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Facility Overview 
The Mosaic Fertilizer, L.L.C. New Wales Concentrates Plant is a privately owned industrial facility 
responsible for the production of fertilizer and animal feed ingredients. The operation of Clay Settling Area 
(CSA) K-4 and Outfall D-006, formerly authorized under Mosaic Fertilizer, L.L.C.’s Kingsford Mine Permit 
No. FL0000256, is now under Mosaic’s New Wales permit due to permit modification FL0036421-011. 
The hot process wastewater produced during the chemical and fertilizer manufacturing process is cooled 
as it circulates through the facility’s cooling pond system. The cooling pond system also receives 
wastewater from a domestic waste package treatment plant and from a locomotive and vehicle wash 
station. Water from the cooling pond system is discharged from Internal Outfall I-001 into CSA A-11 and 
flows through a series of ditches into CSA K-4. Then, water from CSA-K4 flows through a ditch and lake 
system that eventually discharges via Outfall D-006 into the South Prong of the Alafia River, a Class III 
Fresh Water (see map Appendix A). There is no design flow for this facility. The mean flow from Outfall  
D-006 for April 2010 to March 2011 was 3.65 million gallons per day (MGD), and the flow measured 
during the sample collection was 7.10 MGD (Bureau of Mining and Minerals Regulation 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 
Appendix C for the Discharge Monitoring Report (DMR) Information. 
 
 
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 Site (located in the South 
Prong of the Alafia River approximately 1,385 m upstream of the point of discharge) and a Test Site 
(located in the South Prong approximately 885 m downstream of the point of discharge). Effluent samples 
for bioassay tests were taken as composite samples from Outfall D-006, and all other effluent samples 
were taken as grab samples. 
 
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/index.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 D. 
 
The following were involved in this investigation: Jacki Champion and Scott Rose (FDEP Bureau of 
Mining and Minerals Regulation, Tampa), and FDEP Central Laboratory in Tallahassee. The report was 
reviewed by BMR representatives and the Point Source Studies Review Committee (Ed Smith and Nancy 
Ross). 
 
 
Results 

Organic Constituents (See Table 1 and Appendix G) 
 No organic analyses were conducted during this investigation. 

 
Metals (See Table 2 and Appendix G) 

 Effluent metals were detected at levels that complied with Class III Fresh Water Quality 
Criteria (62-302.530 F.A.C.) and effluent permit limits. 

 No metals analyses were conducted for the Control Site or Test Site. 
 No metals were detected in the equipment blank. 

 
Toxicity Whole Effluent Test (See Table 1 and Appendices H and I) 

 Tests were performed April 5 through April 7, 2011. 
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 Due to a failure of the sampling equipment, the second sample required for the renewal was 
not collected; therefore, chronic toxicity tests were not performed. 

 The LC50 was greater than 100% effluent for the water flea, Ceriodaphnia dubia, and the 
fathead minnow, Pimephales promelas, during the 48 Hour Acute Definitive bioassays. There 
was 5% mortality in the 100% effluent during the C. dubia bioassay. 
 

Physical and Chemical Parameters (See Table 1 and Appendices F and G) 
 The Habitat Assessment of each site indicates slightly greater substrate diversity and less 

habitat smothering at the Control Site compared to the Test Site. The Control Site had slightly 
better riparian zone vegetation quality than the Test Site. Hydrilla sp., a submerged, non-
native, invasive plant, was noted to be present at the Control Site. Comparisons between 
water velocity and channelization show that the Test Site had better flow but was more artifi-
cially channelized than the Control Site. A large pool covered the last 50 meters of the Test 
Site’s 100 meter stretch, and, due to an inability to assess that segment and miscalculation of 
percent available substrate, it is not appropriate to compare the total Habitat Assessment 
scores. 

 Dissolved oxygen (mg/L), pH (Standard Units), specific conductance (µmhos/cm), and tem-
perature (°C) of the effluent complied with Class III Fresh Water Quality Criteria (62-302.530 
F.A.C.) and effluent permit limits.  Dissolved oxygen for the Control Site (2.1 mg/L) did not 
comply with Class III Water Quality Criterion (62-302.530(30) F.A.C.). The pH and tempera-
ture at the Control Site and at the Test Site were similar and complied with Class III criteria. 
The conductivity at both sites complied with Class III criterion, but the Test Site conductivity is 
higher compared to the Control Site due to input from the elevated effluent conductivity. 

 Chlorophyll a in the effluent sample was almost 3 times higher than the Control Site and 2.5 
times more than the Test Site sample. 

 Total suspended solids (mg/L) of the effluent complied with permit limits, but there was no 
analysis for fixed suspended solids (mg/L). 

 Turbidity (NTU), Oils and Greases (mg/L), Fluoride (mg/L), Total Alpha (pCi/L), and Radium 
226 + 228 (pCi/L) for the effluent complied with permit limits and/or Class III criteria. Alpha 
(pCi/L) and Radium 228 (pCi/L) were detected in the equipment blank. 

 
Nutrients (See Table 1 and Appendix G) 

 Effluent nutrient levels complied with permit limits and the Class III Fresh Water Quality 
Criteria. 

 Total phosphorus in the Control Site sample was 4 times higher than the effluent sample and 
twice as high as the Test Site sample. Total nitrogen values for effluent and the Test Site 
were also lower than the Control Site. The nutrient values do not indicate that there is nutrient 
enrichment from the effluent at the Test Site. 

 No nutrients were detected in the equipment blank. 
 

Algal Growth Potential (See Table 3 and Appendix G) 
 Raschke and Shultz (1987) determined that AGP values above 5.0 mg dry weight/L represent 

a “problem” threshold for fresh receiving waters, implying nutrient enrichment. The AGP value 
in the effluent sample using the freshwater species, Pseudokirchneriella subcapitata, was 
approximately 4 times greater than the “problem” threshold value. The analytical chemistry 
suggests that the effluent is nitrogen-limited. The Control Site and Test Site AGP were both 4 
times greater than the problem threshold and were both similar to the effluent value. The 
effluent does not appear to be contributing to nutrient enrichment at the Test Site. 
 

Bioassessment  
Phytoplankton (See Table 4 and Appendices J-1 and J-2) 
 The effluent phytoplankton community was dominated by the blue-green alga Cylindrosper-

mopsis raciborskii, a genus known to form blooms. C. raciborskii is common in tropical and 
subtropical eutrophic freshwaters (Komárek and Komárková, 2003, p 174) and has the 
potential to produce anatoxin-a, cylindrospermopsin, and saxitoxin. The Physical/Chemical 
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Characterization Field Sheet indicated that there was Aquashade, a pond dye to help control 
aquatic weeds and algae, in the outfall. While Selenastrum sp. was distinctly dominant at the 
Control Site, it appears that the contribution of the effluent diluted the Test Site community 
where Selenastrum sp. and Cylindrospermopsis raciborskii are co-dominants. The high 
concentration of C. raciborskii in the effluent algal sample is contributing a potential bloom 
species to the receiving water which could increase the likelihood of an algal bloom down-
stream of the outfall. The diatom community in the effluent was dominated by Nitzschia sp., 
and the communities at the Control Site and Test Site were dominated by Nitzschia palea 
and Cyclotella atomus, respectively. 

 
Macroinvertebrates (See Tables 5 and Appendices K-1 and K-2) 
 Quantitative macroinvertebrate data were collected from floating Hester Dendy samplers at 

the Control and Test Sites. The samplers were deployed March 7 to April 4 during a time of 
intermittent discharge flow. The Shannon-Weaver diversity scores were high at the Control 
and Test Sites (3.71 and 3.69, respectively) and both samples were dominated by dipterans. 
The dominant taxon at the Control Site, Tanytarsus sp. T Epler, belongs to the tanytarsini 
tribe of midges which are known to be sensitive and tend to decline with human disturbance. 
The Test Site was dominated by Polypedilum flavum, which is generally considered to be 
ubiquitous. Both sites had few sensitive taxa, such as ephermeroptera and trichoptera, 
present and the dominant feeding groups for both sites were surface deposit feeders, 
suspension feeders, and shredders. No negative effects on macroinvertebrates were 
detected at the Test Site due to the effluent. 

 
 
Conclusion 
Dissolved oxygen for the Control Site (2.1 mg/L) did not comply with the Class III Water Quality Criterion 
(62-302.530(30) F.A.C.). There was no analysis run for fixed suspended solids (FSS; mg/L), but due to 
the high level of total dissolved solids (787 mg/L) a follow-up analysis of FSS should be performed to 
ensure compliance with the permit limits. The AGP values for the effluent, Control Site, and Test Site 
were all similar and were four times greater than the “problem” threshold. Nutrient values were higher for 
the Control Site than the effluent and the Test Site, but the chlorophyll a value for the effluent was signifi-
cantly higher than the Control and the Test Sites. The Test Site exhibits lower nutrient values and a 
higher chlorophyll a concentration in comparison to the Control Site. The dominant taxon in the effluent 
phytoplankton community, the bloom forming and potential toxin producing Cylindrospermopsis 
raciborskii, was absent at the Control Site and was co-dominant at the Test Site. This changing 
community composition exhibits the influence from the discharge and the contribution of a bloom species 
could increase the possibility of a bloom in the downstream waters. There were no detectable differences 
in the macroinvertebrate communities at either site. Overall, the effluent did not appear to be adversely 
affecting the Test Site. 
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Table 1. Effluent limits, Class III Freshwater Criteria and chemical, microbiological and toxicological data.

Mosaic Fertilizer, L.L.C. New Wales 
Concentrate Plant

Class III 
Criteria

Effluent 
Limits

Organic Constituents (µg/L)
None Detected - - None Detected
Nutrients (mg/L)
Ortho-phosphate - Report 0.35 1.8 1.3 0.004 U
Total Phosphorus - 5.0 0.57 2.3 1.6 0.004 U
Total Ammonia - Report 0.01 U 0.19 0.12 0.01 U
Un-ionized Ammonia ≤ 0.02 s ≤ 0.02 s ≤ 0.02 c ≤ 0.02 c ≤ 0.02 c ≤ 0.02 c
Nitrate and Nitrite - - 0.029 0.028 0.06 0.004 U
Total Kjeldahl Nitrogen - - 1.9 2.4 2.1 0.08 U
Organic Nitrogen - - 1.9 c 2.2 c 2.0 c 0.035 c
Total Nitrogen - 3.0 1.9 c 2.4 c 2.2 c 0.042 c
General Physical and Chemical Parameters
Habitat Assessment - - - 148 - -
Dissolved Oxygen (mg/L) ≥ 5.0 ≥ 5.0 9.4 2.1 5.7 -
pH (SU) 6.0 - 8.5 6.0 - 8.5 7.4 7.3 7.4 -
Conductivity (µmhos/cm) ≤ 1,275 ≤ 1,275 1168 614 816 -
Temperature (°C) - Report 23.6 22.6 23.0 -
Sample Depth (m) - - - 0.3 0.3 -
Chlorophyll a  (µg/L) - Corrected - - 90 21 36 -
Phaeophytin (µg/L) - - 9.3 4.4 8.3 -
Total Suspended Solids (mg/L) - ≤ 60 12 I - - -
Fixed Suspended Solids (mg/L) - ≤ 25 - - - -
Total Dissolved Solids (mg/L) - - 787 - - -
Turbidity (NTU) < 29 t < 29 t 6.8 - - -
CBOD, 5 day (mg/L), N - inhibited - - 6.4 A - - -
Oils and Greases (mg/L) ≤ 5.0 - 1.4 U - - 1.4 U
Chloride (mg/L) - - 24 - - 0.2 U
Fluoride (mg/L) ≤ 10.0 ≤ 10.0 3.6 2.2 2.7 0.035 U
Sulfate (mg/L) - - 410 110 210 0.2 U
Alpha, Total (pCi/L) ≤ 15 ≤ 15 2.6 U - - 0.7 U
Alpha-Counting Error (pCi/L) - - 1.7 - - 0.4
Radium 226 (pCi/L) - - 0.6 - - 0.2 U
Radium 226-Counting Error (pCi/L) - - 0.2 - - 0.1
Radium 228 (pCi/L) - - 0.8 U - - 0.9 U
Radium 228-Counting Error (pCi/L) - - 0.5 - - 0.6
Radium 226 + 228 (pCi/L) ≤ 5 ≤ 5 0.6 c - - 0 c
Alkalinity (mg CaCO3/L) - - 188 - - -
Flow (MGD) - - 7.10 - - -
Hardness (mg CaCO3) - - 461 c - - 0.35 c

Toxicity (48 Hour Acute Definitive Toxicity, LC50, % effluent)
Bioassay - Water flea (Ceriodaphnia dubia) - > 100 > 100 - - -
Bioassay - Fish (Pimephales promelas) - > 100 > 100 - - -

Value exceeds the Class III Water Quality Criteria or permit limits
b - Value is calculated based on hardness
c - Value is calculated
s - Single sample
t - Shall not exceed 29 NTUs above background
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

Effluent Control Site Test Site
Equipment 

Blank
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Mosaic Fertilizer, L.L.C. New Wales 
Concentrate Plant

Effluent 
Class III 
Criteria

Effluent 
Limits

Metals (µg/L unless otherwise noted)
Aluminum - - 138
Arsenic ≤ 50 - 1.02
Cadmium ≤ 0.800 b - 0.05 U
Calcium (mg/L) - - 102
Chromium-III ≤ 268 b - 0.3 U
Copper ≤ 30.5 b - 0.5 U
Iron ≤ 1,000 - 34 I
Lead ≤ 18.6 b - 0.2 U
Magnesium (mg/L) - - 50
Nickel ≤ 169 b - 0.52 I
Selenium ≤ 5.0 - 0.22 I
Silver ≤ 0.07 - 0.025 U
Zinc ≤ 388 b - 5 U
See Table 1 for calculated hardness.

b - Value is calculated based on hardness
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

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.

Effluent

Mosaic Fertilizer, L.L.C. New Wales Concentrate Plant

Inorganic Total
Location N:P ratio N:P ratio
Effluent 20.2 A 1.5 ± 0.3 73.3 ± 14.7 0.1 3.4

Control Site 19.2 8.3 ± 1.7 92.3 ± 18.5 0.1 1.1
Test Site 21.7 6.8 ± 1.4 82.1 ± 16.4 0.1 1.4

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

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

AGP
(measured)

Predicted AGP
(TSIN) ± 20%

Predicted AGP
(TN) ± 20%
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Table 4. Phytoplankton Composition - Quantitative.

Mosaic Fertilizer, L.L.C. New Wales Concentrate Plant

Number of Taxa 25  16  28  
Number of Wet Algal Units Identified 302  300  307  
Algal Density (number/mL) 61,008  34,860  59,080  
Percent Dominant Wet Taxon 29.2  69.0  24.1  

Dominant Wet Taxon Name
 (Cyanophyceae)  (Chlorophyceae)  (Chlorophyceae) 

Number of Diatom Taxa 15  42  33  
Number of Diatom Valves Identified 500  502  499  
Percent Dominant Diatom Taxon 34.2  16.7  30.1  
Dominant Diatom Taxon Name
Percentage Composition of Wet Algae

Blue-green algae 66.6  15.3  50.5  
Green algae 21.9  76.7  44.3  
Diatoms 2.3  5.3  2.6  
Cryptophytes 7.6  2.3  1.6  
Euglenophytes 0.0  0.3  1.0  
Pyrrophytes 1.7 0.0  0.0

Test Site

Selenastrum  sp.

Cyclotella atomus

Effluent

Cylindrospermopsis 
raciborskii

Nitzschia sp.

Control Site

Selenastrum  sp.

Nitzschia palea
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Table 5. Macroinvertebrate Hester-Dendy Samples - Quantitative.

Mosaic Fertilizer, L.L.C. New Wales Concentrate Plant

Summary Statistics
Shannon-Weaver Diversity 3.71  3.69  
Number of Taxa 42  38  
Number of EPT Taxa 2  4  
Percent Dominant Taxon 23.0  20.3  

Dominant Taxon Name

Total Number of Individuals (counted) 1,140  1,177  
Total Number of Individuals (#/m2) 3,018  3,116  
Community Composition: Percent of total

Amphipoda 17.6  19.6  
Coleoptera 0.7  11.8  
Diptera 56.0  63.3  
Ephemeroptera 0.1  0.1  
Gastropoda 4.1  1.7  
Odonata 0.5  0.0  
Oligochaeta 0.9  0.2  
Trichoptera 18.1  1.4  
Other 2.0 1.9

Functional Feeding Groups: Percent of total
Burrowing Deposit Feeders 0.9  0.2  
Piercers 0.0  0.0  
Predators 4.0  2.8  
Scavengers 0.1  0.1  
Scrapers 4.4  6.7  
Shredders 11.6  24.7  
Surface Deposit Feeders 40.5  50.9  
Suspension Feeders 36.0  7.3  
Unknown 2.5 7.3

Control Site

Tanytarsus  sp. 
T epler

(Diptera)

Test Site

Polypedilum 
flavum

(Diptera)
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Appendix A 

Map of Facility 
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Appendix B 

Facility Summary 
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Appendix C 

Discharge Monitoring Report Information 

 

 

  

The date range you specified is: 4/4/2010 to 4/3/2011

Permit Number: FL0036421
Facility Name: Mosaic Fertilizer, LLC - New Wales
Outfall Indicator: 006-1
Monitoring Location Code: 1

Parameter Code Description Limit Limit Effective Dates Statistical Base Units Concentration Monitoring Date Violation Code 
P 00600 NITROGEN, TOTAL 3 11/1/2009 to 11/7/2011 DAILY MX mg/L 3.2 4/30/2010 E90 

P 00600 NITROGEN, TOTAL Report 11/1/2009 to 11/7/2011 MO AVG mg/L 2.1 4/30/2010

Summary Results 



19 

Appendix D 

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.dep.state.fl.us/labs/library/lab_sops.htm and/or http://www.dep.state.fl.us/water/sas/sop/index.htm. 

(2)  Chemical Analyses of the Effluent 

The effluent was analyzed for nutrients and metals 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.  Standard reference toxicant (SRT) tests are 
conducted monthly to ensure quality in toxicity testing.   

(4) Habitat Assessment 

Habitat assessment is used to evaluate the physical structure and extent of disturbance in a waterbody.  Eight aspects are 
ranked, with 20 possible points for each aspect (QA Rule SOP FT 3100).  The Habitat Assessment score includes types 
and amounts of benthic substrates, water velocity, amount of sand or silt accumulation, extent of artificial channelization, 
bank stability, and riparian zone width and vegetation type. All scores are summed to yield an overall Habitat Assessment 
score. Habitat Assessment score ranges from 11-160 and overall habitat quality is assigned to one of four categories:  
Optimal (120-160 points), Suboptimal (80-119 points), Marginal (40-79 points), and Poor (11-39 points).  

(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 an exceedance 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) Algal Phytoplankton and Periphyton Assemblages 

Qualitative periphyton are sampled by taking subsamples of algae from natural substrates throughout the sample reach.  
Phytoplankton were sampled from the water column using a 1 L grab sample.  Periphyton and phytoplankton are 
subsampled and identified to the lowest practical level, usually species.  Wet taxa and diatoms are identified separately.  In 
the wet taxa analysis, soft algae are identified to the lowest practical level, and diatoms are identified only to order level 
(diatom).  In the diatom analysis, diatoms are identified to the lowest practical level. 

Chlorophyll a Content:  Chlorophyll a content is an estimate of algal biomass .  High algal biomass implies nutrient stress 
(Stevenson and Bahls 1999) and may be 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.. 

Algal Density: Algal density is estimated as number of natural units/ml for phytoplankton samples.  Although algal density 
of a single site is highly variable and depends on a number of factors, comparison of algal density at a control site to algal 
density at a related test site gives a partial comparison of algal biomass at the two sites (Stevenson and Smol 2003).  

Taxa richness:  Taxa richness is the number of distinct algal taxa present in a sample. Extreme nutrient enrichment tends 
to reduce the number of different types of algae present in a sample because a few tolerant taxa tend to reproduce rapidly 
and constitute the majority of the cells present. However, moderate nutrient enrichment of nutrient poor waters may 
sometimes be correlated with increased algal taxa richness (Stevenson and Bahls 1999) as the algal community begins to 
respond to the increased input of nutrients. 

Community Composition:  Shifts in relative proportions of major groups of algae downstream of a point source, compared 

to upstream, control conditions, may indicate negative effects of a discharge (Stevenson and Bahls 1999) and may 

constitute exceedances 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. 

(7) Benthic Macroinvertebrate Assemblages 

Benthic macroinvertebrates were collected using two methods. Quantitative samples were collected from Hester-Dendy 

multi-plate samplers incubated for 28 days.  Qualitative collections are made using 20 dipnet sweeps (QA Rule SOP 

FS7420).  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. Stress, habitat 
destruction and pollution tend to reduce the number of different types of organisms present (Karr and Chu 1998). 
Decreases in taxa richness related to a facility’s effluent may constitute exceedances 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 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.. 

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 (Fore et. al. 2007, Karr and Chu 1998). Shifts in 
community composition related to a facility’s effluent may constitute exceedances 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.).  In Florida, pollution may be responsible for reducing the numbers of 
filter feeders and shredders (Fore et. al. 2007). Changes in the proportions of functional feeding groups related to a facility’s 
effluent may constitute exceedances 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 results from Hester-Dendy multiplate samplers incubated for 28 days at test and 
control sites constitute exceedances of 62-302.530(10) F.A.C.. 
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Appendix E 

Chain of Custody 
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Appendix F 

Physical/Chemical and Habitat Assessment field sheets
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Appendix G 
Chemical analysis of effluent and receiving water 

 
Date_Sampled UDL SCH_Group Component Value Qualifier Units_Word_Result MDL PQL 
4/4/2011 12:35 Control Site AGP/LN Algal Growth Potential 19.2  mg DryWt/L 0.3 0.9 
4/4/2011 12:35 Control Site Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 21  ug/L 0.55 1.7 
4/4/2011 12:35 Control Site Chlorophyll/Grain Size/BOD Phaeophytin-a 4.4  ug/L 0.4 1.2 
4/4/2011 12:35 Control Site Field Parameter Dissolved Oxygen 2.07  mg/L   
4/4/2011 12:35 Control Site Field Parameter pH 7.27     
4/4/2011 12:35 Control Site Field Parameter Sample Depth 0.3  m   
4/4/2011 12:35 Control Site Field Parameter Specific Conductance 614  umhos/cm   
4/4/2011 12:35 Control Site Field Parameter Temperature 22.55  C   
4/4/2011 12:35 Control Site Nutrients Ammonia-N 0.19  mg N/L 0.01 0.02 
4/4/2011 12:35 Control Site Nutrients Fluoride 2.2  mg F/L 0.035 0.1 
4/4/2011 12:35 Control Site Nutrients Kjeldahl Nitrogen 2.4  mg N/L 0.08 0.2 
4/4/2011 12:35 Control Site Nutrients NO2NO3-N 0.028  mg N/L 0.004 0.01 
4/4/2011 12:35 Control Site Nutrients O-Phosphate-P 1.8  mg P/L 0.08 0.2 
4/4/2011 12:35 Control Site Nutrients Sulfate 110  mg SO4/L 1 2.5 
4/4/2011 12:35 Control Site Nutrients Total-P 2.3  mg P/L 0.025 0.25 
4/4/2011 10:00 Effluent AGP/LN Algal Growth Potential 20.2 A mg DryWt/L 0.3 0.9 
4/4/2011 10:00 Effluent Chlorophyll/Grain Size/BOD Biochemical Oxygen Demand-5 Day,N-Inhib 6.4 A mg/L 0.2 2 
4/4/2011 10:00 Effluent Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 90  ug/L 0.92 2.8 
4/4/2011 10:00 Effluent Chlorophyll/Grain Size/BOD Phaeophytin-a 9.3  ug/L 0.67 2 
4/4/2011 10:00 Effluent Field Parameter Dissolved Oxygen 9.35  mg/L   
4/4/2011 10:00 Effluent Field Parameter pH 7.38     
4/4/2011 10:00 Effluent Field Parameter Specific Conductance 1168  umhos/cm   
4/4/2011 10:00 Effluent Field Parameter Temperature 23.61  C   
4/4/2011 10:00 Effluent Metals Aluminum 138  ug/L 5 20 
4/4/2011 10:00 Effluent Metals Arsenic 1.02  ug/L 0.25 1 
4/4/2011 10:00 Effluent Metals Cadmium 0.05 U ug/L 0.05 0.2 
4/4/2011 10:00 Effluent Metals Calcium 102  mg/L 0.075 0.3 
4/4/2011 10:00 Effluent Metals Chromium 0.3 U ug/L 0.3 1.2 
4/4/2011 10:00 Effluent Metals Copper 0.5 U ug/L 0.5 1 
4/4/2011 10:00 Effluent Metals Iron 34 I ug/L 30 120 
4/4/2011 10:00 Effluent Metals Lead 0.2 U ug/L 0.2 0.8 
4/4/2011 10:00 Effluent Metals Magnesium 50  mg/L 0.04 0.16 
4/4/2011 10:00 Effluent Metals Nickel 0.52 I ug/L 0.25 1 
4/4/2011 10:00 Effluent Metals Selenium 0.22 I ug/L 0.2 0.8 
4/4/2011 10:00 Effluent Metals Silver 0.025 U ug/L 0.025 0.1 
4/4/2011 10:00 Effluent Metals Sodium 99.4  mg/L 0.5 2 
4/4/2011 10:00 Effluent Metals Zinc 5 U ug/L 5 20 
4/4/2011 10:00 Effluent Nutrients Alkalinity 188  mg CaCO3/L 0.65 2.5 
4/4/2011 10:00 Effluent Nutrients Ammonia-N 0.01 U mg N/L 0.01 0.02 
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Date_Sampled UDL SCH_Group Component Value Qualifier Units_Word_Result MDL PQL 
4/4/2011 10:00 Effluent Nutrients Chloride 24  mg Cl/L 2 5 
4/4/2011 10:00 Effluent Nutrients Fluoride 3.6  mg F/L 0.035 0.1 
4/4/2011 10:00 Effluent Nutrients Kjeldahl Nitrogen 1.9  mg N/L 0.08 0.2 
4/4/2011 10:00 Effluent Nutrients NO2NO3-N 0.029  mg N/L 0.004 0.01 
4/4/2011 10:00 Effluent Nutrients O-Phosphate-P 0.35  mg P/L 0.02 0.05 
4/4/2011 10:00 Effluent Nutrients Sulfate 410  mg SO4/L 2 5 
4/4/2011 10:00 Effluent Nutrients TDS 787  mg/L 15 60 
4/4/2011 10:00 Effluent Nutrients Total-P 0.57  mg P/L 0.005 0.05 
4/4/2011 10:00 Effluent Nutrients TSS 12 I mg/L 4 16 
4/4/2011 10:00 Effluent Nutrients Turbidity 6.8  NTU 0.1 0.1 
4/4/2011 10:00 Effluent Overflow Alpha, Total 2.6 U pCi/L 2.6  
4/4/2011 10:00 Effluent Overflow Alpha-Counting Error 1.7  pCi/L   
4/4/2011 10:00 Effluent Overflow Oil and Grease 1.4 U mg/L 1.4 5 
4/4/2011 10:00 Effluent Overflow Radium 226 0.6  pCi/L 0.2  
4/4/2011 10:00 Effluent Overflow Radium 226-Counting Error 0.2  pCi/L   
4/4/2011 10:00 Effluent Overflow Radium 228 0.8 U pCi/L 0.8  
4/4/2011 10:00 Effluent Overflow Radium 228-Counting Error 0.5  pCi/L   
4/4/2011 10:00 Effluent Toxicology Bioassay-Acute-Def-FW-C.dubia, LC50 100 L LC50   
4/4/2011 10:00 Effluent Toxicology Bioassay-Acute-Def-FW-Fish, LC50 100 L LC50   
4/4/2011 9:45 Equipment Blank Metals Aluminum 5 U ug/L 5 20 
4/4/2011 9:45 Equipment Blank Metals Arsenic 0.25 U ug/L 0.25 1 
4/4/2011 9:45 Equipment Blank Metals Cadmium 0.05 U ug/L 0.05 0.2 
4/4/2011 9:45 Equipment Blank Metals Calcium 0.075 U mg/L 0.075 0.3 
4/4/2011 9:45 Equipment Blank Metals Chromium 0.3 U ug/L 0.3 1.2 
4/4/2011 9:45 Equipment Blank Metals Copper 0.5 U ug/L 0.5 1 
4/4/2011 9:45 Equipment Blank Metals Iron 30 U ug/L 30 120 
4/4/2011 9:45 Equipment Blank Metals Lead 0.2 U ug/L 0.2 0.8 
4/4/2011 9:45 Equipment Blank Metals Magnesium 0.04 U mg/L 0.04 0.16 
4/4/2011 9:45 Equipment Blank Metals Nickel 0.25 U ug/L 0.25 1 
4/4/2011 9:45 Equipment Blank Metals Selenium 0.2 U ug/L 0.2 0.8 
4/4/2011 9:45 Equipment Blank Metals Silver 0.025 U ug/L 0.025 0.1 
4/4/2011 9:45 Equipment Blank Metals Sodium 0.5 U mg/L 0.5 2 
4/4/2011 9:45 Equipment Blank Metals Zinc 5 U ug/L 5 20 
4/4/2011 9:45 Equipment Blank Nutrients Ammonia-N 0.01 U mg N/L 0.01 0.02 
4/4/2011 9:45 Equipment Blank Nutrients Chloride 0.2 U mg Cl/L 0.2 0.5 
4/4/2011 9:45 Equipment Blank Nutrients Fluoride 0.035 U mg F/L 0.035 0.1 
4/4/2011 9:45 Equipment Blank Nutrients Kjeldahl Nitrogen 0.08 U mg N/L 0.08 0.2 
4/4/2011 9:45 Equipment Blank Nutrients NO2NO3-N 0.004 U mg N/L 0.004 0.01 
4/4/2011 9:45 Equipment Blank Nutrients O-Phosphate-P 0.004 U mg P/L 0.004 0.01 
4/4/2011 9:45 Equipment Blank Nutrients Sulfate 0.2 U mg SO4/L 0.2 0.5 
4/4/2011 9:45 Equipment Blank Nutrients Total-P 0.004 U mg P/L 0.004 0.01 
4/4/2011 9:45 Equipment Blank Overflow Alpha, Total 0.7 U pCi/L 0.7  
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Date_Sampled UDL SCH_Group Component Value Qualifier Units_Word_Result MDL PQL 
4/4/2011 9:45 Equipment Blank Overflow Alpha-Counting Error 0.4  pCi/L   
4/4/2011 9:45 Equipment Blank Overflow Oil and Grease 1.4 U mg/L 1.4 5 
4/4/2011 9:45 Equipment Blank Overflow Radium 226 0.2 U pCi/L 0.2  
4/4/2011 9:45 Equipment Blank Overflow Radium 226-Counting Error 0.1  pCi/L   
4/4/2011 9:45 Equipment Blank Overflow Radium 228 0.9 U pCi/L 0.9  
4/4/2011 9:45 Equipment Blank Overflow Radium 228-Counting Error 0.6  pCi/L   
4/4/2011 11:35 Test Site AGP/LN Algal Growth Potential 21.7  mg DryWt/L 0.3 0.9 
4/4/2011 11:35 Test Site Chlorophyll/Grain Size/BOD Chlorophyll-a, Corrected 36  ug/L 0.55 1.7 
4/4/2011 11:35 Test Site Chlorophyll/Grain Size/BOD Phaeophytin-a 8.3  ug/L 0.4 1.2 
4/4/2011 11:35 Test Site Field Parameter Dissolved Oxygen 5.68  mg/L   
4/4/2011 11:35 Test Site Field Parameter pH 7.41     
4/4/2011 11:35 Test Site Field Parameter Sample Depth 0.3  m   
4/4/2011 11:35 Test Site Field Parameter Specific Conductance 816  umhos/cm   
4/4/2011 11:35 Test Site Field Parameter Temperature 23.04  C   
4/4/2011 11:35 Test Site Nutrients Ammonia-N 0.12  mg N/L 0.01 0.02 
4/4/2011 11:35 Test Site Nutrients Fluoride 2.7  mg F/L 0.035 0.1 
4/4/2011 11:35 Test Site Nutrients Kjeldahl Nitrogen 2.1  mg N/L 0.08 0.2 
4/4/2011 11:35 Test Site Nutrients NO2NO3-N 0.06  mg N/L 0.004 0.01 
4/4/2011 11:35 Test Site Nutrients O-Phosphate-P 1.3  mg P/L 0.08 0.2 
4/4/2011 11:35 Test Site Nutrients Sulfate 210  mg SO4/L 1 2.5 
4/4/2011 11:35 Test Site Nutrients Total-P 1.6  mg P/L 0.025 0.25
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Appendix H  

Toxicological results
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Appendix I 

Standard Reference Toxicant Data
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Appendix J-1 

Wet ID taxa list and density (number/mL) for quantitative phytoplankton collected from the Mosaic 
Fertilizer, L.L.C. New Wales Concentrates Plant on 4/4/11. 

 

  Outfall  Control Site  Test Site 
Bacillariophyta       
  Bacillariophyta  1,414  1,859  1,540 
Chlorophycota       
  Ankistrodesmus sp.  ‐  ‐  770 
  Ankistrodesmus falcatus  808  581  577 
  Chlamydomonas sp.  202  349  ‐ 
  Chlorella sp.  4,040  813  3,849 
  Chlorococcum humicola  ‐  349  ‐ 
  Coelastrum microporum  ‐  ‐  192 
  Crucigenia tetrapedia  202  232  ‐ 
  Nannochloris sp.  ‐  232  ‐ 
  Oocystis sp.  404  581  ‐ 
  Scenedesmus abundans  606  232  192 
  Scenedesmus bicaudatus  202  ‐  1,540 
  Scenedesmus bijuga  404  ‐  962 
  Scenedesmus dimorphus  2,222  ‐  1,925 
  Scenedesmus quadricauda  ‐  ‐  385 
  Selenastrum sp.  202  22,776  13,857 
  Tetraedron gracile  ‐  ‐  192 
  Tetraedron minimum  3,434  581  1,155 
  Tetraedron muticum  ‐  ‐  385 
  Westella botryoides  606  ‐  192 
Cryptophycophyta       
  Cryptomonas sp.  4,646  813  962 
Cyanophycota       
  Anabaena circinalis  4,646  ‐  2,117 
  Anabaenopsis circularis  ‐  ‐  385 
  Cyanobium parvum  ‐  349  ‐ 
  Cylindrospermopsis raciborskii  17,374  ‐  12,317 
  Jaaginema gracile  6,061  930  3,079 
  Merismopedia tenuissima  404  ‐  192 
  Merismopedia warmingiana  404  ‐  577 
  Microcystis aeruginosa  ‐  ‐  577 
  Myxosarcina amethystina  202  ‐  ‐ 
  Planktolyngbya limnetica  404  ‐  ‐ 
  Planktolyngbya microspira  ‐  ‐  770 
  Planktothrix sp.  202  ‐  ‐ 
  Rhabdogloea sp.  4,242  1,743  4,619 
  Snowella sp.  202  ‐  ‐ 
  Synechocystis sp.  6,465  2,324  5,196 
Euglenophycota       
  Euglena sp.  ‐  ‐  192 
  Euglena acus  ‐  ‐  192 
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Appendix J-1 (continued) 

 
  Outfall  Control Site  Test Site 
  Lepocinclis sp.  ‐  ‐  192 
  Phacus horridus  ‐  116  ‐ 
Pyrrophycophyta       
  Glenodinium sp.  1,010  ‐  ‐ 
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Appendix J-2 

Diatom taxa list and number of valves counted to a target of 500 valves for quantitative phytoplankton 
collected from the Mosaic Fertilizer, L.L.C. New Wales Concentrates Plant on 4/4/11. 

 

    Effluent  Control Site  Test Site 
Bacillariophyta       
  Bacillariophyceae       
    Achnanthidium exiguum  1  18  13 
    Achnanthidium sp.  ‐  5  ‐ 
    Lemnicola hungarica  ‐  7  ‐ 
    Planothidium sp.  ‐  ‐  2 
    Planothidium delicatulum  ‐  5  7 
    Planothidium frequentissimum  ‐  13  3 
    Planothidium rostratum  ‐  20  22 
    Cocconeis placentula  ‐  15  1 
    Nitzschia sp.  171  78  62 
    Nitzschia acicularis  29  ‐  27 
    Nitzschia amphibia  ‐  16  4 
    Nitzschia clausii  ‐  ‐  1 
    Nitzschia gracilis  7  ‐  ‐ 
    Nitzschia palea  ‐  84  25 
    Nitzschia reversa  1  ‐  ‐ 
    Nitzschia subacicularis  16  ‐  ‐ 
    Cymbella sp.  ‐  1  ‐ 
    Encyonema neomesianum  ‐  1  ‐ 
    Placoneis gastrum  ‐  1  ‐ 
    Gomphonema sp.  ‐  7  ‐ 
    Gomphonema parvulum  1  18  4 
    Diadesmis confervacea  ‐  2  ‐ 
    Luticola mutica  ‐  1  ‐ 
    Diploneis parma  ‐  1  ‐ 
    Hippodonta capitata  ‐  4  4 
    Hippodonta hungarica  ‐  53  10 
    Mayamaea atomus  ‐  13  10 
    Navicula sp.  2  15  8 
    Navicula gregaria  ‐  2  1 
    Navicula kotschyi  ‐  2  ‐ 
    Navicula minima  ‐  7  1 
    Navicula rostellata  ‐  ‐  1 
    Navicula sanctaecrucis  ‐  ‐  1 
    Navicula symmetrica  ‐  3  ‐ 
    Sellaphora pupula  ‐  3  1 
    Naviculaceae  ‐  11  6 
    Nupela sp.  ‐  ‐  1 
    Neidium sp.  ‐  1  ‐ 
    Caloneis sp.  ‐  ‐  1 
    Fallacia sp.  ‐  4  ‐ 
    Craticula cuspidata  ‐  1  ‐ 
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Appendix J-2 (continued) 

 

    Effluent  Control Site  Test Site 
 
    Stauroneis smithii  ‐  ‐  1 
    Amphora sp.  ‐  ‐  1 
    Amphora copulata  ‐  7  ‐ 
    Amphora veneta  ‐  11  1 
  Coscinodiscophyceae       
    Aulacoseira sp.  10  2  ‐ 
  Fragilariophyceae       
    Fragilaria capucina  1  ‐  ‐ 
    Fragilariaceae  ‐  11  ‐ 
    Opephora sp.  ‐  17  5 
    Staurosira construens  ‐  8  ‐ 
    Staurosira elliptica  ‐  1  ‐ 
    Staurosirella pinnata  ‐  26  6 
    Synedra ulna  ‐  1  ‐ 
  Mediophyceae       
    Cyclostephanos invisitatus  ‐  ‐  1 
    Cyclotella atomus  121  ‐  150 
    Cyclotella meneghiniana  9  5  4 
    Discostella pseudostelligera  4  ‐  ‐ 
    Stephanodiscus sp.  124  1  114 
    Thalassiosira sp.  3  ‐  ‐ 
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Appendix K-1 

Benthic macroinvertebrates collapsed taxa list and density (average number of individuals/m2 
rounded to the nearest individual, n = 3 samples) from Hester-Dendy artificial substrates incubated 
for 28 days upstream and downstream of the Mosaic Fertilizer, L.L.C. New Wales Concentrates 
Plant and collected on 4/4/11.  See SOP LT 7100 sect. 4.2.1 for method on collapsing taxa. 

 

  Control Site  Test Site 
Annelida       
  Hirudinea     
      Mooreobdella sp. 5  3 
      Helobdella stagnalis 53  50 
  Oligochaeta     
      Bratislavia unidentata ‐  3 
      Dero vaga 3  ‐ 
      Enchytraeidae  8  ‐ 
      Nais communis complex 16  3 
Arthropoda       
  Crustacea     
    Amphipoda     
      Hyalella azteca 531  611 
  Insecta       
    Coleoptera     
      Dineutus sp. 8  5 
      Hydrocanthus sp. 3  ‐ 
      Peltodytes sp. 3  ‐ 
      Scirtes sp. 8  ‐ 
      Stenelmis sp. ‐  363 
    Diptera     
      Asheum beckae 122  30 
      Atrichopogon sp. ‐  3 
      Chironomus sp. 6  10 
      Corynoneura sp. 184  7 
      Cricotopus bicinctus 6  ‐ 
      Cricotopus or orthocladius sp. ‐  10 
      Dasyhelea sp. 3  ‐ 
      Dicrotendipes neomodestus ‐  59 
      Dicrotendipes simpsoni 29  3 
      Glyptotendipes sp. ‐  10 
      Goeldichironomus cf. natans 49  ‐ 
      Goeldichironomus holoprasinus ‐  23 
      Nanocladius cf rectinervis ‐  136 
      Nanocladius crassicornus/rectinervis 20  227 
      Nanocladius distinctus ‐  227 
      Parachironomus carinatus ‐  30 
      Parachironomus directus 3  ‐ 
      Paratanytarsus sp. 40  ‐ 
      Pentaneura inconspicua 40  3 
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Appendix K-1 (continued) 
 
  Control Site  Test Site 
 
      Polypedilum flavum 11  634 
      Polypedilum illinoense grp. 91  54 
      Polypedilum scalaenum grp. 31  189 
      Polypedilum tritum ‐  10 
      Psectrocladius sp. 9  ‐ 
      Rheocricotopus robacki 9  ‐ 
      Rheotanytarsus exiguus grp. 40  ‐ 
      Rheotanytarsus pellucidus 29  17 
      Tanytarsus sp. A Epler 24  11 
      Tanytarsus sp. C Epler 68  ‐ 
      Tanytarsus sp. G Epler 9  ‐ 
      Tanytarsus sp. L Epler 6  ‐ 
      Tanytarsus sp. T Epler 694  211 
      Tanytarsus sp. V Epler 77  57 
      Tanytarsus sp. Y Epler 3  ‐ 
      Thienemanniella sp. ‐  10 
      Thienemanniella sp. C Epler 54  ‐ 
      Thienemanniella xena 36  ‐ 
    Ephemeroptera     
      Caenis sp. 3  3 
    Heteroptera     
      Pelocoris sp. 3  ‐ 
    Megaloptera     
      Corydalus cornutus ‐  8 
    Odonata     
      Ischnura sp. 16  ‐ 
    Trichoptera     
      Cernotina sp. ‐  3 
      Cheumatopsyche sp. 545  24 
      Cyrnellus fraternus ‐  15 
Mollusca       
  Gastropoda     
      Ancylidae  124  8 
      Hydrobiidae  ‐  27 
      Physa sp. ‐  19 
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Appendix K-2 

Benthic macroinvertebrates taxa list and counts (number of individuals counted) collected from 
Hester-Dendy artificial substrates (n= 3 samples) incubated upstream and downstream of the 
Mosaic Fertilizer, L.L.C. New Wales Concentrates Plant for 28 days and collected on 4/4/11.  

 

  Control Site  Test Site 
Annelida     
 Hirudinea   
   Mooreobdella sp.  2 1 
   Helobdella stagnalis 20 19 
 Oligochaeta   
   Bratislavia unidentata - 1 
   Dero vaga 1 - 
   Enchytraeidae 3 - 
   Nais communis complex 6 1 
Arthropoda    
 Crustacea   
  Amphipoda   
   Hyalella azteca 201 231 
 Insecta    
  Coleoptera   
   Dineutus sp.  3 2 
   Hydrocanthus sp.  1 - 
   Peltodytes sp.  1 - 
   Scirtes sp.  3 - 
   Stenelmis sp.  - 137 
  Diptera   
   Asheum beckae 43 9 
   Atrichopogon sp.  - 1 
   Chironomidae 42 151 
   Chironomus sp.  2 3 
   Corynoneura sp.  65 2 
   Cricotopus bicinctus 2 - 
   Cricotopus or orthocladius sp.  - 3 
   Dasyhelea sp.  1 - 
   Dicrotendipes sp.  3 - 
   Dicrotendipes neomodestus - 18 
   Dicrotendipes simpsoni 7 1 
   Glyptotendipes sp.  - 3 
   Goeldichironomus sp.  6 - 
   Goeldichironomus cf. natans 11 - 
   Goeldichironomus holoprasinus - 7 
   Nanocladius sp.  4 165 
   Nanocladius cf rectinervis - 3 
   Nanocladius crassicornus/rectinervis 3 5 
   Nanocladius distinctus - 5 
   Parachironomus sp.  - 7 
   Parachironomus carinatus - 2 
   Parachironomus directus 1 - 
   Paratanytarsus sp.  14 - 
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Appendix K-2 (continued) 

 
  Control Site  Test Site 

 
   Pentaneura inconspicua 14 1 
   Polypedilum flavum 4 191 
   Polypedilum illinoense grp. 32 16 
   Polypedilum scalaenum grp. 11 57 
   Polypedilum tritum - 3 
   Psectrocladius sp.  3 - 
   Rheocricotopus robacki 3 - 
   Rheotanytarsus exiguus grp. 14 - 
   Rheotanytarsus pellucidus 10 5 
   Tanytarsus sp.  13 6 
   Tanytarsus sp. A Epler 8 3 
   Tanytarsus sp. C Epler 23 - 
   Tanytarsus sp. G Epler 3 - 
   Tanytarsus sp. L Epler 2 - 
   Tanytarsus sp. T Epler 235 59 
   Tanytarsus sp. V Epler 26 16 
   Tanytarsus sp. Y Epler 1 - 
   Thienemanniella sp.  7 3 
   Thienemanniella sp. C Epler 15 - 
   Thienemanniella xena 10 - 
  Ephemeroptera   
   Caenis sp.  1 1 
  Heteroptera   
   Pelocoris sp.  1 - 
  Megaloptera   
   Corydalus cornutus - 3 
  Odonata   
   Coenagrionidae 5 - 
   Ischnura sp.  1 - 
  Trichoptera   
   Cernotina sp.  - 1 
   Cheumatopsyche sp.  76 8 
   Cyrnellus fraternus - 5 
   Hydropsychidae 130 - 
   Undetermined Trichoptera - 2 
Mollusca     
 Gastropoda   
   Ancylidae 47 3 
   Hydrobiidae - 10 
   Physa sp.  - 7 
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