estimated value 

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

L ‐ Actual value is known to be greater than value given 

N ‐ Presumptive evidence of presence of material. 

O ‐ Sampled, but analysis lost or not performed. 

Q ‐ Sample held beyond normal holding time. 

T ‐ Value reported is less than the criterion of detection. 

U ‐ Material was analyzed for but not detected. The reported value is the method detection limit for the sample analyzed. 

V ‐ Analyte was detected in both sample and method blank. 

X ‐ Too few individuals to calculate SCI value. 

Y ‐ The laboratory analysis was from an unpreserved or improperly preserved sample. The data may not be accurate 

Z ‐ Colonies were too numerous to count (TNTC) 
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Appendix D 

Chain of custody
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Appendix E 
Physical/chemical and Wetland Condition Index (WCI) field sheets
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Appendix F 
Chemical analysis of effluent and receiving water 

Date_Sampled UDL SCH_Group Component Value Qualifier Units MDL PQL 
10/29/2012 10:45 Effluent AGP/LN Algal Growth Potential 384  mg DryWt/L 0.3 0.9 
10/29/2012 8:00 Effluent Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day,N-Inhib 1 IQ mg/L 0.2 2 
10/29/2012 10:45 Effluent Chlorophyll/Grain Size/BOD Phaeophytin-a 0.4 U ug/L 0.4 1.2 
10/29/2012 10:45 Effluent Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 0.55 U ug/L 0.55 1.7 
10/29/2012 10:45 Effluent Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day,N-Inhib 1.2 I mg/L 0.2 2 
10/29/2012 10:45 Effluent Overflow Fecal Coliforms-Membrane Filter 1 B cfu/100 mL 1 1 
10/29/2012 8:00 Effluent Toxicology Bioassay-Chron-Def-FW-C.dubia, IC25 No Result O IC25   
10/29/2012 8:00 Effluent Toxicology Bioassay-Chron-Def-FW-Fish, IC25 100 L IC25   
10/29/2012 8:00 Effluent Toxicology Bioassay-Chron-Def-FW-C.dubia, NOEC No Result O NOEC   
10/29/2012 8:00 Effluent Toxicology Bioassay-Chron-Def-FW-Fish, NOEC 100  NOEC   
10/29/2012 10:45 Effluent Metals Iron 43 I ug/L 30 120 
10/29/2012 10:45 Effluent Metals Mercury 0.12 U ug/L 0.12 0.5 
10/29/2012 10:45 Effluent Metals Arsenic 0.25 U ug/L 0.25 1 
10/29/2012 10:45 Effluent Metals Cadmium 0.072 I ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Metals Nickel 2.09  ug/L 0.25 1 
10/29/2012 8:00 Effluent Metals Hardness 92.9  mg/L 0.4 1.6 
10/29/2012 10:45 Effluent Metals Copper 4.11  ug/L 0.5 1 
10/29/2012 10:45 Effluent Metals Sodium 45.5  mg/L 0.5 2 
10/29/2012 10:45 Effluent Metals Aluminum 8.6 I ug/L 5 20 
10/29/2012 10:45 Effluent Metals Magnesium 2.69  mg/L 0.04 0.16 
10/29/2012 8:00 Effluent Metals Copper 4.57  ug/L 0.5 1 
10/29/2012 10:45 Effluent Metals Silver 0.025 U ug/L 0.025 0.1 
10/29/2012 10:45 Effluent Metals Lead 0.2 U ug/L 0.2 0.8 
10/29/2012 10:45 Effluent Metals Calcium 31.8  mg/L 0.075 0.3 
10/29/2012 8:00 Effluent Metals Zinc 64  ug/L 5 20 
10/29/2012 10:45 Effluent Metals Selenium 0.2 U ug/L 0.2 0.8 
10/29/2012 10:45 Effluent Metals Chromium 0.3 U ug/L 0.3 1.2 
10/29/2012 10:45 Effluent Metals Zinc 70  ug/L 5 20 
10/29/2012 10:45 Effluent Nutrients Ammonia-N 0.035  mg N/L 0.01 0.02 
10/29/2012 10:45 Effluent Nutrients Chloride 54  mg Cl/L 0.4 1 
10/29/2012 10:45 Effluent Nutrients Alkalinity 48  mg CaCO3/L 0.65 2.5 
10/29/2012 10:45 Effluent Nutrients Organic Carbon 4.4  mg C/L 0.4 0.8 
10/29/2012 10:45 Effluent Nutrients Total-P 3.1  mg P/L 0.025 0.25 
10/29/2012 10:45 Effluent Nutrients NO2NO3-N 9  mg N/L 0.08 0.2 
10/29/2012 8:00 Effluent Nutrients Total-P 3.6  mg P/L 0.025 0.25 
10/29/2012 10:45 Effluent Nutrients O-Phosphate-P 3  mg P/L 0.08 0.2 
10/29/2012 8:00 Effluent Nutrients Ammonia-N 0.031  mg N/L 0.01 0.02 
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Date_Sampled UDL SCH_Group Component Value Qualifier Units MDL PQL 
10/29/2012 10:45 Effluent Nutrients Fluoride 0.035 U mg F/L 0.035 0.1 
10/29/2012 10:45 Effluent Nutrients Color (true) 4.3 I PCU 2.5 6 
10/29/2012 10:45 Effluent Nutrients Turbidity 0.75  NTU 0.1 0.1 
10/29/2012 10:45 Effluent Nutrients Sulfide 0.05 U mg S/L 0.05 0.2 
10/29/2012 10:45 Effluent Nutrients Kjeldahl Nitrogen 0.75  mg N/L 0.08 0.2 
10/29/2012 8:00 Effluent Nutrients TSS 2 U mg/L 2 10 
10/29/2012 10:45 Effluent Nutrients Sulfate 31  mg SO4/L 0.4 1 
10/29/2012 8:00 Effluent Nutrients NO2NO3-N 9.3  mg N/L 0.08 0.2 
10/29/2012 10:45 Effluent Nutrients TSS 2 I mg/L 2 10 
10/29/2012 8:00 Effluent Nutrients Kjeldahl Nitrogen 0.73  mg N/L 0.08 0.2 
10/29/2012 10:45 Effluent Pesticides Atrazine 0.05 U ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Pesticides Metolachlor 0.3 U ug/L 0.3 1.2 
10/29/2012 10:45 Effluent Pesticides Chlorpyrifos Ethyl 0.05 U ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Pesticides Hexazinone 0.15 U ug/L 0.15 0.6 
10/29/2012 10:45 Effluent Pesticides Bromacil 0.2 U ug/L 0.2 0.8 
10/29/2012 10:45 Effluent Pesticides Fenamiphos 0.15 U ug/L 0.15 0.6 
10/29/2012 10:45 Effluent Pesticides Norflurazon 0.15 U ug/L 0.15 0.6 
10/29/2012 10:45 Effluent Pesticides Mevinphos 0.05 U ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Pesticides Azinphos Methyl 0.1 U ug/L 0.1 0.4 
10/29/2012 10:45 Effluent Pesticides Parathion Ethyl 0.1 U ug/L 0.1 0.4 
10/29/2012 10:45 Effluent Pesticides Alachlor 0.3 U ug/L 0.3 1.2 
10/29/2012 10:45 Effluent Pesticides Butylate 0.1 U ug/L 0.1 0.4 
10/29/2012 10:45 Effluent Pesticides Chlorpyrifos Methyl 0.05 U ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Pesticides Ethoprop 0.025 U ug/L 0.025 0.1 
10/29/2012 10:45 Effluent Pesticides Malathion 0.05 U ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Pesticides Metribuzin 0.1 U ug/L 0.1 0.4 
10/29/2012 10:45 Effluent Pesticides Diazinon 0.05 U ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Pesticides Fonofos 0.05 U ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Pesticides Metalaxyl 0.2 U ug/L 0.2 0.8 
10/29/2012 10:45 Effluent Pesticides Ethion 0.05 U ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Pesticides Ametryn 0.05 U ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Pesticides Phorate 0.025 U ug/L 0.025 0.1 
10/29/2012 10:45 Effluent Pesticides Sucralose 31  ug/L 0.2 1 
10/29/2012 10:45 Effluent Pesticides Prometryn 0.1 U ug/L 0.1 0.4 
10/29/2012 10:45 Effluent Pesticides Parathion Methyl 0.05 U ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Pesticides Naled 0.2 U ug/L 0.2 0.8 
10/29/2012 10:45 Effluent Pesticides Simazine 0.22  ug/L 0.05 0.2 
10/29/2012 10:45 Effluent Priority Organic Pollutants 4-Nitrophenol 14 U ug/L 14 58 
10/29/2012 10:45 Effluent Priority Organic Pollutants Chrysene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants N-Nitrosodimethylamine 1.9 U ug/L 1.9 7.7 
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10/29/2012 10:45 Effluent Priority Organic Pollutants 2,4-Dichlorophenol 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants 2-Methyl-4,6-dinitrophenol 2.9 UJ ug/L 2.9 12 
10/29/2012 10:45 Effluent Priority Organic Pollutants Acenaphthylene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Di-n-butyl phthalate 4.8 U ug/L 4.8 19 
10/29/2012 10:45 Effluent Priority Organic Pollutants Hexachloroethane 2.9 U ug/L 2.9 12 
10/29/2012 10:45 Effluent Priority Organic Pollutants Isophorone 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants 2,4,6-Trichlorophenol 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants 2-Chlorophenol 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants Diethyl phthalate 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants Phenol 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants Pyrene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants 1,2,4-Trichlorobenzene 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants 2,4-Dimethylphenol 9.6 U ug/L 9.6 38 
10/29/2012 10:45 Effluent Priority Organic Pollutants 2-Chloronaphthalene 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants Acenaphthene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Benzo(b)fluoranthene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Benzo(k)fluoranthene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Dibenzo(a,h)anthracene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Naphthalene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants 2,4-Dinitrophenol 14 U ug/L 14 58 
10/29/2012 10:45 Effluent Priority Organic Pollutants Anthracene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Benzo(a)anthracene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Benzo(g,h,i)perylene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Hexachlorocyclopentadiene 2.9 U ug/L 2.9 12 
10/29/2012 10:45 Effluent Priority Organic Pollutants Pentachlorophenol 2.9 UJ ug/L 2.9 12 
10/29/2012 10:45 Effluent Priority Organic Pollutants Phenanthrene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants 3,3'-Dichlorobenzidine 38 U ug/L 38 150 
10/29/2012 10:45 Effluent Priority Organic Pollutants 4-Chlorophenyl phenyl ether 1.9 U ug/L 1.9 7.7 
10/29/2012 10:45 Effluent Priority Organic Pollutants Benzidine 96 U ug/L 96 380 
10/29/2012 10:45 Effluent Priority Organic Pollutants Butyl benzyl phthalate 4.8 U ug/L 4.8 19 
10/29/2012 10:45 Effluent Priority Organic Pollutants Di-n-octyl phthalate 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants Fluorene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Hexachlorobenzene 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants Indeno(1,2,3-cd)pyrene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants N-Nitrosodiphenylamine/ Diphenylamine 2.9 U ug/L 2.9 12 
10/29/2012 10:45 Effluent Priority Organic Pollutants 2-Nitrophenol 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants 4-Bromophenyl phenyl ether 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants 4-Chloro-3-methylphenol 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants Benzo(a)pyrene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Bis(2-chloroethyl)ether 0.96 U ug/L 0.96 3.8 
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10/29/2012 10:45 Effluent Priority Organic Pollutants Bis(2-chloroisopropyl)ether 2.9 U ug/L 2.9 12 
10/29/2012 10:45 Effluent Priority Organic Pollutants Bis(2-ethylhexyl)phthalate 14 U ug/L 14 58 
10/29/2012 10:45 Effluent Priority Organic Pollutants Dimethyl phthalate 9.6 U ug/L 9.6 38 
10/29/2012 10:45 Effluent Priority Organic Pollutants N-Nitrosodi-n-propylamine 1.9 U ug/L 1.9 7.7 
10/29/2012 10:45 Effluent Priority Organic Pollutants 2,4-Dinitrotoluene 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants 2,6-Dinitrotoluene 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants Bis(2-chloroethoxy)methane 0.96 U ug/L 0.96 3.8 
10/29/2012 10:45 Effluent Priority Organic Pollutants Fluoranthene 0.19 U ug/L 0.19 0.77 
10/29/2012 10:45 Effluent Priority Organic Pollutants Hexachlorobutadiene 2.9 U ug/L 2.9 12 
10/29/2012 10:45 Effluent Priority Organic Pollutants Nitrobenzene 1.9 U ug/L 1.9 7.7 
10/29/2012 10:45 Effluent Field Parameter Dissolved Oxygen 8.15  mg/L   
10/29/2012 10:45 Effluent Field Parameter pH 6.08     
10/29/2012 10:45 Effluent Field Parameter Temperature 22.55  C   
10/29/2012 10:45 Effluent Field Parameter Specific Conductance 452  umhos/cm   
12/3/2012 8:00 Effluent Toxicology Bioassay-Chron-Def-FW-C.dubia, NOEC 50  NOEC   
12/3/2012 8:00 Effluent Toxicology Bioassay-Chron-Def-FW-C.dubia, IC25 63.3  IC25   
10/29/2012 12:00 Test Wetland AGP/LN Algal Growth Potential 8.3  mg DryWt/L 0.3 0.9 
10/29/2012 12:00 Test Wetland Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day,N-Inhib 0.49 I mg/L 0.2 2 
10/29/2012 12:00 Test Wetland Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 1.9  ug/L 0.55 1.7 
10/29/2012 12:00 Test Wetland Chlorophyll/Grain Size/BOD Phaeophytin-a 0.4 U ug/L 0.4 1.2 
10/29/2012 12:00 Test Wetland Overflow Fecal Coliforms-Membrane Filter 460  cfu/100 mL 1 1 
10/29/2012 12:00 Test Wetland Metals Copper 0.5 U ug/L 0.5 1 
10/29/2012 12:00 Test Wetland Metals Arsenic 0.52 I ug/L 0.25 1 
10/29/2012 12:00 Test Wetland Metals Lead 0.2 U ug/L 0.2 0.8 
10/29/2012 12:00 Test Wetland Metals Hardness 8.7  mg/L 0.4 1.6 
10/29/2012 12:00 Test Wetland Metals Calcium 1.11  mg/L 0.075 0.3 
10/29/2012 12:00 Test Wetland Metals Mercury 0.12 U ug/L 0.12 0.5 
10/29/2012 12:00 Test Wetland Metals Sodium 3.8  mg/L 0.5 2 
10/29/2012 12:00 Test Wetland Metals Aluminum 61  ug/L 5 20 
10/29/2012 12:00 Test Wetland Metals Chromium 0.3 U ug/L 0.3 1.2 
10/29/2012 12:00 Test Wetland Metals Cadmium 0.05 U ug/L 0.05 0.2 
10/29/2012 12:00 Test Wetland Metals Silver 0.025 U ug/L 0.025 0.1 
10/29/2012 12:00 Test Wetland Metals Magnesium 1.44  mg/L 0.04 0.16 
10/29/2012 12:00 Test Wetland Metals Nickel 0.25 U ug/L 0.25 1 
10/29/2012 12:00 Test Wetland Metals Zinc 6.6 I ug/L 5 20 
10/29/2012 12:00 Test Wetland Metals Iron 350  ug/L 30 120 
10/29/2012 12:00 Test Wetland Metals Selenium 0.2 U ug/L 0.2 0.8 
10/29/2012 12:00 Test Wetland Nutrients Organic Carbon 1.5  mg C/L 0.4 0.8 
10/29/2012 12:00 Test Wetland Nutrients Sulfate 0.5 I mg SO4/L 0.2 0.5 
10/29/2012 12:00 Test Wetland Nutrients Kjeldahl Nitrogen 0.2  mg N/L 0.08 0.2 
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10/29/2012 12:00 Test Wetland Nutrients Ammonia-N 0.04  mg N/L 0.01 0.02 
10/29/2012 12:00 Test Wetland Nutrients Alkalinity 4.9  mg CaCO3/L 0.65 2.5 
10/29/2012 12:00 Test Wetland Nutrients Sulfide 0.05 U mg S/L 0.05 0.2 
10/29/2012 12:00 Test Wetland Nutrients Total-P 0.008  mg P/L 0.002 0.005 
10/29/2012 12:00 Test Wetland Nutrients Chloride 7  mg Cl/L 0.2 0.5 
10/29/2012 12:00 Test Wetland Nutrients Turbidity 1.2  NTU 0.1 0.1 
10/29/2012 12:00 Test Wetland Nutrients TSS 4 I mg/L 2 10 
10/29/2012 12:00 Test Wetland Nutrients O-Phosphate-P 0.004 U mg P/L 0.004 0.01 
10/29/2012 12:00 Test Wetland Nutrients NO2NO3-N 0.32  mg N/L 0.004 0.01 
10/29/2012 12:00 Test Wetland Nutrients Fluoride 0.035 U mg F/L 0.035 0.1 
10/29/2012 12:00 Test Wetland Nutrients Color (true) 2.8 I PCU 2.5 6 
10/29/2012 12:00 Test Wetland Pesticides Sucralose 0.3  ug/L 0.01 0.052 
10/29/2012 12:00 Test Wetland Field Parameter Sample Depth 0.15  m   
10/29/2012 12:00 Test Wetland Field Parameter Dissolved Oxygen 8.2  mg/L   
10/29/2012 12:00 Test Wetland Field Parameter Specific Conductance 47  umhos/cm   
10/29/2012 12:00 Test Wetland Field Parameter pH 7.53     
10/29/2012 12:00 Test Wetland Field Parameter Temperature 19.04  C   
10/29/2012 13:30 Control Wetland AGP/LN Algal Growth Potential 0.76  mg DryWt/L 0.3 0.9 
10/29/2012 13:30 Control Wetland Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 1 I ug/L 0.55 1.7 
10/29/2012 13:30 Control Wetland Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day,N-Inhib 0.67 I mg/L 0.2 2 
10/29/2012 13:30 Control Wetland Chlorophyll/Grain Size/BOD Phaeophytin-a 0.4 U ug/L 0.4 1.2 
10/29/2012 13:30 Control Wetland Overflow Fecal Coliforms-Membrane Filter 1 B cfu/100 mL 1 1 
10/29/2012 13:30 Control Wetland Metals Calcium 1.9 A mg/L 0.075 0.3 
10/29/2012 13:30 Control Wetland Metals Silver 0.025 U ug/L 0.025 0.1 
10/29/2012 13:30 Control Wetland Metals Cadmium 0.05 U ug/L 0.05 0.2 
10/29/2012 13:30 Control Wetland Metals Mercury 0.12 U ug/L 0.12 0.5 
10/29/2012 13:30 Control Wetland Metals Lead 0.2 U ug/L 0.2 0.8 
10/29/2012 13:30 Control Wetland Metals Chromium 0.3 U ug/L 0.3 1.2 
10/29/2012 13:30 Control Wetland Metals Arsenic 0.58 I ug/L 0.25 1 
10/29/2012 13:30 Control Wetland Metals Selenium 0.2 U ug/L 0.2 0.8 
10/29/2012 13:30 Control Wetland Metals Zinc 8 I ug/L 5 20 
10/29/2012 13:30 Control Wetland Metals Magnesium 0.88 A mg/L 0.04 0.16 
10/29/2012 13:30 Control Wetland Metals Nickel 0.37 I ug/L 0.25 1 
10/29/2012 13:30 Control Wetland Metals Copper 0.5 U ug/L 0.5 1 
10/29/2012 13:30 Control Wetland Metals Aluminum 94 A ug/L 5 20 
10/29/2012 13:30 Control Wetland Metals Sodium 4.6 A mg/L 0.5 2 
10/29/2012 13:30 Control Wetland Metals Iron 2510 A ug/L 30 120 
10/29/2012 13:30 Control Wetland Metals Hardness 8.4 A mg/L 0.4 1.6 
10/29/2012 13:30 Control Wetland Nutrients Sulfate 0.74  mg SO4/L 0.2 0.5 
10/29/2012 13:30 Control Wetland Nutrients Alkalinity 3.5  mg CaCO3/L 0.65 2.5 
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10/29/2012 13:30 Control Wetland Nutrients Turbidity 2.9  NTU 0.1 0.1 
10/29/2012 13:30 Control Wetland Nutrients Sulfide 0.05 U mg S/L 0.05 0.2 
10/29/2012 13:30 Control Wetland Nutrients NO2NO3-N 0.004 U mg N/L 0.004 0.01 
10/29/2012 13:30 Control Wetland Nutrients O-Phosphate-P 0.007 I mg P/L 0.004 0.01 
10/29/2012 13:30 Control Wetland Nutrients Ammonia-N 0.018 I mg N/L 0.01 0.02 
10/29/2012 13:30 Control Wetland Nutrients Kjeldahl Nitrogen 0.38  mg N/L 0.08 0.2 
10/29/2012 13:30 Control Wetland Nutrients Chloride 8.6  mg Cl/L 0.2 0.5 
10/29/2012 13:30 Control Wetland Nutrients TSS 8 I mg/L 2 10 
10/29/2012 13:30 Control Wetland Nutrients Total-P 0.01  mg P/L 0.002 0.005 
10/29/2012 13:30 Control Wetland Nutrients Fluoride 0.035 U mg F/L 0.035 0.1 
10/29/2012 13:30 Control Wetland Nutrients Organic Carbon 5.6  mg C/L 0.4 0.8 
10/29/2012 13:30 Control Wetland Nutrients Color (true) 75  PCU 2.5 6 
10/29/2012 13:30 Control Wetland Pesticides Sucralose 0.021 U ug/L 0.021 0.1 
10/29/2012 13:30 Control Wetland Field Parameter Sample Depth 0.15  m   
10/29/2012 13:30 Control Wetland Field Parameter Specific Conductance 53  umhos/cm   
10/29/2012 13:30 Control Wetland Field Parameter Temperature 16.65  C   
10/29/2012 13:30 Control Wetland Field Parameter Dissolved Oxygen 0.7  mg/L   
10/29/2012 13:30 Control Wetland Field Parameter pH 5.27     
10/29/2012 11:25 Field Blank Metals Hardness 0.4 U mg/L 0.4 1.6 
10/29/2012 11:00 Field Blank Metals Magnesium 0.04 U mg/L 0.04 0.16 
10/29/2012 11:00 Field Blank Metals Selenium 0.2 U ug/L 0.2 0.8 
10/29/2012 11:00 Field Blank Metals Chromium 0.3 U ug/L 0.3 1.2 
10/29/2012 11:00 Field Blank Metals Lead 0.2 U ug/L 0.2 0.8 
10/29/2012 11:00 Field Blank Metals Cadmium 0.05 U ug/L 0.05 0.2 
10/29/2012 11:00 Field Blank Metals Iron 30 U ug/L 30 120 
10/29/2012 11:00 Field Blank Metals Arsenic 0.25 U ug/L 0.25 1 
10/29/2012 11:25 Field Blank Metals Copper 0.5 U ug/L 0.5 1 
10/29/2012 11:00 Field Blank Metals Silver 0.025 U ug/L 0.025 0.1 
10/29/2012 11:00 Field Blank Metals Nickel 0.25 U ug/L 0.25 1 
10/29/2012 11:00 Field Blank Metals Sodium 0.5 U mg/L 0.5 2 
10/29/2012 11:00 Field Blank Metals Calcium 0.075 U mg/L 0.075 0.3 
10/29/2012 11:00 Field Blank Metals Copper 0.5 U ug/L 0.5 1 
10/29/2012 11:00 Field Blank Metals Aluminum 5 U ug/L 5 20 
10/29/2012 11:00 Field Blank Metals Zinc 5 U ug/L 5 20 
10/29/2012 11:25 Field Blank Metals Zinc 5 U ug/L 5 20 
10/29/2012 11:00 Field Blank Metals Mercury 0.12 U ug/L 0.12 0.5 
10/29/2012 11:00 Field Blank Nutrients Organic Carbon 0.4 U mg C/L 0.4 0.8 
10/29/2012 11:25 Field Blank Nutrients Ammonia-N 0.01 U mg N/L 0.01 0.02 
10/29/2012 11:00 Field Blank Nutrients Ammonia-N 0.01 U mg N/L 0.01 0.02 
10/29/2012 11:00 Field Blank Nutrients Color (true) 2.5 U PCU 2.5 6 
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10/29/2012 11:00 Field Blank Nutrients NO2NO3-N 0.004 U mg N/L 0.004 0.01 
10/29/2012 11:00 Field Blank Nutrients Alkalinity 0.65 U mg CaCO3/L 0.65 2.5 
10/29/2012 11:25 Field Blank Nutrients Kjeldahl Nitrogen 0.08 U mg N/L 0.08 0.2 
10/29/2012 11:00 Field Blank Nutrients Fluoride 0.035 U mg F/L 0.035 0.1 
10/29/2012 11:00 Field Blank Nutrients O-Phosphate-P 0.004 U mg P/L 0.004 0.01 
10/29/2012 11:25 Field Blank Nutrients NO2NO3-N 0.004 U mg N/L 0.004 0.01 
10/29/2012 11:00 Field Blank Nutrients Sulfide 0.05 U mg S/L 0.05 0.2 
10/29/2012 11:00 Field Blank Nutrients Total-P 0.002 U mg P/L 0.002 0.005 
10/29/2012 11:00 Field Blank Nutrients Sulfate 0.2 U mg SO4/L 0.2 0.5 
10/29/2012 11:00 Field Blank Nutrients Chloride 0.2 U mg Cl/L 0.2 0.5 
10/29/2012 11:00 Field Blank Nutrients Turbidity 0.1 U NTU 0.1 0.1 
10/29/2012 11:25 Field Blank Nutrients Total-P 0.002 U mg P/L 0.002 0.005 
10/29/2012 11:25 Field Blank Nutrients TSS 2 U mg/L 2 10 
10/29/2012 11:00 Field Blank Nutrients Kjeldahl Nitrogen 0.08 U mg N/L 0.08 0.2 
10/29/2012 11:00 Field Blank Pesticides Bromacil 0.24 U ug/L 0.24 0.96 
10/29/2012 11:00 Field Blank Pesticides Chlorpyrifos Ethyl 0.06 U ug/L 0.06 0.24 
10/29/2012 11:00 Field Blank Pesticides Hexazinone 0.18 U ug/L 0.18 0.72 
10/29/2012 11:00 Field Blank Pesticides Parathion Ethyl 0.12 U ug/L 0.12 0.48 
10/29/2012 11:00 Field Blank Pesticides Sucralose 0.0096 U ug/L 0.0096 0.048 
10/29/2012 11:00 Field Blank Pesticides Alachlor 0.36 U ug/L 0.36 1.4 
10/29/2012 11:00 Field Blank Pesticides Butylate 0.12 U ug/L 0.12 0.48 
10/29/2012 11:00 Field Blank Pesticides Simazine 0.06 U ug/L 0.06 0.24 
10/29/2012 11:00 Field Blank Pesticides Metalaxyl 0.24 U ug/L 0.24 0.96 
10/29/2012 11:00 Field Blank Pesticides Mevinphos 0.06 U ug/L 0.06 0.24 
10/29/2012 11:00 Field Blank Pesticides Naled 0.24 U ug/L 0.24 0.96 
10/29/2012 11:00 Field Blank Pesticides Ametryn 0.06 U ug/L 0.06 0.24 
10/29/2012 11:00 Field Blank Pesticides Atrazine 0.06 U ug/L 0.06 0.24 
10/29/2012 11:00 Field Blank Pesticides Chlorpyrifos Methyl 0.06 U ug/L 0.06 0.24 
10/29/2012 11:00 Field Blank Pesticides Ethoprop 0.03 U ug/L 0.03 0.12 
10/29/2012 11:00 Field Blank Pesticides Metribuzin 0.12 U ug/L 0.12 0.48 
10/29/2012 11:00 Field Blank Pesticides Parathion Methyl 0.06 U ug/L 0.06 0.24 
10/29/2012 11:00 Field Blank Pesticides Fonofos 0.06 U ug/L 0.06 0.24 
10/29/2012 11:00 Field Blank Pesticides Malathion 0.06 U ug/L 0.06 0.24 
10/29/2012 11:00 Field Blank Pesticides Metolachlor 0.36 U ug/L 0.36 1.4 
10/29/2012 11:00 Field Blank Pesticides Norflurazon 0.18 U ug/L 0.18 0.72 
10/29/2012 11:00 Field Blank Pesticides Phorate 0.03 U ug/L 0.03 0.12 
10/29/2012 11:00 Field Blank Pesticides Azinphos Methyl 0.12 U ug/L 0.12 0.48 
10/29/2012 11:00 Field Blank Pesticides Prometryn 0.12 U ug/L 0.12 0.48 
10/29/2012 11:00 Field Blank Pesticides Diazinon 0.06 U ug/L 0.06 0.24 
10/29/2012 11:00 Field Blank Pesticides Ethion 0.06 U ug/L 0.06 0.24 
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10/29/2012 11:00 Field Blank Pesticides Fenamiphos 0.18 U ug/L 0.18 0.72 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 2,4-Dimethylphenol 9.9 U ug/L 9.9 40 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Phenol 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 4-Nitrophenol 15 U ug/L 15 59 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Fluorene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 4-Chlorophenyl phenyl ether 2 U ug/L 2 7.9 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Acenaphthene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Anthracene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Benzo(k)fluoranthene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Chrysene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Naphthalene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 2,4-Dinitrophenol 15 U ug/L 15 59 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 2-Chlorophenol 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Benzo(a)anthracene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Benzo(a)pyrene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Benzo(b)fluoranthene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Di-n-butyl phthalate 5 U ug/L 5 20 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Fluoranthene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Hexachlorobenzene 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants N-Nitrosodi-n-propylamine 2 U ug/L 2 7.9 
10/29/2012 11:00 Field Blank Priority Organic Pollutants N-Nitrosodimethylamine 2 U ug/L 2 7.9 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 1,2,4-Trichlorobenzene 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 2,4,6-Trichlorophenol 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 2-Nitrophenol 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 4-Chloro-3-methylphenol 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Acenaphthylene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Bis(2-chloroethoxy)methane 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Diethyl phthalate 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 2,4-Dichlorophenol 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 2,4-Dinitrotoluene 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Hexachlorobutadiene 3 U ug/L 3 12 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Hexachloroethane 3 U ug/L 3 12 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Isophorone 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Pyrene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 4-Bromophenyl phenyl ether 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Bis(2-chloroisopropyl)ether 3 U ug/L 3 12 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Dibenzo(a,h)anthracene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants N-Nitrosodiphenylamine/ Diphenylamine 3 U ug/L 3 12 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Nitrobenzene 2 U ug/L 2 7.9 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Phenanthrene 0.2 U ug/L 0.2 0.79 
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Date_Sampled UDL SCH_Group Component Value Qualifier Units MDL PQL 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 3,3'-Dichlorobenzidine 40 U ug/L 40 160 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Butyl benzyl phthalate 5 U ug/L 5 20 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Hexachlorocyclopentadiene 3 U ug/L 3 12 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Indeno(1,2,3-cd)pyrene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Pentachlorophenol 3 U ug/L 3 12 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 2,6-Dinitrotoluene 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 2-Methyl-4,6-dinitrophenol 3 U ug/L 3 12 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Benzidine 99 U ug/L 99 400 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Benzo(g,h,i)perylene 0.2 U ug/L 0.2 0.79 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Bis(2-chloroethyl)ether 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Bis(2-ethylhexyl)phthalate 15 U ug/L 15 59 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Di-n-octyl phthalate 0.99 U ug/L 0.99 4 
10/29/2012 11:00 Field Blank Priority Organic Pollutants Dimethyl phthalate 9.9 U ug/L 9.9 40 
10/29/2012 11:00 Field Blank Priority Organic Pollutants 2-Chloronaphthalene 0.99 U ug/L 0.99 4 
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Appendix G  

Toxicological results 
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 12/4/2012 11:30 Test ID: pacecd1212 Sample ID: Pace WWTP C. dubia repeat Dec. 2012
End Date: 12/9/2012 11:00 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:  Ceriodaphnia dubia chronic bioassay repeat for Pace Water Systems WWTP

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 10.000 13.000 20.000 22.000 23.000 21.000 19.000 22.000 23.000 12.000

6.25 11.000 10.000 12.000 20.000 25.000 25.000 21.000 23.000 23.000 22.000
12.5 16.000 13.000 24.000 22.000 23.000 22.000 18.000 20.000 12.000 23.000

25 13.000 3.000 13.000 23.000 25.000 25.000 22.000 22.000 19.000 25.000
50 5.000 22.000 10.000 19.000 21.000 13.000 19.000 25.000 6.000 24.000

100 6.000 6.000 8.000 9.000 11.000 1.000 11.000 7.000 11.000 13.000

Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical

D-Control 18.500 1.0000 18.500 10.000 23.000 26.634 10
6.25 19.200 1.0378 19.200 10.000 25.000 30.646 10 113.00 75.00
12.5 19.300 1.0432 19.300 12.000 24.000 22.525 10 111.50 75.00

25 19.000 1.0270 19.000 3.000 25.000 38.034 10 116.50 75.00
50 16.400 0.8865 16.400 5.000 25.000 44.918 10 97.50 75.00

*100 8.300 0.4486 8.300 1.000 13.000 42.140 10 60.50 75.00

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.51178 1.035 -0.8455 -0.0598
Bartlett's Test indicates equal variances (p = 0.22) 6.96471 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 50 100 70.7107 2
Treatments vs D-Control
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 12/4/2012 11:30 Test ID: pacecd1212 Sample ID: Pace WWTP C. dubia repeat Dec. 2012
End Date: 12/9/2012 11:00 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:  Ceriodaphnia dubia chronic bioassay repeat for Pace Water Systems WWTP

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 10.000 13.000 20.000 22.000 23.000 21.000 19.000 22.000 23.000 12.000

6.25 11.000 10.000 12.000 20.000 25.000 25.000 21.000 23.000 23.000 22.000
12.5 16.000 13.000 24.000 22.000 23.000 22.000 18.000 20.000 12.000 23.000

25 13.000 3.000 13.000 23.000 25.000 25.000 22.000 22.000 19.000 25.000
50 5.000 22.000 10.000 19.000 21.000 13.000 19.000 25.000 6.000 24.000

100 6.000 6.000 8.000 9.000 11.000 1.000 11.000 7.000 11.000 13.000

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

D-Control 18.500 1.0000 18.500 10.000 23.000 26.634 10 19.000 1.0000
6.25 19.200 1.0378 19.200 10.000 25.000 30.646 10 19.000 1.0000
12.5 19.300 1.0432 19.300 12.000 24.000 22.525 10 19.000 1.0000

25 19.000 1.0270 19.000 3.000 25.000 38.034 10 19.000 1.0000
50 16.400 0.8865 16.400 5.000 25.000 44.918 10 16.400 0.8632

100 8.300 0.4486 8.300 1.000 13.000 42.140 10 8.300 0.4368

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.51178 1.035 -0.8455 -0.0598
Bartlett's Test indicates equal variances (p = 0.22) 6.96471 15.0863

Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05 34.135 15.544 2.684 54.668 0.0418
IC10 43.269 14.984 5.368 59.337 -0.3872
IC15 51.543 12.519 21.996 64.005 -0.5612
IC20 57.407 10.908 32.341 68.680 -0.6370
IC25 63.272 10.117 39.279 73.862 -0.7306
IC40 80.864 8.769 52.798 90.143 -1.3109
IC50 92.593
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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
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

3/20/12 0.169 0.84 0.31 0.23 1.45
5/23/12 0.498 0.82 0.32 0.30 1.41
6/19/12 0.760 0.79 0.30 0.20 1.39
7/17/12 0.383 0.77 0.31 0.15 1.39
8/14/12 0.489 0.75 0.31 0.12 1.38
9/11/12 0.153 0.71 0.33 0.04 1.38
10/16/12 0.179 0.68 0.35 0.00 1.39

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 51.8%
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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
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

3/20/12 0.169 0.84 0.31 0.23 1.45
5/23/12 0.498 0.82 0.32 0.30 1.41
6/19/12 0.760 0.79 0.30 0.20 1.39
7/17/12 0.383 0.77 0.31 0.15 1.39
8/14/12 0.489 0.75 0.31 0.12 1.38
9/11/12 0.153 0.71 0.33 0.04 1.38
10/16/12 0.179 0.68 0.35 0.00 1.39
11/14/12 0.843 0.67 0.34 0.00 1.36
12/4/12 0.328 0.62 0.28 0.00 1.26

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 50.9%
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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
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
12/12/11 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
03/06/12 0.518 0.495 0.13 0.247 0.748
04/10/12 0.596 0.503 0.13 0.248 0.758
05/22/12 0.548 0.499 0.12 0.250 0.748
06/12/12 0.570 0.501 0.12 0.250 0.751
07/17/12 0.345 0.494 0.13 0.234 0.754
08/7/12 0.631 0.496 0.13 0.236 0.756

09/18/12 0.564 0.493 0.13 0.234 0.753
10/16/12 0.529 0.493 0.13 0.234 0.752
10/31/12 0.571 0.498 0.13 0.243 0.753

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 lab % CV: 26.2%

0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

05
/1

0/
11

06
/1

4/
11

07
/1

9/
11

08
/0

9/
11

09
/2

7/
11

10
/1

8/
11

11
/0

1/
11

12
/1

2/
11

01
/0

4/
12

02
/0

7/
12

02
/2

1/
12

03
/0

6/
12

04
/1

0/
12

05
/2

2/
12

06
/1

2/
12

07
/1

7/
12

08
/7

/1
2

09
/1

8/
12

10
/1

6/
12

10
/3

1/
12

IC
2

5
(g

/L
 K

C
l)

Test Date

Standard Reference Toxicant Data
Pimephales promelas IC25

IC25 Mean IC25 Lower Control Limit Upper Control Limit



 88 



 89 



 90 



 91 



 92 



 93 



 94 



 95 



 96 

 

 

   

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 12/4/2012 09:30 Test ID: cdsrtdec12 Sample ID: REF-Ref Toxicant
End Date: 12/10/2012 09:45 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:  C. dubia chronic srt concurrent with pace repeat 12 4 12

Conc-gm/L 1 2 3 4 5 6 7 8 9 10
D-Control 22.000 20.000 23.000 22.000 25.000 25.000 21.000 23.000 23.000 21.000

0.4 18.000 17.000 21.000 19.000 20.000 13.000 19.000 1.000 20.000 5.000
0.8 19.000 21.000 14.000 18.000 17.000 11.000 21.000 4.000 18.000 17.000
1.6 7.000 5.000 0.000 5.000 12.000 14.000 10.000 11.000 13.000 13.000
3.2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
6.4 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 22.500 1.0000 22.500 20.000 25.000 7.333 10 22.500 1.0000
0.4 15.300 0.6800 15.300 1.000 21.000 45.183 10 15.650 0.6956
0.8 16.000 0.7111 16.000 4.000 21.000 32.409 10 15.650 0.6956
1.6 9.000 0.4000 9.000 0.000 14.000 50.783 10 9.000 0.4000
3.2 0.000 0.0000 0.000 0.000 0.000 0.000 10 0.000 0.0000
6.4 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 non-normal distribution (p <= 0.01) 0.86427 0.919 -1.41 1.79836
Bartlett's Test indicates unequal variances (p = 3.15E-03) 13.8256 11.3449

Linear Interpolation (200 Resamples)
Point gm/L SD 95% CL Skew
IC05* 0.0657 0.0208 0.0461 0.1284 1.3178
IC10* 0.1314 0.0416 0.0921 0.2568 1.3178
IC15* 0.1971 0.0622 0.1382 0.3851 1.2998
IC20* 0.2628 0.1133 0.1843 0.6134 2.6344
IC25* 0.3285 0.1966 0.2304 0.9027 1.4066
IC40 1.0586 0.2157 0.3686 1.2460 -1.5748
IC50 1.3293 0.1379 1.0868 1.6211 0.2428
* indicates IC estimate less than the lowest concentration
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Appendix I 

Wetland Condition Index (WCI) plant taxa list 

Transect 

1

Transect 

2

Transect 

3

Transect 

4

Total 

Occurrences

Transect 

1

Transect 

2

Transect 

3

Transect 

4

Total 

Occurrences

Acer rubrum 9 10 7 8 34 3 7 8 10 28

Arundinaria gigantea  0 0 1 0 1 0 0 0 0 0

Boehmeria cylindrica 2 3 5 1 11 0 0 0 0 0

Centella asiatica 3 3 6 1 13 1 1 0 3 5

Chamaecyparis thyoides  0 0 0 0 0 1 2 0 0 3

Chasmanthium laxum var. sessiliflorum 0 0 0 0 0 0 0 0 1 1

Cliftonia monophylla 0 0 0 0 0 1 3 1 2 7

Decumaria barbara 1 1 0 0 2 3 5 6 4 18

Dichanthelium scabriusculum 1 0 0 0 1 0 0 0 0 0

Dichanthelium sp. 0 0 1 0 1 0 0 0 0 0

Gelsemium rankinii 0 0 0 1 1 0 0 0 0 0

Hydrocotyle sp. 1 1 3 2 7 2 0 0 0 2

Hypericum hypercoides 1 0 0 0 1 0 0 0 0 0

Ilex cassine 0 3 2 0 5 0 0 0 1 1

Ilex coriacea 2 0 0 0 2 4 4 3 1 12

Ilex opaca 2 0 1 1 4 1 0 0 0 1

Ilex vomitoria 0 0 1 0 1 0 0 1 1 2

Illicium floridanum 0 0 3 0 3 5 7 6 0 18

Itea virginica 9 5 5 6 25 8 7 9 7 31

Leucothoe axillaris 0 2 0 0 2 2 4 7 1 14

Leucothoe racemosa 0 0 0 0 0 0 0 1 2 3

Ligustrum sinense § 2 0 0 0 2 9 7 6 10 32

Liriodendron tulipifera 0 0 2 0 2 1 0 0 0 1

Lycopodim sp. 1 2 1 2 6 1 0 1 0 2

Lygodium japonicum § 1 0 0 0 1 1 0 1 0 2

Lyonia lucida 0 0 2 4 6 1 6 2 0 9

Magnolia grandiflora 0 0 0 1 1 0 0 0 0 0

Magnolia virginiana 10 6 8 10 34 6 3 7 7 23

Mikania scandens 1 0 0 1 2 0 0 0 0 0

Murdannia sp. § 1 0 1 0 2 1 0 0 0 1

Myrica cerifera 0 0 2 1 3 0 0 0 0 0

Nyssa sylvatica var. biflora 2 3 5 7 17 7 5 8 5 25

Onoclea sensibilis 0 0 0 0 0 2 0 3 0 5

Osmunda cinnamonmoea 5 4 3 5 17 3 5 5 2 15

Osmunda regalis 4 2 1 5 12 2 2 5 2 11

Peltandra sp. 1 0 0 0 1 0 1 0 2 3

Persea palustris  5 7 2 0 14 2 0 1 0 3

Quercus nigra 2 1 2 0 5 0 0 0 1 1

Quercus laurifolia 0 0 0 0 0 0 0 0 1 1

Rhododendron viscosum var. serrulatum 6 5 1 5 17 0 0 0 0 0

Rhynochospora miliacea 1 0 0 0 1 0 0 0 0 0

Rubus pensilvanicus 7 1 8 3 19 3 4 3 1 11

Sacciolepis striata 1 0 0 0 1 0 0 0 0 0

Sagitaria latifolia 3 0 1 0 4 0 0 0 0 0

Sambucus canadensis 0 0 1 0 1 1 0 1 0 2

Saururus cernuus 2 1 1 2 6 0 0 0 0 0

Smilax glauca 1 2 0 0 3 0 0 1 0 1

Smilax laurifolia 1 2 2 3 8 4 7 6 2 19

Smilax walteri 1 4 5 7 17 0 0 0 3 3

Sphagnum Moss 9 7 2 3 21 3 5 4 7 19

Toxicodendron radicans 4 9 4 5 22 3 3 5 6 17

Toxicodendron vernix 2 2 0 4 8 1 1 0 0 2

Triadenum virginicum 0 0 1 0 1 0 0 0 0 0

Undetermined Cyperaceae 9 2 6 5 22 0 0 0 4 4

Viburnum nudum 0 1 0 2 3 4 3 2 0 9

Viola primulifolia  0 0 0 0 0 1 0 0 0 1

Vitis rotundifolia 8 5 10 6 29 1 5 1 1 8

Woodwardia areolata 6 10 8 7 31 9 6 8 10 33

§ ‐ exotic taxa

Taxa

Control Test
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EPA End Sheet 

 

 

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

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

#

The Bioassay of the Pace Water System, Inc. WWTP 
effluent sampled on October 29 and December 3, 2012, 
NPDES #FL0102202
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 Pace 
Water System, Inc. WWTP effluent sampled on October 29, 
2012, NPDES #FL0102202

Biological Analyses of the Pace Water System, Inc. WWTP 
effluent sampled on October 29, 2012, NPDES #FL0102202
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


