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PNRS II Test Facility 
Data Summary Report No. 5 

1.0 Background 
Task A of the Florida Onsite Sewage Nitrogen Reduction Strategies Study includes the 
evaluation of passive treatment systems to remove nitrogen from septic tank effluent. 
The Passive Nitrogen Removal Study II (PNRS II) is a follow-up to the previous experi-
mental evaluations of passive nitrogen removal technologies conducted in Passive Ni-
trogen Removal Study I. The objective of the PNRS II study is to extend the field pilot 
testing of the two-stage biofiltration process that was initiated in PNRS I.  A unique test 
facility was constructed for the purpose of this evaluation. The Task A.15 PNRS II Quali-
ty Assurance Project Plan (QAPP) documents the objectives, experimental biofiltration 
systems, monitoring framework, sample frequency and duration, and analytical methods 
to be used at the PNRS II Test Facility.  

2.0 Purpose 
This data summary report documents data that was collected in the PNRS II monitoring 
and sampling event which was conducted March 17, 2011.   The corresponding sample 
event report was submitted as Sample Event Report No. 5, April 2011, as a deliverable 
under Task A.25.  The monitoring event consisted of an assessment and evaluation of 
PNRS II operation, measurement of flowrates for all systems and flowrate adjustment if 
warranted, measurement of field parameters, collection of biofilter influent and effluent 
samples, and their analyses in a NELAC certified laboratory. 

3.0 Materials and Methods 

3.1 Project Site 
The PNRS II Test Facility is located at the University of Florida Gulf Coast Research and 
Education Center (GCREC) in southeast Hillsborough County, Florida. The specially de-
signed facility enables the simultaneous operation and performance testing of numerous 
biofilter treatment trains in parallel using the same wastewater source.  The source of 
the influent wastewater is the septic tank effluent from the existing onsite wastewater 
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system serving the GCREC.  Details of the design and construction of the PNRS II test 
facility were presented previously in Task A.17, A.18, A.19 and A.24 documents.   

3.2 Modifications of PNRS II Systems 
The results of Sample Event No. 1 through 4 and careful observation of PNRS II sys-
tems were used to formulate recommendations for modifications to the test systems at 
the GCREC pilot facility.  The modifications that were made following Sample Event No. 
4 are presented in this section.  All recommendations were based on the overall goal of 
PNRS II: to provide functional specifications for modular biofiltration components for 
passive onsite nitrogen reducing wastewater treatment systems.  

3.2.1 Lignocellulosic Containing Biofilters (DENIT-LS1, DENIT-LS2, DENIT-LS3, 
DENIT-LS4, UNSAT-IS1, UNSAT-IS2, UNSAT-IS3 and UNSAT-IS4) 

The media within all the biofilters containing lignocellulosic media was replaced with new 
lignocellulosic material from a different source. The new lignocellulosic material was 
composed of sawdust and woodchip material (1-5 mm) originating from interior sections 
of Southern Yellow Pine and did not include bark; it was produced by sawing operations 
at a Florida sawmill.  The one horizontal and three upflow denitrification biofilters con-
taining lignocellulosic media were rebuilt using the same configurations and media per-
centages as previous. The four in-situ simulator biofilters were rebuilt in different configu-
rations as discussed in the next section.  

3.2.2 In-situ Simulator Biofilters (UNSAT-IS1, UNSAT-IS2, UNSAT-IS3 and UNSAT-
IS4) 

All in-situ simulator biofilters were rebuilt with revised media configurations and the new 
lignocellulosic media.  The new media configurations will assist in optimizing the design 
for PNRS II mini-mounds and in-tank vertical flow biofilters featuring unsaturated media 
overlying saturated media.  The four in-situ biofilters were each rebuilt with a similar con-
figuration of four media layers over a total media depth of 30 in.  The three bottom layers 
of all in situ biofilters were identical: a 12-inch mixture of 60 percent expanded clay 
(1.53-3 mm) and 40 percent lignocellulosic media underlain by a 2-inch layer of pea gra-
vel, underlain in turn by a 4-inch layer of elemental sulfur pastille.  The media configura-
tion in the upper 12 in. differs in each in-situ biofilter. The new top layer media configura-
tions are: 

 
o UNSAT-IS1 

 4” Torpedo Sand (0.4 - 2 mm) 
 8” Fine Sand (0.10 – 0.25 mm) 
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o UNSAT-IS2 
 4” Expanded Clay (1.53 mm – 3.175 mm) 
 8” Expanded Clay 1/8 as received (<3.175 mm) 

o UNSAT-IS3 
 4” Clinoptilolite 8x14 (1.4 - 2.38 mm) 
 8” Clinoptilolite 16x50 (0.3 - 1.2 mm) 

o UNSAT-IS4 
 4” Torpedo Sand (0.4 - 2 mm) 
 8” Fine Sand (0.10 – 0.25 mm) 

The influent supplied to the in-situ biofilter array and surface loading rates were also 
changed. Influent to IS2 was changed to STE and IS4 influent was changed to nitrified 
effluent from single pass UNSAT-CL3. Influent to IS1 and IS3 are STE.  The target sur-
face loading rates to In-situ biofilters were 0.80 gal/ft2-day to In-Situ 1, 3 and 4 and 1.2 
gal/ft2-day to In-situ 2.  The dosing cycle was changed from 4 hour (6 dose/day) dosing 
cycle to 24 hour (24 dose/day) for all in-situ units. Sample ports were installed in IS1 and 
IS2 in the pea gravel separating the expanded clay & lignocellulosic mixture from the 
sulfur layer to enable sampling after treatment in the lignocellulosic layer but before the 
sulfur layer. 

3.3 Monitoring and Sampling Locations and Identification 
A schematic of the PNRS II test facility is shown in Figure 1.  Septic tank effluent (STE) 
from GCREC is pumped from PNRS II-STE-T1 into the PNRS II systems through five 
points of entry: Hydro-1, Hydro-2, UNSAT-IS-1, UNSAT-IS-2 and UNSAT-IS3.  PNRS II 
biofilters are grouped into the four types of systems shown in Figure 1, Group I, II, III and 
IV systems.  The nomenclature and reactor/sample identification used for the PNRS II 
test facility sampling events are listed in Table 1. The sample designations listed in Ta-
ble 1 also largely correspond to the locations at which flow volumes are measured in 
each sample event. 
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Figure 1 
PNRS II Test Facility System Schematic 
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Table 1 
PNRS II Sample Identification 

Group (Figure 1) Sample Location Sample Identification 
 STE PNRS II Storage Tank 1 PNRS II-STE-T1 

I 

Stage 1 Single Pass Biofilters 

UNSAT-EC1 
UNSAT-EC3 
UNSAT-CL1 
UNSAT-CL3 

Stage 2 Single Pass Upflow Biofilters 

DENIT-SU4 
DENIT-LS3 
DENIT-SU3 
DENIT-LS2 
DENIT-LS4 

II 

Recirculation Tanks 

RC1 
RC2 
RC3 
RC4 
RC5 

Stage 1 Recirculating Biofilters 

UNSAT-SA2 
UNSAT-EC4 
UNSAT-CL2 
UNSAT-CL4 
UNSAT-PS1 

Pump 15 Tank P15-T 

III 

Denite Feed Collection Tank DFT 

Stage 2 Horizontal Biofilters 

UNSAT-SU1 
UNSAT-SU2 
UNSAT-LS1 
UNSAT-GL1 

IV 

In-Situ In-Tank Simulator Single Pass Biofilter 

UNSAT-IS1 
UNSAT-IS2 
UNSAT-IS3 
UNSAT-IS4 

In-Situ In-Tank Simulator Single Pass Biofilter 
Sample Port 
(above SU layer) 

UNSAT-IS1-SP 
UNSAT-IS2-SP 
UNSAT-IS3-SP 
UNSAT-IS4-SP 
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3.4 Operational Monitoring 
Start-up of the PNRS II test facility occurred on May 17, 2010 and all systems have op-
erated continually since that time.  The entire facility operation is checked at least once 
per week and a detailed log of operational observations and activities is maintained.  
The programmable logic controller (PLC) which controls many of the dosing and pump 
controls also records pump run times and flow data from flow meters at the facility, and 
these data can provide useful insight on facility operations. 

3.5 Water Quality Sample Collection and Analyses  
Influent and effluent water quality samples from the PNRS II test systems for Sample 
Event 5 were collected March 17, 2011.  A sample of STE was collected from the feed 
line connecting STE Storage Tank 1 (PNRS II-STE-T1) to Hydrosplitter 1 which supplies 
STE to the single pass Stage 1 biofilters (Figure 1).  A manual dose event was initiated 
on the control panel until sufficient STE sample volume was collected in a clean sample 
container.  Stage 1, 2, and in-situ simulator biofilter and recirculation tank effluents were 
each sampled by directing the entire flow from the biofilter into a large, clean sample 
container over a period of time sufficient to obtain the desired sample volume (approx-
imately 3.5 liters).  Sample containers were immediately placed in coolers on ice prior to 
subdivision of the composited sample.   
 
The composite samples in the 3.5 liter sample containers were then subdivided into 
analysis-specific sample containers.  The analysis-specific containers were supplied by 
the analytical laboratory and contained appropriate preservatives.  The analysis-specific 
containers were labeled, placed in coolers and transported on ice to the analytical labor-
atory. Each sample container was secured in packing material as appropriate to prevent 
damage and spills, and was recorded on chain-of-custody forms supplied by the labora-
tory.  Chain of custody forms, provided in Appendix D, were used to document the trans-
fer of samples from field personnel to the analytical laboratory.  One chain of custody 
form was filled out for each set of samples and placed inside the cooler. 
 
Equipment blank, field blank, and field sample duplicates were taken.  The equipment 
blank was collected using a previously cleaned STE sample collection bottle.  The bottle 
was filled with distilled water provided by the laboratory and allowed to sit for eight mi-
nutes. The sample containers were then analyzed for the same parameters as the sam-
ples. The field blank was collected by filling sample containers with distilled water that 
had been transported from the laboratory into the field along with other sample contain-
ers.  The field sample duplicates were collected immediately subsequent to the regular 
samples from the same composite sample.  The duplicate sample containers for this 
event were filled with PNRS II T1-STE effluent, DENIT-SU4 effluent, DENIT-LS2 efflu-
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ent, and DENIT-LS4 effluent. Additionally, laboratory split samples were collected imme-
diately subsequent to the regular samples from the same composite sample. The labora-
tory split sample containers for this event were filled with PNRS II T1-STE effluent and 
UNSAT-IS2 effluent.   
 
Field parameters were measured using portable electronic probes and included temper-
ature (Temp), dissolved oxygen (DO), oxidation-reduction potential (ORP), pH, and spe-
cific conductance. Temperature (Temp), dissolved oxygen (DO), and oxidation-reduction 
potential (ORP) were measured with probe tips placed in flow through samplers located 
directly in the outlet pipe at each sample location.  Specific conductance and pH were 
measured using external sample collection reservoirs.  Field parameter results are listed 
in Appendix B. The influent and effluent samples were analyzed by the laboratory for: 
total alkalinity, total Kjeldahl nitrogen (TKN-N), ammonia nitrogen (NH3-N), nitrate nitro-
gen, (NO3-N), nitrite nitrogen (NO2-N), carbonaceous biochemical oxygen demand 
(CBOD5), total dissolved solids (TDS), total suspended solids (TSS), chemical oxygen 
demand (COD), and orthophosphate (PO4).  For some of the denitrification biofilters con-
taining elemental sulfur media, influent and effluent sample analyses were also con-
ducted for sulfate (SO4) and hydrogen sulfide (H2S).  Table 2 lists the analytical parame-
ters, analytical methods, and detection limits for these analyses. 
 

Table 2 
Analytical Parameters, Method of Analysis, and Detection Limits 

Analytical Parameter Method of Analysis Laboratory Detection Limit 
(mg/L) 

Total Alkalinity as CaCO3 SM 2320B 2 mg/L 
Total Kjeldahl Nitrogen (TKN-N) EPA351.2 0.05 mg/L 
Ammonia Nitrogen (NH3-N) EPA350.1 0.01 mg/L 
Nitrate/Nitrite Nitrogen (NOX-N) EPA353.2 0.01 mg/L 
Carbonaceous BOD (CBOD5) SM 5210B 2 mg/L 
Total Dissolved Solids (TDS) SM 2540C 10 mg/L 
Total Suspended Solids (TSS) SM 2540D 1 mg/L 
Chemical Oxygen Demand (COD) EPA 410.4 10 mg/L 
Orthophosphate as P EPA 300.0 0.01 mg/L 
Total Phosphorus (TP) SM 4500PE 0.01 mg/L 
Fecal Coliform (fecal) SM9222D 1 ct/100mL 
Sulfate (SO4) EPA300.0 0.2 mg/L 
Hydrogen Sulfide Unionized (H2S) SM4500S F 0.01 mg/L 
Sulfide SM4500S F 0.1 mg/L 
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3.6 Flow Monitoring  
Flow rates for all PNRS II systems were calibrated at initial start-up.  The flow rates are 
then measured and recorded at each sampling event and adjusted as necessary to 
maintain flow rates consistent with the experimental design following the sampling event.  
Flow volumes are measured just after sampling and field analyses and represent the 
flow rates in effect during the water quality monitoring.  Flow rates are then adjusted as 
necessary to correspond to the target flow rates in the experimental design. For this 
Sampling Event, influent flow volumes were measured on March 23, 2011 and reported 
in the Sampling Event No. 5 Report. Flow monitoring results are presented in Appendix 
C. 

4.0 Results and Discussion  

4.1 Operational Monitoring  
Start up of the PNRS II test facility occurred on May 17, 2010.  The test systems have 
been operated continuously since the May 17th start up, with the exception of occasional 
power interruptions or outages (see operation and maintenance log).  The power inter-
ruptions were of relatively short duration. For the most part, operation of the pilot biofil-
ters was fully and automatically resumed when power was restored. The only exceptions 
are the three peristaltic pumps: Pump 5 which supplies the two In-Situ simulators UN-
SAT-IS1 and IS2, Pump 10 which supplies the two column In-Situ simulators UNSAT-
IS3 and IS4, and Pump 11 which supplies the four horizontal flow denitrification biofil-
ters.  Initially, the peristaltic pumps displayed an error message and required manual 
restarting upon disruption of the power supply; their off times were somewhat longer 
than the other system pumps.  The peristaltic pump settings were saved through the 
power outage, and the same pump operation was resumed once the error code was ac-
knowledged. The peristaltic pumps have since been reprogrammed to start automatically 
in the event of temporary discontinuance of the power supply.  Appendix A provides the 
operation and maintenance log which includes actions taken since start-up. Appendix B 
provides summary tables of the PLC recorded data of daily runtimes and flows for the 
test facility between January 13th and March 16th (Day 241 through Day 303 since start-
up) used to check general pump operation and performance.  
 
The recycle rates to the recirculating systems are monitored and recorded in the PLC as 
Pumps 6, 7, 8, 9 and 15 flows.  The data shows that the recycle flows are very close to 
the initially set 44 gpd rate for Pumps 6, 7, 8 and 9, indicating that the desired recycle 
ratio of approximately 3:1 is being met.  The Pump 15 flow rate is close to the target rate 
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of 88 gpd; however, the recycle ratio of 6:1 is not being met which is further discussed in 
Section 4.3. 

4.2 Water Quality Analyses   
Water quality analytical results for Sample Event No. 5 are listed in Table 3.  Quality 
Control samples, including field blanks, equipment blanks, and external duplicate and 
lab split samples are also included in this table.  Results for the blanks were examined 
for obvious problems with sample contamination or improper decontamination of sam-
pling equipment.  Duplicate and split samples were examined for reproducibility, and 
where the differences were significant relative to the sample value, the laboratory was 
notified and requested to verify accuracy in reporting and reanalysis of the sample was 
requested if warranted.  Significant difference determinations for the various lab analys-
es were based upon a review of reproducibility data in Standard Methods and EPA 
guidelines as well as on experience of the project team and data accuracy requirements 
for this project.    
 
Table 4 shows the results of the QC sampling for this sample event, and a calculation of 
the percent difference between the sample value and the duplicate/split samples.  The 
sample results that are highlighted in this table were forwarded back to the laboratories 
for verification and potential reanalysis.  Any changes to these data from this verification 
will be reflected in the next data summary report.   
 
A summary of the water quality data collected to date for the PNRS II systems is pre-
sented in Table 5.  The following discussion summarizes these results.  The laboratory 
report containing the raw analytical data is included in Appendix D.   

Influent Water Quality  Water quality characteristics of STE collected in Sample Event 
5 remained closer to typical STE composition than were STE samples collected earlier in 
the PNRS II study.  Sample Event 5 STE parameters for TSS, COD, and CBOD5 were 
still somewhat low, but within the range expected for domestic STE.  The measured STE 
total nitrogen (TN) concentration was 78 mg/L, which is in the high end of the range that 
has been typically reported for Florida single family residence STE.  The performance of 
the various biofilter systems was compared by considering the changes through treat-
ment of nitrogen species (TKN-N, NH3-N, and NOX-N), as well as supporting water quali-
ty parameters.                                                                                   

Group I Single Pass Biofilters  Effluent NH3-N levels were below 0.04 mg/L for the four 
Stage 1 single pass biofilters and DO levels were greater than 6.1 mg/L (Table 3) TSS 
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and C-BOD5 were 2 mg/L or below in all effluents.  Organic N ranged from 3.1 to 5.2 
mg/L in these same four systems. NOx was significantly increased in all Stage 1 biofilter 
effluents corresponding to the decrease in TKN.  The four single pass biofilters per-
formed exceptionally well in removing suspended solids, reducing organic oxygen de-
mand, and in converting ammonium to oxidized nitrogen. 

Effluent NOX-N was less than 0.07 mg/L in four of the five Stage 2 single pass denitrifi-
cation biofilters. It appears that the new lignocellulosic material was supporting denitrifi-
cation similarly to the sulfur and glycerol biofilters.  One of the three lignocellulosic biofil-
ters with new media (DENIT-LS2) exhibited incomplete denitrification with effluent NOx-N 
of 15 mg/L. The DENIT-LS2 biofilter is the biofilter with the least amount of lignocellulos-
ic media (25% lignocellulosic, 75% expanded clay).  DENIT-LS3 with the highest ligno-
cellulosic media content, exhibited elevated levels of oxidizable organic matter (CBOD5 
and COD) in effluent. 

The influent to the DENIT-LS4 biofilter was effluent from the recirculation pump tank for 
the polystyrene biofilter (UNSAT-PS1) which contained 22 mg/L NH3-N and 14 mg/L 
NOx-N. While very successfully denitrifying the relatively low influent NOx-N, DENIT-LS4 
effluent contained 14 mg/L NH3-N. This result again confirms that NH3-N will be readily 
transported through anoxic denitrification biofilters which are at the same time capable of 
achieving significant NOx reduction.    

Group II Stage 1 Recirculating Biofilters  NH3-N levels were at or below 0.05 mg/L for 
the four recirculating Stage 1 biofilters containing clinoptilolite, expanded clay, and sand 
media, and effluent DO was 2.9 to 8.1 mg/L.  Effluent NOx-N ranged from 32 to 37 mg/L 
and organic N from 2.5 to 2.95 mg/L for these four recirculating Stage 1 biofilters.  The 
nitrification performance of these biofilters was quite acceptable and TN reduction from 
recirculation (pre-denitrification) averaged 52%.  TSS and C-BOD5 were 2 mg/L or below 
in all effluents. The ammonia and DO concentrations in UNSAT-PS1 effluent were 15 
mg/L and 0.6 mg/L, respectively, indicating incomplete nitrification.  UNSAT-PS-1 also 
had significantly higher effluent TKN of 16 mg/L. 
 
Group III Stage 2 Horizontal Biofilters  Influent NOx-N to these biofilters (from the de-
nite feed tank (DFT)) was 38 mg/L. Effluent NOx-N was 0.06 mg/L and less in the four 
Stage 2 horizontal biofilters.  The low NOx-N were accompanied by depressed DO and 
ORP of -259 to –282 mV.  Thus, the horizontal biofilters were effective in producing a 
reducing environment and achieving their NOx-N reduction goal.  DENIT-LS1 with the 
new lignocellulosic media exhibited complete denitrification, with effluent NOx-N less 
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than 0.02 mg/L.  DENIT-LS1 exhibited elevated effluent levels of oxidizable organic mat-
ter and TSS, however, this was the first effluent sample taken after replacement of the 
lignocellulosic media. 
 
Group IV In-Situ Simulator Systems For UNSAT-IS1, effluent NH3-N was 8.7 mg/L 
indicating incomplete nitrification. UNSAT-IS1 and UNSAT-IS3 exhibited low effluent 
NOx-N of less than 0.06 mg/L.  UNSAT-IS2 and UNSAT-IS4 exhibited incomplete denitri-
fication, with effluent NOx-N of 8.3 mg/L and 5.8 mg/L respectively.  In-situ simulator ef-
fluent SO4 concentrations were 20, 210, 200 and 170 mg/L, for IS1, IS2, IS3 and IS4 re-
spectively.  The lower effluent SO4 concentrations from the rebuilt IS1 and IS2 suggest 
an improvement over the previous media configurations. 
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Table 3 
Water Quality Analytical Results 

            

 
Group 

(Figure 1)
Sample ID Media Composition Analytical Laboratory

Sample 
Date/Time

Sample 
Type

Temp 
(°C)

pH
Total 

Alkalinity 
(mg/L)

DO      
(mg/L)

ORP 
(mV)

Specific 
Conductance 

(µS)

TDS 
(mg/L)

TSS 
(mg/L)

CBOD5 

(mg/L)

COD 
(mg/L)

TN       

(mg/L N)1
TKN      

(mg/L N)

Organic N 

(mg/L N)2
NH3-N 

(mg/L N)

NO3-N 

(mg/L N)

NO2-N 

(mg/L N)

NOx 
(mg/L N)

TIN        

(mg/L N)3
TP      

(mg/L)
Ortho P 
(mg/L P)

Sulfide 
(mg/L)

H2S 

(mg/L)

SO4 

(mg/L)

STE Sample
PNRS II STE-Tank 1 Southern 3/17/11 12:15 G 21.4 7.5 400 2.8 -231.7 1,099 450 110 93 380 78.06 78 13 65 0.05 0.01 0.06 65.06 13 5.2 1.2 38
PNRS II STE-Tank 1-D Southern 3/17/11 12:20 G 21.4 7.5 400 2.8 -231.7 1,099 430 130 61 430 78.15 78 64 14 0.14 0.01 0.15 14.15 5.4
PNRS II STE-Tank 1-D2 Pace 3/17/11 12:20 G 21.4 7.5 387 -231.7 1,099 456 60.0 88.8 372 71.4 71.3 13.8 57.5 0.050 0.050 0.1 57.6 8.2 5.7 3.1 28.5
Stage 1 Single Pass Biofilters  Effluent
UNSAT-EC1 15" Expanded Clay Southern 3/17/11 11:30 G 9.6 7.1 160 6.6 25.7 1,048 720 2 2 22 60.91 3.9 3.865 0.035 57 0.01 57.01 57.045 1.0 67
UNSAT-EC3 30" Expanded Clay Southern 3/17/11 11:25 G 10.8 7.1 210 6.1 22.2 1,059 740 2 2 16 52.31 3.3 3.289 0.011 49 0.01 49.01 49.021 1.5
UNSAT-CL1 15" Clinoptilolite Southern 3/17/11 11:20 G 5.8 7.4 190 6.2 10.7 1,193 850 2 2 22 78.21 5.2 5.179 0.021 73 0.01 73.01 73.031 1.8 61
UNSAT-CL3 30" Clinoptilolite Southern 3/17/11 11:15 G 10.6 7.5 230 7.5 8.2 1,130 850 2 2 18 66.11 3.1 3.067 0.033 63 0.01 63.01 63.043 3.0
Stage 2 Single Pass  Upflow Biofilters Effluent
DENIT-SU4 10% Limestone; 30% Sulfur; 60% Expanded Clay Southern 3/17/11 9:30 G 14.7 7.4 210 0.1 -231.6 1,311 1,100 1 2 32 1.33 1.3 1.1 0.2 0.02 0.01 0.03 0.23 1.3 1.0 0.29 510
DENIT-SU4-D 10% Limestone; 30% Sulfur; 60% Expanded Clay 3/17/11 9:35 G 14.7 7.4 220 0.1 -231.6 1,311 1,100 2 2 32 1.22 1.2 0.98 0.22 0.01 0.01 0.02 0.24 1.3
DENIT-LS3-REV 50% New Lignocellulosic; 50% Sand Southern 3/17/11 9:25 G 17.3 7.4 410 0.8 -294.6 1,027 720 2 120 320 1.67 1.6 0.86 0.74 0.06 0.01 0.07 0.81 2.6
DENIT-SU3 80% Sulfur; 20% Oyster Shell Southern 3/17/11 9:20 G 13.1 7.6 230 0.1 -285.2 1,552 1,200 6 2 39 3.02 3.0 1.5 1.5 0.01 0.01 0.02 1.52 2.3 650
DENIT-LS2-REV 25% New Lignocellulosic; 75% Expanded Clay Southern 3/17/11 9:10 G 14.3 8.0 350 3.4 -99.1 1,077 710 4 2 39 18.5 4.0 2.2 1.8 12 2.5 14.5 16.3 2.8
DENIT-LS2-REV-D 25% New Lignocellulosic; 75% Expanded Clay Southern 3/17/11 9:15 G 14.3 8.0 350 3.4 -99.1 1,077 740 6 2 41 19.5 4.0 2.3 1.7 13 2.5 15.5 17.2 2.4
DENIT-LS4-REV 30% New Lignocellulosic; 70% Expanded Clay Southern 3/17/11 9:00 G 16.2 7.7 250 0.6 -195.5 835 450 10 2 90 14.03 14 0 14 0.02 0.01 0.03 14.03 2.2
DENIT-LS4-REV-D 30% New Lignocellulosic; 70% Expanded Clay Southern 3/17/11 9:05 G 16.2 7.7 260 0.6 -195.5 835 420 10 2 76 15.03 15 1 14 0.02 0.01 0.03 14.03 2.1
Recirculation Tanks Effluent
RC1 Southern 3/17/11 12:05 G 17.0 7.4 180 0.2 -69.7 894 530 1 2 32 36.4 14 2 12 21 1.4 22.4 34.4 3.2
RC2 Southern 3/17/11 12:00 G 18.2 7.4 180 0.2 -67.3 904 550 2 2 34 37.2 13 1 12 23 1.2 24.2 36.2 3.4
RC3 Southern 3/17/11 11:55 G 17.6 7.5 230 1.5 -47.2 925 510 8 8 51 34 16 0 16 13 5.0 18 34 6.6
RC4 Southern 3/17/11 11:50 G 16.9 7.8 290 0.1 -68.6 901 460 2 3 47 25.84 24 11 13 0.14 1.7 1.84 14.84 6.1
RC5 Southern 3/17/11 11:40 G 16.5 7.4 230 0.5 -52.7 888 440 8 2 57 32.6 24 1 23 5.2 3.4 8.6 31.6 5.7
Stage 1 Recirculating Biofilters Effluent
UNSAT-CL4 30" Clinoptilolite Southern 3/17/11 10:00 G 12.2 8.2 110 7.4 -98.2 860 600 1 2 16 35.71 2.7 2.694 0.006 33 0.01 33.01 33.016 4.9
UNSAT-CL2 15" Clinoptilolite Southern 3/17/11 10:05 G 11.7 7.2 150 2.9 -48.3 900 620 1 2 22 38.95 2.8 2.794 0.006 36 0.15 36.15 36.156 2.3
UNSAT-EC4 30" Expanded Clay Southern 3/17/11 10:10 G 14.9 7.0 110 8.1 -20.2 869 590 1 2 18 39.51 2.5 2.479 0.021 37 0.01 37.01 37.031 1.8
UNSAT-SA2 30" Sand Southern 3/17/11 10:25 G 14.1 7.0 140 6.1 -26.5 859 560 1 2 18 35.01 3.0 2.95 0.050 32 0.01 32.01 32.06 2.1
UNSAT-PS1 30" Polystyrene Southern 3/17/11 11:45 G 15.1 7.3 130 0.6 -49.9 845 490 2 2 51 30.7 16 1 15 13 1.7 14.7 29.7 2.2
Pump 15 Tank (DENIT-LS4 Influent) Southern 3/17/11 11:00 G 18.6 7.2 190 1.0 -3.5 834 480 1 4 45 37.98 24 2 22 13 0.98 13.98 35.98 3.8
Denite Feed Tank (Tank 3)
DFT Southern 3/17/11 11:05 G 18.8 7.2 140 7.5 5.6 891 610 1 2 22 41.31 3.3 3.235 0.065 38 0.01 38.01 38.075 9.10 1.9 1.4 0.53 65
Stage 2 Horizontal Biofilters Effluent
DENIT-SU1 80% Sulfur; 20% Oyster Shell Southern 3/17/11 8:16 G 7.2 7.0 250 0.1 -281.9 1,254 890 2 2 45 2.16 2.1 0.4 1.7 0.05 0.01 0.06 1.76 2.9 380
DENIT-SU2 10% Limestone; 30% Sulfur; 60% Expanded Clay Southern 3/17/11 8:20 G 5.3 7.0 190 0.5 -268.4 1,296 940 2 2 47 0.91 0.89 0.52 0.37 0.01 0.01 0.02 0.39 2.0 7.8 3.7 400
DENIT-LS1-REV 50% New Lignocellulosic; 50% Expanded Clay Southern 3/17/11 8:30 G 4.6 7.4 320 0.1 -271.5 886 630 20 150 320 1.82 1.8 1.19 0.61 0.01 0.01 0.02 0.63 2.0
DENIT-GL1 12" Gravel; 60" Expanded Clay Southern 3/17/11 8:40 G 3.9 7.0 340 0.1 -259.0 927 540 1 2 36 4.92 4.9 0.8 4.1 0.01 0.01 0.02 4.12 3.0
In-situ Simulator Biofilters Effluent
UNSAT-IS1 (receives STE) 4" Coarse Sand; 8" Fine Sand; 12" Mix (60% EC, 40% New Ligno); 4" Sulfur Southern 3/17/11 12:45 G 10.7 7.3 400 NR NR 999 660 2 120 240 8.96 8.9 0.2 8.7 0.05 0.01 0.06 8.76 5.2 20
UNSAT-IS2-SP (receives STE) Above 4" Sulfur layer Southern 3/18/11 13:55 G 25.8 6.6 69 0.5 -57.9 970 510 2 13 63 46.9 3.9 3.33 0.57 43 43.57 5.2 58
UNSAT-IS2 (receives STE) 4" EC>1.53mm; 8" EC As-Is; 12" Mix (60% EC, 40% New Ligno); 4" Sulfur Southern 3/17/11 12:40 G 11.8 7.4 190 NR NR 977 670 10 3 82 12.62 4.3 3.93 0.37 0.72 7.6 8.32 8.69 0.68 210
UNSAT-IS2-D (receives STE) 4" EC>1.53mm; 8" EC As-Is; 12" Mix (60% EC, 40% New Ligno); 4" Sulfur Pace 3/17/11 12:45 G 11.8 7.4 204 NR NR 977 682 6.0 3.9 12.13 3.2 2.82 0.38 0.83 8.1 8.93 9.31 2.5 1.5 1.0 185
UNSAT-IS3-SP (receives STE) Above 4" Sulfur layer Southern 3/17/11 12:35 G 6.2 7.6 500 NR NR 1269 910 2 2 120 9.23 3.2 3 0.20 5.8 0.23 6.03 6.23 3.5 98
UNSAT-IS3 (receives STE) 4" CL 8X14; 8" CL 16X50; 12" Mix (60% EC, 40% New Ligno); 4" Sulfur Southern 3/15/11 7:50 G 13.4 7.74 380 NR -79.6 1481 990 1 3 96 2.52 2.5 0.8 1.70 0.01 0.01 0.02 1.72 2.3 200

UNSAT-IS4-SP (receives NO3) Above 4" Sulfur layer Southern 3/17/11 12:30 G 14.9 7.4 430 NR NR 1087 800 20 10 80 9.51 3.5 3.2 0.30 6.0 0.01 6.01 6.31 0.46 120

UNSAT-IS4 (receives NO3) 4" Coarse Sand; 8" Fine Sand; 12" Mix (60% EC, 40% New Ligno); 4" Sulfur Southern 3/15/11 7:45 G 12.2 6.99 460 NR 19.1 1346 870 44 10 88 10.6 4.8 4.762 0.038 4.6 1.2 5.8 5.838 0.018 170
Field Blank Reagent Water Southern 3/17/11 10:30 17.3 7.9 2.0 9.3 -39.8 55 20 1 2 10 0.09 0.07 0.026 0.044 0.01 0.01 0.02 0.064 0.010
Equipment Blank Reagent Water - Cleaned STE Bottle #1 Southern 3/17/11 10:45 17.9 7.6 2.0 9.1 -26 52 16 1 2 10 0.07 0.05 0.034 0.016 0.01 0.01 0.02 0.036 0.010

II

III

IV

Blue-shaded data points indicate matrix spike was outside typical range. All other QC criteria were acceptable.

I

D.O. - Dissolved oxygen
G - Grab sample
Gray-shaded data points indicate values below method detection level (mdl), mdl value used for statistical analyses.
Yellow-shaded data points indicate the reported value is between the laboratory method detection limit and the laboratory practical quantitation limit, value used for statistical analysis.
Orange - shaded data points indicate too many colonies were present.  The numberic value represents the dilution factor times the maximum reportable number of colonies.
Purple-shaded data points indicate results based upon colony counts outside the method indicated ideal range.

Notes:
1Total Nitrogen (TN) is a calculated value equal to the sum of TKN and NOX
2Organic Nitrogen (ON) is a calculated value equal to the difference of TKN and NH3
3Total Inorganic Nitrogen (TIN) is a calculated value equal to the sum of NH3 and NOX

EC: expanded clay, CL: clinoptilolite, PS: polystyrene, SU: elemental sulfur, LS: lignocellulosic, GL: glycerol, OS: oyster shell, NS: sodium sesquicarbonate, GR: gravel
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Table 4 
Sample Event No. 5 External QC Sample Results 

            

Sample ID

Value % diff Value % diff Value % diff Value % diff Value % diff Value % diff Value % diff Value % diff Value % diff Value % diff Value % diff Value % diff
STE Lab 400 450 110 93 380 78 65 0.05 0.01 13 38

STE Dup 400 0.0% 430 -4.4% 130 18.2% 61 -34.4% 430 13.2% 78 0.0% 14 -78.5% 0.14 N/A 0.01 MDL 5.4
STE Split 387 -3.3% 456 1.3% 60 -45.5% 88.8 -4.5% 372 -2.1% 71.3 -8.6% 57.5 -11.5% 0.05 MDL 0.05 MDL 8.2 -36.9% 5.7 5.6% 28.5 -25.0%
SU4 Lab 210 1100 1 2 32 1.3 0.2 0.02 0.01 1.3 510
SU4 Dup 220 4.8% 1100 0.0% 2 N/A 2 MDL 32 0.0% 1.2 -7.7% 0.22 10.0% 0.01 N/A 0.01 MDL 1.3 0.0%
LS2 Lab 350 710 4 2 39 4 1.8 12 2.5 2.8
LS2 Dup 350 0.0% 740 4.2% 6 N/A 2 0.0% 41 5.1% 4 0.0% 1.7 -5.6% 13 8.3% 2.5 0.0% 2.4 -14.3%
LS4 Lab 250 450 10 2 90 14 14 0.02 0.01 2.2
LS4 Dup 260 4.0% 420 -6.7% 10 0.0% 2 0.0% 76 -15.6% 15 7.1% 14 0.0% 0.02 0.0% 0.01 0.0% 2.1 -4.5%
IS2 Lab 190 670 10 3 82 4.3 0.37 0.72 7.6 0.68 210
IS2 Split 204 7.4% 682 1.8% 6 N/A 3.9 30.0% 3.2 -25.6% 0.38 2.7% 0.83 15.3% 8.1 6.6% 1.5 N/A 185 -11.9%

Field Blank 2 20 1 2 10 0.07 0.044 0.01 0.01 0 0.01 0
Equipment Blank 2 16 1 2 10 0.05 0.016 0.01 0.01 0 0.01 0

NH3-N             

(mg/L N)

NO3-N             

(mg/L N)

NO2-N              

(mg/L N)

SO4                        

(mg/L)

Ortho P            
(mg/L P)

TP                 
(mg/L)

TKN               
(mg/L N)

Total Alkalinity 
(mg/L)

TDS               
(mg/L)

TSS               
(mg/L)

CBOD5                 

(mg/L)

COD               
(mg/L)
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Table 5 
Summary of Water Quality Data 

            

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sample ID
Media 

Composition
Date of  
Start-up

Statistical 
Parameter

Temp 
(°C)

pH
Total 

Alkalinity 
(mg/L)

DO       
(mg/L)

ORP 
(mV)

Specific 
Conductance 

(µS)

TDS 
(mg/L)

TSS       
(mg/L)

CBOD5      

(mg/L)

COD 
(mg/L)

TN       

(mg/L N)1
TKN      

(mg/L N)

Organic N 

(mg/L N)2
NH3-N    

(mg/L N)
NO3-N    

(mg/L N)

NO2-N    

(mg/L N)

NOx      
(mg/L N)

TIN         

(mg/L N)3
TP        

(mg/L)
Ortho P 
(mg/L P)

Sulfide   
(mg/L)

H2S       

(mg/L)

SO4          

(mg/L)

Fecal      
(Ct/100 

mL)

n 8 8 7 6 5 8 7 8 8 5 7 8 7 7 2 3 7 7 3 4 4 4 4
MEAN 24.35 342.86 1.36 -255.20 1041.63 390.00 51.63 68.25 266.00 60.47 60.25 9.86 50.57 0.04 0.02 0.04 50.61 9.00 13.05 6.38 21.73 21695.00
STD. DEV. 83.61 210.86 80.42 36.08 29.53 19.93 18.45 3.85 19.84 0.02 0.02 0.02 19.85 3.49 5.25 4.46 16.56 37086.23
MIN 13.7 6.4 210 0.04 -308.9 649 240 15 22 210 30.031 30 5 20 0.02 0.01 0.01 20.023 6.6 5.2 1.2 2.9 80
MAX 28.3 7.5 430 2.8 -231.7 1250 470 110 94 380 80.01 80 15 67 0.05 0.036 0.06 67.01 13 16 12 38 77000

n 5 5 5 5 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 3 3 5 2
MEAN 18.76 148.00 7.10 76.93 996.00 648.00 1.20 2.00 15.25 48.86 3.84 3.23 0.61 51.00 0.06 45.02 45.64 3.90 1.00 0.42 0.04 57.20
STD. DEV. 27.75 215.95 170.35 0.45 0.00 17.60 0.98 0.94 0.82 8.49 0.07 16.72 17.07
MIN 7.8 6.7 110 6.6 25.7 617 350 1 2 10 21.2 2.2 2.19 0.01 45 0.01 19 19.01 3.9 1 0.1 0.01 46 1
MAX 28.6 7.25 180 7.9 137.5 1150 770 2 2 22 66.8 4.8 4.29 1.7 57 0.11 62 63.3 3.9 1 1 0.06 67 3900
n 5 5 5 5 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 2
MEAN 19.08 174.80 6.89 70.73 1060.80 696.00 1.40 2.00 13.25 50.44 3.44 2.95 0.49 46.50 0.01 47.00 47.49 3.90 1.50
STD. DEV. 57.84 206.54 166.82 0.55 0.00 23.19 0.96 0.57 1.07 3.54 0.00 22.24 23.16
MIN 6.3 6.8 84 6.1 22.2 712 410 1 2 10 21.2 2.2 2.19 0.005 44 0.01 19 19.01 3.9 1.5 1
MAX 29.2 7.34 220 7.9 117 1250 850 2 2 16 85.9 4.9 3.495 2.4 49 0.01 81 83.4 3.9 1.5 4
n 5 5 5 5 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 3 3 5 2
MEAN 18.54 216.00 6.27 66.18 1130.20 716.00 2.40 2.00 17.00 44.03 3.20 3.19 0.01 52.00 0.09 40.83 40.85 8.00 1.80 0.47 0.03 53.40
STD. DEV. 29.66 160.69 147.24 2.61 0.00 21.41 1.12 1.12 0.01 29.70 0.11 20.42 20.43 0.47 0.04 10.74
MIN 5.8 7.1 180 3.53 10.7 857 470 1 2 10 20.7 2.6 2.595 0.005 31 0.01 18 18.01 8 1.8 0.1 0.01 37 12
MAX 29.5 8.3 250 8.8 116.2 1271 850 7 2 22 78.21 5.2 5.179 0.021 73 0.16 73.01 73.031 8 1.8 1 0.08 62 100
n 5 5 5 5 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 2
MEAN 19.24 286.00 7.79 53.18 1214.40 776.00 1.40 2.00 20.00 51.08 3.06 3.05 0.01 52.00 0.04 48.02 48.03 6.80 3.00
STD. DEV. 40.37 163.31 127.59 0.55 0.00 23.46 0.55 0.55 0.01 15.56 0.04 23.59 23.59
MIN 8.3 7.3 230 6.85 8.2 974 550 1 2 13 22.8 2.7 2.684 0.005 41 0.01 20 20.01 6.8 3 3
MAX 28.7 8.64 340 9.9 100.5 1388 850 2 2 29 82.7 4 3.99 0.033 63 0.07 80 80.005 6.8 3 110
n 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 1 1
MEAN 27.80 220.00 2.60 60.00 804.50 345.00 3.00 4.35 48.00 43.25 34.50 8.30 26.20 8.75 34.95 5.90
STD. DEV. 84.85 290.62 106.07 1.41 1.91 25.39 26.16 1.84 28.00 0.78 27.22
MIN 27 7.28 160 2.5 60 599 270 2 3 48 25.3 16 7 6.4 8.2 15.7 5.9 930
MAX 28.6 7.6 280 2.7 60 1010 420 4 5.7 48 61.2 53 9.6 46 9.3 54.2 5.9 930

n 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 1
MEAN 27.60 145.00 0.15 -106.60 1162.00 755.00 1.00 2.95 22.00 1.09 1.04 0.83 0.21 0.05 0.26 3.20 0.95 0.31 405.00
STD. DEV. 7.07 329.51 275.77 0.00 1.34 0.43 0.37 0.23 0.15 0.06 0.21 1.20 0.42 205.06
MIN 27.1 6.6 140 0.1 -106.6 929 560 1 2 22 0.78 0.77 0.67 0.1 0.01 0.11 3.2 0.1 0.01 260 1
MAX 28.1 7.3 150 0.2 -106.6 1395 950 1 3.9 22 1.391 1.3 0.99 0.31 0.091 0.401 3.2 1.8 0.6 550 1
n 4 4 3 4 4 4 3 3 3 3 3 3 3 3 2 2 3 3 1 3 3 3 1
MEAN 15.55 220.00 3.42 -77.80 1457.50 1066.67 3.00 2.00 21.67 1.19 1.13 0.96 0.17 0.06 0.02 0.06 0.23 1.30 0.71 0.15 496.67
STD. DEV. 17.32 159.56 57.74 2.65 0.00 0.24 0.21 0.16 0.06 0.06 0.12 0.50 0.12 70.95
MIN 7 6.8 210 0.1 -231.6 1311 1000 1 2 13 0.91 0.89 0.79 0.1 0.02 0.01 0.02 0.12 1.3 0.14 0.08 420 3
MAX 21 7.4 240 7.8 138 1659 1100 6 2 32 1.33 1.3 1.1 0.22 0.1 0.03 0.13 0.35 1.3 1 0.29 560 3
n 5 5 4 5 4 5 4 4 4 3 4 4 4 4 1 1 4 4 1 2
MEAN 19.92 220.00 2.80 56.70 1118.20 670.00 1.25 4.50 18.67 26.47 2.95 2.54 0.41 43.00 0.05 23.52 23.92 3.30
STD. DEV. 16.33 267.06 210.87 0.50 5.00 18.43 1.03 1.17 0.42 18.28 17.86
MIN 6.6 6.7 200 0.1 -79 695 370 1 2 11 2.01 2 1.05 0.012 43 0.05 0.01 0.96 3.3 1
MAX 28.1 7.7 240 5.4 259.3 1432 840 2 12 29 45.35 4.3 3.78 0.95 43 0.05 43.05 43.062 3.3 1
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 17.30 410.00 0.80 -294.60 1027.00 720.00 2.00 120.00 320.00 1.67 1.60 0.86 0.74 0.06 0.01 0.07 0.81 2.60
STD. DEV.
MIN 17.3 7.4 410 0.8 -294.6 1027 720 2 120 320 1.67 1.6 0.86 0.74 0.06 0.01 0.07 0.81 2.6
MAX 17.3 7.4 410 0.8 -294.6 1027 720 2 120 320 1.67 1.6 0.86 0.74 0.06 0.01 0.07 0.81 2.6
n 6 6 5 6 5 6 5 5 5 4 5 5 5 5 2 2 5 5 1 1 3 3 5 2
MEAN 19.53 242.00 1.85 -233.02 1485.50 1002.00 7.20 5.80 38.50 2.51 2.48 1.66 0.82 0.01 0.03 0.03 0.86 6.20 2.30 4.70 2.38 474.00
STD. DEV. 44.38 136.91 183.08 6.30 4.97 0.54 0.54 0.48 0.41 0.02 0.40 2.30 1.89 126.61
MIN 6.9 6.7 170 0.1 -285.2 1257 710 1 2 26 1.85 1.8 1.2 0.46 0.01 0.01 0.01 0.47 6.2 2.3 2.4 0.85 340 1
MAX 28.4 7.6 280 7.7 -180 1655 1200 16 13 50 3.02 3 2.24 1.5 0.01 0.04 0.05 1.52 6.2 2.3 7 4.5 650 6

1/28/2011

5/17/2010

5/17/2010

5/17/2010

5/17/2010

5/17/2010

5/17/2010

5/17/2010

5/17/2010

10/25/2010

5/17/2010

STE Sample

Stage 1 Single Pass Biofilters  Effluent

Stage 2 Single Pass  Upflow Biofilters Effluent

STE-Tank 1

UNSAT-EC1 15" Expanded Clay

UNSAT-EC3 30" Expanded Clay

UNSAT-CL1 15" Clinoptilolite

UNSAT-CL3 30" Clinoptilolite

UNSAT-PS1 
(old)

30" Polystyrene

DENIT-LS3 
(new)

50% New 
Lignocellulosic; 
50% Sand

DENIT-SU4 (old)
80% Sulfur; 20% 
Sodium Sesqui.

DENIT-LS3 (old)

DENIT-SU3
80% Sulfur; 20% 
Oyster Shell

50% 
Lignocellulosic; 
50% Sand

DENIT-SU4 
(new)

10% Limestone; 
30% Sulfur; 60% 
Expanded Clay
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Table 5 (con’t) 
Summary of Water Quality Data 

 

            

 
Sample ID

Media 
Composition

Date of  
Start-up

Statistical 
Parameter

Temp 
(°C)

pH
Total 

Alkalinity 
(mg/L)

DO       
(mg/L)

ORP 
(mV)

Specific 
Conductance 

(µS)

TDS 
(mg/L)

TSS       
(mg/L)

CBOD5      

(mg/L)

COD 
(mg/L)

TN       

(mg/L N)1
TKN      

(mg/L N)

Organic N 

(mg/L N)2
NH3-N    

(mg/L N)
NO3-N    

(mg/L N)

NO2-N    

(mg/L N)

NOx      
(mg/L N)

TIN         

(mg/L N)3
TP        

(mg/L)
Ortho P 
(mg/L P)

Sulfide   
(mg/L)

H2S       

(mg/L)

SO4          

(mg/L)

Fecal      
(Ct/100 

mL)
n 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 1 1
MEAN 27.25 375.00 2.10 -11.50 1223.00 680.00 5.00 3.75 24.00 17.45 2.25 1.99 0.27 15.20 15.47 5.70
STD. DEV. 7.07 318.20 240.42 5.66 2.47 20.72 1.20 1.15 0.05 19.52 19.57
MIN 27.2 7.8 370 0.1 -11.5 998 510 1 2 24 2.8 1.4 1.17 0.23 1.4 1.63 5.7 1
MAX 27.3 8.14 380 4.1 -11.5 1448 850 9 5.5 24 32.1 3.1 2.8 0.3 29 29.3 5.7 1
n 3 3 2 3 3 3 2 2 2 2 2 2 2 2 1 1 2 2 1
MEAN 15.43 330.00 4.47 66.37 1315.67 820.00 1.50 2.00 21.00 31.79 3.25 3.16 0.09 41.00 0.07 28.54 28.63
STD. DEV. 14.14 124.24 56.57 0.71 0.00 16.95 0.78 0.77 0.01 17.73 17.72
MIN 6.8 7.3 320 4.1 -135 1200 780 1 2 16 19.8 2.7 2.615 0.085 41 0.07 16 16.1 1
MAX 21.5 7.61 340 5 263.1 1447 860 2 2 26 43.77 3.8 3.7 0.1 41 0.07 41.07 41.155 1
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 14.30 350.00 3.40 -99.10 1077.00 710.00 4.00 2.00 39.00 18.50 4.00 2.20 1.80 12.00 2.50 14.50 16.30 2.80
STD. DEV. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MIN 14.3 8 350 3.4 -99.1 1077 710 4 2 39 18.5 4 2.2 1.8 12 2.5 14.5 16.3 2.8
MAX 14.3 8 350 3.4 -99.1 1077 710 4 2 39 18.5 4 2.2 1.8 12 2.5 14.5 16.3 2.8
n 5 5 4 5 4 5 4 4 4 3 4 4 4 4 1 1 4 4 1 2
MEAN 20.12 242.50 2.28 -49.78 897.40 410.00 30.50 4.28 25.67 31.84 28.50 12.68 15.83 3.10 0.29 3.34 19.17 6.90
STD. DEV. 80.98 197.05 95.57 58.34 3.35 24.75 25.96 14.41 12.06 4.58 12.19
MIN 7.4 7.3 180 0.4 -137.8 618 270 1 2 20 14.01 12 2.5 5.8 3.1 0.29 0.01 5.81 6.9 1
MAX 28.1 7.62 360 5.2 81 1120 480 118 9.1 35 67.17 67 34 33 3.1 0.29 9.8 33.17 6.9 12
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 16.20 250.00 0.60 -195.50 835.00 450.00 10.00 2.00 90.00 14.03 14.00 0 14.00 0.02 0.01 0.03 14.03 2.20
STD. DEV.
MIN 16.2 7.7 250 0.6 -195.5 835 450 10 2 90 14.03 14 0 14 0.02 0.01 0.03 14.03 2.2
MAX 16.2 7.7 250 0.6 -195.5 835 450 10 2 90 14.03 14 0 14 0.02 0.01 0.03 14.03 2.2

n 5 5 5 4 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 2
MEAN 21.12 184.00 0.98 -35.48 898.40 502.00 3.40 4.76 30.00 36.79 15.00 4.26 10.74 17.50 0.97 21.79 32.53 5.80 3.20
STD. DEV. 18.17 153.31 98.84 2.61 3.86 10.97 2.12 3.23 2.90 9.43 11.79
MIN 7.2 7.2 160 0.03 -128.3 637 330 1 2 22 26.53 12 1 5.7 14 0.53 12 17.7 5.8 3.2 114
MAX 30.8 7.4 210 2.1 57 1011 580 7 11 37 53 17 9.3 13 21 1.4 36 49 5.8 3.2 8200
n 5 5 5 4 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 2
MEAN 21.16 182.00 1.10 -30.50 926.80 522.00 2.40 4.60 33.50 35.28 15.40 3.74 11.66 19.50 0.71 19.88 31.54 4.20 3.40
STD. DEV. 26.83 147.33 102.81 1.14 3.58 6.91 2.61 4.04 3.72 5.50 8.68
MIN 7.4 7.1 140 0.1 -108.2 679 340 1 2 24 27 13 0 5.3 16 0.22 12 17.3 4.2 3.4 99
MAX 30.5 7.4 210 2.5 58.5 1031 590 4 9 41 43 19 9.7 15 23 1.2 24.2 38 4.2 3.4 9100
n 5 5 5 4 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 2
MEAN 20.72 214.00 1.48 19.40 968.60 514.00 6.80 6.86 49.25 34.08 15.00 4.36 10.64 13.50 3.70 19.08 29.72 6.40 6.60
STD. DEV. 37.15 138.18 90.72 4.32 4.14 7.16 3.00 4.36 3.90 8.24 9.25
MIN 7.4 6.9 160 0.1 -47.2 760 360 1 2 39 27 12 0 5.5 13 2.4 11 16.5 6.4 6.6 109
MAX 30.2 7.61 260 2.3 89 1128 590 13 12 61 45 19 10.5 16 14 5 33 41.7 6.4 6.6 13000
n 5 5 5 4 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 2
MEAN 20.82 246.00 0.60 -17.05 992.80 534.00 9.80 4.34 39.75 31.47 17.20 6.22 10.98 5.07 2.60 14.27 25.25 6.70 6.10
STD. DEV. 45.61 130.77 97.88 8.01 2.65 5.17 4.66 4.29 4.09 9.24 9.06
MIN 8.3 7.3 180 0 -121.9 811 400 2 2.7 26 25.84 11 2 5.5 0.14 1.7 1.84 14.84 6.7 6.1 112
MAX 30.4 7.8 290 1.9 73 1112 620 21 9 57 38 24 11 16 10 3.5 27 35.4 6.7 6.1 8700
n 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 3 3 1 1
MEAN 15.47 236.67 1.77 -25.80 956.00 473.33 11.00 8.67 58.33 38.17 28.00 3.33 24.67 5.75 2.50 10.17 34.83 5.70
STD. DEV. 20.82 1.42 110.83 84.07 30.55 5.20 7.02 2.31 6.30 3.61 2.52 2.89 0.78 1.27 3.34 6.22
MIN 7.9 7.1 220 0.5 -120.7 888 440 8 2 57 32.6 24 1 23 5.2 1.6 7.9 30.9 5.7 12700
MAX 22 7.4 260 3.3 96 1050 500 17 16 61 45 31 6 28 6.3 3.4 14 42 5.7 12700

5/17/2010

5/17/2010

5/17/2010

5/17/2010

10/25/2010

1/28/2011

5/17/2010

1/28/2011

5/17/2010

5/17/2010

RC4

Recirculation Tanks Effluent

DENIT-LS2 
(new)

25% New 
Lignocellulosic; 
75% Expanded Clay

DENIT-LS4 
(new)

30% New 
Lignocellulosic; 
70% Expanded Clay

DENIT-LS4 (old)

DENIT-LS2 
(original)

50% 
Lignocellulosic; 
50% Expanded Clay

RC2

RC3

RC5

30% 
Lignocellulosic; 
70% Expanded Clay

DENIT-LS2 (old)
25% 
Lignocellulosic; 
75% Expanded Clay

RC1
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Table 5 (con’t) 
Summary of Water Quality Data 

 

            

 
 
  

Sample ID
Media 

Composition
Date of  
Start-up

Statistical 
Parameter

Temp 
(°C)

pH
Total 

Alkalinity 
(mg/L)

DO       
(mg/L)

ORP 
(mV)

Specific 
Conductance 

(µS)

TDS 
(mg/L)

TSS       
(mg/L)

CBOD5      

(mg/L)

COD 
(mg/L)

TN       

(mg/L N)1
TKN      

(mg/L N)

Organic N 

(mg/L N)2
NH3-N    

(mg/L N)
NO3-N    

(mg/L N)

NO2-N    

(mg/L N)

NOx      
(mg/L N)

TIN         

(mg/L N)3
TP        

(mg/L)
Ortho P 
(mg/L P)

Sulfide   
(mg/L)

H2S       

(mg/L)

SO4          

(mg/L)

Fecal      
(Ct/100 

mL)

n 5 5 5 5 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 2
MEAN 20.10 188.00 8.16 11.40 980.80 616.00 2.40 2.00 13.25 34.41 2.40 2.39 0.01 34.50 0.08 32.01 32.02 7.60 4.90
STD. DEV. 60.17 132.41 81.73 3.13 0.00 13.96 0.25 0.26 0.01 2.12 0.10 14.00 14.00
MIN 7.9 6.72 110 7.1 -98.2 860 480 1 2 11 10.3 2.1 2.09 0.005 33 0.01 7.9 7.921 7.6 4.9 1
MAX 29.3 8.2 270 11 55.5 1174 680 8 2 16 45.1 2.7 2.694 0.021 36 0.15 43 43.01 7.6 4.9 1
n 5 5 5 5 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 2
MEAN 18.94 170.00 5.86 -14.20 944.20 588.00 1.60 2.20 21.00 37.34 2.46 2.45 0.01 31.50 0.19 34.88 34.89 7.10 2.30
STD. DEV. 9.56 34.64 106.06 84.68 0.89 0.45 14.98 0.47 0.47 0.01 6.36 0.06 14.76 14.76
MIN 6 7 120 2.9 -88.9 781 440 1 2 16 17.1 2 1.981 0.005 27 0.15 15 15.01 7.1 2.3 4
MAX 27.1 7.85 200 7.9 50.2 1050 650 3 3 24 56.3 3.1 3.09 0.019 36 0.23 54 54.005 7.1 2.3 730
n 5 5 5 5 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 2
MEAN 20.00 138.00 7.90 4.08 894.00 568.00 1.20 2.00 14.25 36.90 2.40 2.38 0.02 33.50 0.26 34.50 34.52 3.80 1.80
STD. DEV. 19.24 139.55 125.18 0.45 0.00 12.25 0.36 0.36 0.01 4.95 0.35 12.05 12.05
MIN 7 6.9 110 6.9 -88.8 661 350 1 2 10 18.9 1.9 1.89 0.005 30 0.01 17 17.01 3.8 1.8 1
MAX 28.5 7.28 160 10 78.8 1000 660 2 2 18 52.3 2.9 2.89 0.038 37 0.5 50 50.005 3.8 1.8 21
n 5 5 5 5 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 2
MEAN 19.54 126.00 7.33 9.85 849.20 537.60 3.40 2.20 17.25 32.74 3.00 2.71 0.29 28.50 0.36 29.74 30.04 6.30 2.10
STD. DEV. 18.17 141.51 121.53 5.37 0.45 9.01 0.49 0.45 0.37 4.95 0.49 8.53 8.64
MIN 6.2 6.04 110 6.1 -70.8 604 330 1 2 13 19.2 2.2 2.19 0.01 25 0.01 17 17.01 6.3 2.1 1
MAX 28.2 7 150 9.6 89.2 953 638 13 3 22 41.5 3.5 3.29 0.74 32 0.71 38 38.74 6.3 2.1 41
n 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 3 3 1 1
MEAN 14.90 176.67 4.53 3.87 908.33 510.00 5.33 6.00 47.33 52.33 20.33 3.00 17.33 11.50 1.50 32.00 49.33 2.20
STD. DEV. 40.41 55.75 34.64 3.51 5.29 39.57 6.66 3.46 3.21 2.12 0.28 32.95 36.10
MIN 5.8 7.2 130 0.6 -49.9 845 490 2 2 39 28.3 16 1 15 10 1.3 11.3 27.3 2.2 9500
MAX 23.8 7.3 200 7.8 90 950 550 9 12 52 98 28 7 21 13 1.7 70 91 2.2 9500
n 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 3 3 1 1
MEAN 14.77 196.67 4.83 -3.87 901.33 513.33 3.67 5.67 39.67 37.73 22.00 3.33 18.67 12.00 1.09 15.73 34.39 3.80
STD. DEV. 5.77 68.01 35.12 2.52 3.79 4.41 1.73 1.15 2.89 1.41 0.16 4.65 4.61
MIN 5 7 190 1 -26.9 834 480 1 3 33 33.2 21 2 17 11 0.98 12.2 29.2 3.8 3900
MAX 20.7 7.4 200 7.1 18.8 970 550 6 10 45 42 24 4 22 13 1.2 21 38 3.8 3900

n 5 5 5 5 4 5 5 5 5 4 5 5 5 5 2 2 5 5 2 1 4 4 5 2
MEAN 19.74 158.00 8.06 13.10 917.00 576.00 1.00 2.00 27.00 31.25 3.04 2.98 0.06 33.50 0.04 28.21 28.28 7.80 1.90 0.65 0.16 58.80
STD. DEV. 26.83 107.55 107.14 0.00 0.00 10.88 0.44 0.41 0.07 6.36 0.04 11.06 11.03 1.84 0.66 0.25 9.26
MIN 6.4 7 130 7.31 -40.9 744 390 1 2 18 19.5 2.4 2.346 0.01 29 0.01 16 16.17 6.5 1.9 0.1 0.01 46 1
MAX 28.1 8.06 200 9.8 62.2 1020 660 1 2 46 42.8 3.5 3.33 0.17 38 0.06 40 40.01 9.1 1.9 1.4 0.53 67 22

n 5 5 5 5 4 5 5 5 5 4 5 5 5 5 2 2 5 5 1 1 3 3 5 2
MEAN 17.60 228.00 0.71 -275.08 1249.80 842.00 1.20 15.60 45.00 2.46 2.34 0.98 1.36 0.08 0.13 0.12 1.48 5.00 2.90 23.67 10.73 336.00
STD. DEV. 19.24 0.67 143.19 132.74 0.45 10.33 0.38 0.34 0.74 0.77 0.14 0.67 6.11 1.42 87.64
MIN 0.2 6.8 200 0.1 -317.2 1080 660 1 2 22 2.04 1.9 0.3 0.46 0.05 0.01 0.01 0.81 5 2.9 17 9.2 230 3
MAX 28 7.15 250 1.6 -231.2 1473 1000 2 26 63 2.95 2.7 2.14 2.4 0.11 0.24 0.35 2.44 5 2.9 29 12 450 5
n 2 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 1 2 2 2 1
MEAN 26.35 235.00 0.87 -279.00 1400.00 810.00 1.50 12.45 50.00 4.11 1.50 1.04 0.47 2.61 3.08 4.80 7.05 3.36 305.00
STD. DEV. 35.36 2.83 169.71 0.71 10.68 3.24 0.42 0.22 0.64 3.66 3.02 9.83 4.73 233.35
MIN 24.8 7 210 0.5 -279 1398 690 1 4.9 50 1.825 1.2 0.88 0.01 0.025 0.945 4.8 0.1 0.01 140 1
MAX 27.9 9.08 260 1.23 -279 1402 930 2 20 50 6.4 1.8 1.19 0.92 5.2 5.21 4.8 14 6.7 470 1
n 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 3 3 1 3 3 3 1
MEAN 10.37 200.00 0.77 -190.20 1258.67 893.33 3.67 3.33 29.67 0.95 0.91 0.68 0.23 0.01 0.03 0.04 0.27 2.00 4.37 2.10 396.67
STD. DEV. 10.00 114.65 136.14 3.79 2.31 0.20 0.18 0.14 0.18 0.00 0.03 0.02 0.18 3.40 1.89 95.04
MIN 0.3 6.8 190 0.2 -268.4 1130 740 1 2 18 0.77 0.74 0.52 0.033 0.01 0.01 0.02 0.063 2 1 0.01 300 3
MAX 25.5 7 210 1.6 -90 1350 1000 8 6 47 1.16 1.1 0.8 0.37 0.01 0.05 0.06 0.39 2 7.8 3.7 490 3
n 5 5 5 5 4 5 4 5 5 3 5 5 5 5 1 1 5 5 1 2
MEAN 17.60 226.00 0.49 -127.05 931.20 507.50 1.00 13.18 26.00 16.33 2.10 1.80 0.30 22.00 0.10 14.23 14.53 0.46
STD. DEV. 26.08 123.69 95.35 0.00 23.95 14.21 0.56 0.89 0.39 13.79 13.43
MIN 0.3 6.88 190 0.09 -199.7 738 370 1 2 16 1.539 1.5 0.74 0.005 22 0.1 0.01 0.71 0.46 1
MAX 27.3 7.7 250 1.1 -15.4 1076 590 1 56 44 33.7 2.7 2.695 0.76 22 0.1 31 31.024 0.46 1
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 4.60 320.00 0.10 -271.50 886.00 630.00 20.00 150.00 320.00 1.82 1.80 1.19 0.61 0.01 0.01 0.02 0.63 2.00
STD. DEV.
MIN 4.6 7.4 320 0.1 -271.5 886 630 20 150 320 1.82 1.8 1.19 0.61 0.01 0.01 0.02 0.63 2
MAX 4.6 7.4 320 0.1 -271.5 886 630 20 150 320 1.82 1.8 1.19 0.61 0.01 0.01 0.02 0.63 2
n 5 5 5 5 4 5 5 5 5 5 5 5 5 5 2 2 6 5 1 1 2
MEAN 15.64 402.00 0.67 -205.65 1061.40 640.00 21.80 174.20 256.80 17.20 16.20 8.05 8.15 0.06 0.03 0.84 9.15 2.90 3.00
STD. DEV. 161.00 356.90 320.62 43.73 355.74 27.38 27.90 16.18 11.84 0.07 0.02 1.89 11.31
MIN 0.3 6.4 220 0 -259 794 380 1 2 22 1.97 1.9 0.5 0.88 0.01 0.01 0.02 0.95 2.9 3 1
MAX 27.8 7.96 660 1.54 -174.9 1686 1200 100 810 1100 66.076 66 37 29 0.11 0.04 4.7 29.076 2.9 3 800

5/17/2010

5/17/2010

5/17/2010

5/17/2010

10/22/2010

10/22/2010

15" Clinoptilolite

30" Expanded ClayUNSAT-EC4

DENIT-SU2 (old)
80% Sulfur; 20% 
Sodium Sesqui.

DENIT-LS1 (old)

5/17/2010

5/17/2010

5/17/2010

10/25/2010

5/17/2010

1/28/2011

5/17/2010

UNSAT-CL2

UNSAT-CL4 30" Clinoptilolite

80% Sulfur; 20% 
Oyster Shell

Pump 15 Tank 
(DENIT-LS4 
Influent)

UNSAT-SA2 30" Sand

DFT

Denite Feed Tank (Tank 3)

Stage 2 Horizontal Biofilters Effluent

DENIT-SU2 
(new)

Stage 1 Recirculating Biofilters Effluent

UNSAT-PS1 
(new recirc)

30" Polystyrene

50% 
Lignocellulosic; 
50% Expanded Clay

DENIT-GL1
12" Gravel; 60" 
Expanded Clay

10% Limestone; 
30% Sulfur; 60% 
Expanded Clay

DENIT-LS1 
(new)

50% New 
Lignocellulosic; 
50% Expanded Clay

DENIT-SU1
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Table 5 (con’t) 
Summary of Water Quality Data 

 

            
 

 
 
  

Sample ID
Media 

Composition
Date of  
Start-up

Statistical 
Parameter

Temp 
(°C)

pH
Total 

Alkalinity 
(mg/L)

DO       
(mg/L)

ORP 
(mV)

Specific 
Conductance 

(µS)

TDS 
(mg/L)

TSS       
(mg/L)

CBOD5      

(mg/L)

COD 
(mg/L)

TN       

(mg/L N)1
TKN      

(mg/L N)

Organic N 

(mg/L N)2
NH3-N    

(mg/L N)
NO3-N    

(mg/L N)

NO2-N    

(mg/L N)

NOx      
(mg/L N)

TIN         

(mg/L N)3
TP        

(mg/L)
Ortho P 
(mg/L P)

Sulfide   
(mg/L)

H2S       

(mg/L)

SO4          

(mg/L)

Fecal      
(Ct/100 

mL)

n 6 6 6 6 5 6 6 6 6 4 6 6 6 6 1 1 6 6 2 5 5 6 3
MEAN 20.77 306.67 0.79 -73.86 1391.83 783.33 23.83 16.37 82.25 37.19 37.07 2.74 34.32 0.08 0.29 0.12 34.45 1.45 2.14 1.17 304.83
STD. DEV. 111.30 513.74 420.13 43.82 24.19 31.01 30.94 2.73 28.41 0.13 28.48 0.35 2.18 1.12 405.77
MIN 1.2 6.39 130 0.1 -246.2 1120 480 2 2 57 0.432 0.41 0 0.045 0.08 0.29 0.022 0.067 1.2 0.1 0.01 7 1
MAX 29.7 7.07 430 1.95 221.6 2438 1600 113 65 120 75.04 75 6 69 0.08 0.29 0.37 69.04 1.7 4.7 2.8 1100 10
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 10.70 400.00 999.00 660.00 2.00 120.00 240.00 8.96 8.90 0.20 8.70 0.05 0.01 0.06 8.76 5.20 20.00
STD. DEV.
MIN 10.7 7.3 400 999 660 2 120 240 8.96 8.9 0.2 8.7 0.05 0.01 0.06 8.76 5.2 20
MAX 10.7 7.3 400 999 660 2 120 240 8.96 8.9 0.2 8.7 0.05 0.01 0.06 8.76 5.2 20
n 6 6 6 6 5 6 6 6 6 4 6 6 6 6 1 1 6 6 2 5 5 6 3
MEAN 21.35 176.67 1.03 -192.82 1474.83 1178.33 48.33 5.52 25.25 1.10 1.04 0.61 0.44 0.01 0.21 0.06 0.50 4.25 0.58 0.13 608.33
STD. DEV. 40.33 1097.70 897.81 45.11 4.47 0.37 0.35 0.32 0.28 0.08 0.32 3.89 0.46 0.26 588.20
MIN 6.2 6.14 100 0.09 -234.5 365 700 1 2 13 0.63 0.62 0.4 0.11 0.01 0.21 0.01 0.12 1.5 0.1 0.01 250 1
MAX 30 6.8 210 3.9 -130 3506 3000 108 13 50 1.521 1.5 1.24 0.8 0.01 0.21 0.22 0.85 7 1 0.6 1800 1
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 25.80 0.00 69.00 0.50 -57.90 970.00 510.00 2.00 13.00 63.00 46.90 3.90 3.33 0.57 43.00 43.57 5.20 58.00
STD. DEV.
MIN 25.8 6.6 69 0.5 -57.9 970 510 2 13 63 46.9 3.9 3.33 0.57 43 43.57 5.2 58
MAX 25.8 6.6 69 0.5 -57.9 970 510 2 13 63 46.9 3.9 3.33 0.57 43 43.57 5.2 58
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 11.80 190.00 977.00 670.00 10.00 3.00 82.00 12.62 4.30 3.93 0.37 0.72 7.60 8.32 8.69 0.68 210.00
STD. DEV.
MIN 11.8 7.4 190 977 670 10 3 82 12.62 4.3 3.93 0.37 0.72 7.6 8.32 8.69 0.68 210
MAX 11.8 7.4 190 977 670 10 3 82 12.62 4.3 3.93 0.37 0.72 7.6 8.32 8.69 0.68 210
n 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
MEAN 4.00 210.00 12.00 39.20 980.00 600.00 3.00 2.00 26.00 7.70 1.80 1.76 0.04 3.70 2.20 5.90 5.94 130.00
STD. DEV.
MIN 4 7.5 210 12 39.2 980 600 3 2 26 7.7 1.8 1.764 0.036 3.7 2.2 5.9 5.936 130
MAX 4 7.5 210 12 39.2 980 600 3 2 26 7.7 1.8 1.764 0.036 3.7 2.2 5.9 5.936 130
n 3 3 3 3 3 3 2 2 3 2 3 3 3 3 1 1 3 3 1 1 3
MEAN 13.00 283.33 0.46 155.33 1410.00 1575.00 7.00 3.00 38.50 37.00 4.90 1.10 3.80 24.00 8.30 32.10 35.90 1.00 0.01 183.33
STD. DEV. 15.28 88.10 1025.30 4.24 1.00 2.95 1.30 1.56 2.51 4.00 3.57 92.92
MIN 8.7 6.67 270 0.43 136.5 1331 850 4 2 31 34.4 4.1 0.2 1.2 24 8.3 28 33.5 1 0.01 120
MAX 18.7 6.97 300 0.52 171.2 1505 2300 10 4 46 40.2 6.4 2.9 6.2 24 8.3 36 40 1 0.01 290
n 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
MEAN 6.20 500.00 1269.00 910.00 2.00 2.00 120.00 9.23 3.20 3.00 0.20 5.80 0.23 6.03 6.23 3.50 98.00
STD. DEV.
MIN 6.2 7.6 500 1269 910 2 2 120 9.23 3.2 3 0.2 5.8 0.23 6.03 6.23 3.5 98
MAX 6.2 7.6 500 1269 910 2 2 120 9.23 3.2 3 0.2 5.8 0.23 6.03 6.23 3.5 98
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 13.40 380.00 -79.60 1481.00 990.00 1.00 3.00 96.00 2.52 2.50 0.80 1.70 0.01 0.01 0.02 1.72 2.30 200.00
STD. DEV.
MIN 13.4 7.74 380 -79.6 1481 990 1 3 96 2.52 2.5 0.8 1.7 0.01 0.01 0.02 1.72 2.3 200
MAX 13.4 7.74 380 -79.6 1481 990 1 3 96 2.52 2.5 0.8 1.7 0.01 0.01 0.02 1.72 2.3 200

UNSAT-IS2 
(receives STE) 
(new)

4" EC>1.53mm; 8" 
EC ; 12" Mix (60% 
EC, 40% New 
Ligno); 4" Sulfur

UNSAT-IS3-SP 
(receives STE) 
(new)

Sample Port above 
4" Sulfur layer

UNSAT-IS3 
(receives STE) 
(new)

4" CL 8X14; 8" CL 
16X50; 12" Mix 
(60% EC, 40% New 
Ligno); 4" Sulfur

UNSAT-IS3-SP 
(receives STE) 
(old)

Sample Port above 
3" Sulfur layer

1/28/2011

1/28/2011

10/18/2010

10/18/2010

UNSAT-IS1 
(receives STE) 
(new)

4" Coarse Sand; 8" 
Fine Sand; 12" Mix 
(60% EC, 40% New 
Ligno); 4" Sulfur

UNSAT-IS2-SP 
(receives STE) 
(new)

Sample Port above 
4" Sulfur layer

1/28/2011

1/28/2011

UNSAT-IS2 

(receives NO3) 

(old)

12" Sand; 12" Mix 
(45% EC, 35% 
Ligno, 20% Sulfur)

5/17/2010

1/28/2011

5/17/2010

UNSAT-IS3 
(receives STE) 
(old)

12" Sand; 10" Mix 
(60% EC, 40% 
Ligno); 3" Sulfur)

UNSAT-IS1 
(receives STE) 
(old)

15" Sand; 12" Mix 
(45% EC, 35% 
Ligno, 20% Sulfur)

In-situ Simulator Biofilters Effluent
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Table 5 (con’t) 
Summary of Water Quality Data 

 

            
 

 
 

Sample ID
Media 

Composition
Date of  
Start-up

Statistical 
Parameter

Temp 
(°C)

pH
Total 

Alkalinity 
(mg/L)

DO       
(mg/L)

ORP 
(mV)

Specific 
Conductance 

(µS)

TDS 
(mg/L)

TSS       
(mg/L)

CBOD5      

(mg/L)

COD 
(mg/L)

TN       

(mg/L N)1
TKN      

(mg/L N)

Organic N 

(mg/L N)2
NH3-N    

(mg/L N)
NO3-N    

(mg/L N)

NO2-N    

(mg/L N)

NOx      
(mg/L N)

TIN         

(mg/L N)3
TP        

(mg/L)
Ortho P 
(mg/L P)

Sulfide   
(mg/L)

H2S       

(mg/L)

SO4          

(mg/L)

Fecal      
(Ct/100 

mL)
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 5.10 100.00 12.00 35.10 1050.00 710.00 1.00 2.00 22.00 52.40 3.50 3.40 0.10 46.00 2.90 48.90 49.00 92.00
STD. DEV.
MIN 5.1 6.6 100 12 35.1 1050 710 1 2 22 52.4 3.5 3.4 0.1 46 2.9 48.9 49 92
MAX 5.1 6.6 100 12 35.1 1050 710 1 2 22 52.4 3.5 3.4 0.1 46 2.9 48.9 49 92
n 3 3 3 3 3 3 1 1 2 2 4 4 4 4 1 1 4 4 4
MEAN 12.77 7.20 246.67 3.59 160.90 707.34 620.00 7.00 2.00 32.00 16.17 1.49 1.42 0.07 0.11 0.01 14.68 14.75 307.50
STD. DEV. 0.24 41.63 616.33 0.00 18.59 0.56 0.58 0.03 18.11 18.08 185.90
MIN 8.4 7.05 200 0.84 150.4 0.01 620 7 2 29 0.99 0.87 0.778 0.036 0.11 0.01 0.12 0.212 110
MAX 18.3 7.48 280 8.96 179.5 1129 620 7 2 35 43.1 2.1 2.064 0.092 0.11 0.01 41 41.036 490
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 14.90 430.00 1087.00 800.00 20.00 10.00 80.00 9.51 3.50 3.20 0.30 6.00 0.01 6.01 6.31 0.46 120.00
STD. DEV.
MIN 14.9 7.4 430 1087 800 20 10 80 9.51 3.5 3.2 0.3 6 0.01 6.01 6.31 0.46 120
MAX 14.9 7.4 430 1087 800 20 10 80 9.51 3.5 3.2 0.3 6 0.01 6.01 6.31 0.46 120
n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 12.20 460.00 19.10 1346.00 870.00 44.00 10.00 88.00 10.60 4.80 4.76 0.04 4.60 1.20 5.80 5.84 0.02 170.00
STD. DEV.
MIN 12.2 6.99 460 19.1 1346 870 44 10 88 10.6 4.8 4.762 0.038 4.6 1.2 5.8 5.838 0.018 170
MAX 12.2 6.99 460 19.1 1346 870 44 10 88 10.6 4.8 4.762 0.038 4.6 1.2 5.8 5.838 0.018 170

Orange - shaded data points indicate too many colo

1/28/2011

UNSAT-IS4 

(receives NO3) 

(new)

4" Coarse Sand; 8" 
Fine Sand; 12" Mix 
(60% EC, 40% New 
Ligno); 4" Sulfur

Sample Port above 
3" Sulfur layer

UNSAT-IS4-SP 

(receives NO3) 

(old)

12" Sand; 10" Mix 
(60% EC, 40% 
Ligno); 3" Sulfur)

UNSAT-IS4 

(receives NO3) 

(old)

UNSAT-IS4-SP 

(receives NO3) 

(new)

Sample Port above 
4" Sulfur layer

10/18/2010

10/18/2010

1/28/2011

Purple-shaded data points indicate results based on colony counts outside the method indicated ideal range.
Blue-shaded data points indicate the number is greater than reported value.

Yellow-shaded data points indicate the reported value is between the laboratory method detection limit and the laboratory practical quantitation limit, value used for statistical analysis.
Gray-shaded data points indicate values below method detection level (mdl), mdl value used for statistical analyses.

1Total Nitrogen (TN) is a calculated value equal to the sum of TKN and NOX
2Organic Nitrogen (ON) is a calculated value equal to the difference of TKN and NH3

Notes:

EC: expanded clay, CL: clinoptilolite, PS: polystyrene, SU: elemental sulfur, LS: lignocellulosic, GL: glycerol, OS: oyster shell, NS: sodium sesquicarbonate, GR: gravel
DO - Dissolved oxygen

3Total Inorganic Nitrogen (TIN) is a calculated value equal to the sum of NH3 and NOX
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4.3 Flow Monitoring  
Influent and effluent flows were measured, recorded, and adjusted as necessary to 
maintain flow rates consistent with the experimental design following the sampling event. 
Flow measurements and adjustments are made following collection of liquid samples 
and field parameter analyses.   
 
A flow test was conducted March 23, 2011. These flow measurements are considered to 
represent those in effect leading up to and during the Sample Event 5.  The measured 
volumes and relative errors between measured and target flow rates are presented in 
Appendix C, Table 1.  For the Group I systems, measured STE inputs to four of the five 
Stage 1 biofilters were close to the 15% operational target that is considered acceptable 
for PNRS II flow rates.  The measured influent volume of UNSAT-PS1 was – 59.5% of 
the target volume.  The UNSAT-PS1 biofilter conversion to a recirculating biofilter sys-
tem required that the tubing from the Hydrosplitter be connected to an elevated recircu-
lation tank which is different from the other 4 single-pass biofilters connected to the 
same Hydrosplitter.  Therefore, it has been observed that the influent volume significant-
ly decreases to UNSAT-PS1 over time which is most likely caused by the difference in 
hydraulic head. With the abandonment of UNSAT-PS1, this problem should be fixed.  
 
Measured effluent volumes for Stage 1 single pass biofilters (Stage 2 influent) for three 
of the five biofilters were within 16% of the target volume.  DENIT-LS2 and DENIT-SU3 
were -23.9% and -31.9% of the target volume respectively (Appendix C, Table 1).  Poss-
ible reasons for the reduced volume into the directly connected Stage 2 biofilters include 
flow measurement methodology, leaks, clog in the pipe, etc.  This issue will be further 
investigated.  
 
For the Group II systems, all measured STE volumes to the Stage 1 recirculation tanks 
were within 16% of target volumes. Four of the five recycle flow volumes as recorded by 
the PLC were within 7% of target volumes based on the experimental design recycle ra-
tio of 3.0.  The recycle flow to recirculation system 4 was 0. An air lock was preventing 
the pump from running. The calculated recycle ratios (i.e. recycle flow volume divided by 
the STE flow volume) for three of the five recirculation systems were within 18% of the 
target recycle ratio of 3.0.  Although the recycle rate to the UNSAT-PS1 was close to 
target, the recycle ratio was high due to the low influent STE flow that was previously 
discussed.   
 
For Group III systems, the measured influent volumes to the Stage 2 horizontal denitrifi-
cation biofilters were all within 4% of target.   
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For Group IV biofilters, the UNSAT-IS1 measured influent volume was within 10% of the 
target volume. The UNSAT-IS2 measured influent volume was low but within 20% of the 
target volume. UNSAT-IS1 and IS2 biofilters are currently dosed from the same peristal-
tic pump.  The target hydraulic loading rates for IS1 and IS2 were 0.8 gal/SF-day and 1.2 
gal/SF-day respectively. Therefore, the ability to provide different volumes to the two bio-
filters is accomplished by using different tubing diameters. As observed in this sample 
event, neither of the target loading rates was met. Therefore, IS1 and IS2 target hydrau-
lic loading rates were revised to 1.08 and 1.11 gal/SF-day which are the loading rates 
the tubing is able to provide. The UNSAT-IS3 and UNSAT-IS4 measured influent vo-
lumes were within 20% of target volumes. 
 
After evaluating the influent flow test results, a few maintenance items were conducted:  

• Peristaltic Pump 10 pump tubing to IS1 and IS2 was calibrated March 24th  
• Peristaltic Pump 11 pump tubing to IS3 and IS4 was calibrated March 23rd   
• Recirculation Pump 9 to recirculation system 4 was fixed on March 23rd 
• Hydrosplitter tubing to UNSAT-PS1 recirculation tank (RC5) was revised to origi-

nal position to Stage 1 single-pass influent located at the top of the UNSAT-PS1 
biofilter on April 8th. The UNSAT-PS1 biofilter media will be replaced with clinopti-
lolite media. 

• Hydrosplitters 1 and 2 were calibrated April 8th.  
 

The flows were rechecked after modifications to the systems were made and are pro-
vided in Appendix C, Table 2.   

5.0 PNRS II Sample Event No. 5: Summary and Recommendations 

5.1 Summary  
The results of the fifth sampling event serve to confirm that the experimental systems 
are functioning as intended and provide the basis upon which to make system adjust-
ments and modifications.  The Sample Event No. 5 results indicate that: 

• Delivered flowrates to all biofilters continued to be generally within 15% of target; 

• Septic tank effluent (STE) quality supplied to PNRS II systems is reasonably cha-
racteristic of typical household STE quality due to system modifications; 

• Eight out of nine Stage 1 unsaturated biofilters produced effluent NH3-N of 0.5 
mg/L or less; 
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• Eight out of nine Stage 2 saturated biofilters produced effluent NOx-N of 0.07 
mg/L or less;  

These results provide continuing support of the nitrogen reduction potential of the PNRS 
II biofiltration systems.  Where expected or desired PNRS II outcomes are not being 
achieved, they appear to be due to tractable issues can be addressed, as discussed in 
the following sections. 

5.2 Recommendations  
Careful observation of PNRS II systems and the results of Sample Events No. 1 through 
5 were used to formulate recommendations for adjustments and modifications to the test 
systems and the GCREC pilot facility.  The issues to be addressed, recommended mod-
ifications and their rationale, and expected outcomes are presented below.  Recommen-
dations are made for each of the PNRS II performance issues that have been identified.  
It is believed that each issue can be resolved by implementing the recommendations.  
All recommendations are based on the overriding PNRS II goal of providing functional 
specifications for modular biofiltration components for passive onsite nitrogen reducing 
treatment systems.  The project team will continuously evaluate all PNRS II results in-
cluding those that particularly result from implementation of the recommendations and 
make further adaptations as needed. 

5.2.1 Polystyrene Biofilter (UNSAT-PS1)  
In Sample Event 5, the unsaturated recirculating biofilter with polystyrene media (UN-
SAT-PS1) continued to exhibit poor nitrogen performance as compared to the other 
stage one media.  Performance of the polystyrene media improved after switching to re-
circulation, and improved further after increasing the recycle rate to 5:1.  Further im-
provements may result from even higher recycle rates, but the energy and control re-
quirements from the system would then not satisfy the “passive” objectives of the 
project. Therefore, it is recommended to discontinue this system.  

5.2.2 DENIT-LS2 
The DENIT-LS2 upflow denitrification biofilter with new lignocellulosic media continued 
to show limited NOx reduction in Sample Event 5.  This is the Stage 2 biofilter containing 
the smallest percentage of lignocellulosic media (25% lignocellulosic media mixed with 
75% expanded clay). Therefore, a possible reason is not having enough of the lignocel-
lulosic media. Other possible reasons include toxicity (release of toxic material from lig-
nocellulosic material itself) or short circuiting. Continued monitoring is recommended.  
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5.2.3 Continue to Monitor Quality of STE Supplied to PNRS II Systems 
The characteristics of GCREC septic tank effluent in Sample Event 5 continued to be 
more typical of Florida single family residences than in previous sample events.  It 
seems likely that this was at least partially due to the system modifications that were im-
plemented after Sample Event 2 but prior to Sample Event 3.  Continued diligence will 
be maintained to insure that the PNRS II systems are supplied STE of acceptable cha-
racteristics.   

5.2.4 Modify Operation 
A track record of acceptable performance has been established for many PNRS II sys-
tems and increased flowrates are recommended.  These are: 

 
Stage 1 Biofilters 

• Expanded clay and clinoptilolite media 
- increase loading rates: 

Single pass: 3 gal/ft2-day to 5 gal/ft2-day STE 
Recycle:  3 gal/ft2-day to 6 gal/ft2-day STE  

 
Stage 2 Biofilters 

• Sulfur 
- increase loading rates: 

Single pass coupled: single pass Stage 1 effluent 
5.6 to 9.3 gal/ft2-day; 25.7 to 15.4 hour mean pore water residence 
time (MPWRT) 

Horizontal: Stage 1 w/recycle combined effluent 
10 to 20 gal/ft2-day; 43 to 21.5 hour MPWRT 

• Glycerol 
- increase loading rate:  10 to 20 gal/ft2-day; 43 to 21.5 hour MPWRT 

 
These flowrates will be implemented after Sample Event No. 6. 
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Appendix A: Operation & Maintenance Log 

 
 

Table A.1 
Operation and Maintenance Log 

Date Description 
5/17/2010 Start-up 
5/20/2010 Pump 1 not in Auto, LL float alarm, refilled Tank 1 to HIGH float 
5/24/2010 Glycerol batch #1 prepared (125 mL glycerol; 1875 mL DI water), feed rate ~ 8 mL/dose 
5/26/2010 LL float alarm, refilled Tank 1 to HIGH float 
6/1/2010 Replaced glycerol tubing 
6/4/2010 LL float alarm, refilled Tank 1 to HIGH float, determined that LOW float is faulty 

Revised floats so that old Low Float is now High float  
Revised program installed so that only LOW Float turns on/off Pump 1 

6/8/2010 Glycerol batch #2 prepared (125 mL glycerol; 1875 mL DI water), feed rate ~ 8 mL/dose 
6/18/2010 Pump 1 screen cleaned with hose 
6/21/2010 Pump 5 and 11 Error Code 18, cleared alarm and restarted pumps 

Pump 8 was on "OFF", turned back to "AUTO" 
6/22/2010 Pump 5 had turned off, turned back on at 9:32 am 
6/28/2010 Pump 5 and 11 Error Code 18, cleared alarm and restarted pumps 

Replaced glycerol tubing, kink in top, added elbow 
Russ replaced existing GCREC mound Pump 2 ~ 11:00 am 
All Systems Flow Check 

7/1/2010 Sample Event #1 
7/2/2010 Pump 1 screen cleaned with hose 
7/8/2010 Glycerol tubing had released to bottom of container, replaced with polyethylene tubing 

Tank 1 LOW Float alarm, revised magnet distance to shorten Pump 1 runtime 
Pump 1 screen cleaned with hose 

7/12/2010 Pump 5 Error Code 18, cleared alarm and restarted pump 
7/14/2010 UPS beeping, problem with receptacle, temporary fix with extension cord 
7/15/2010 Electrician fixed receptacle 
7/16/2010 Per Dr. Stanley all condensate flow diverted from septic system 

Russ fixed existing GCREC Mound Pump 2 which had not been running 
Pump 5 and 11 Error Code 18, cleared alarm and restarted pumps 
Glycerol batch #3 prepared (125 mL glycerol; 1875 mL DI water), feed rate ~ 8 mL/dose 
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7/16/2010 Capillary mat added to PS-1  
7/19/2010 IS 1 changed discharge (rotated 180°) now 15 inches of saturation from bottom of tank  
7/20/2010 IS 2 changed discharge (rotated 180°) now 15 inches of saturation from bottom of tank  
7/26/2010 Removed PS1 capillary mat from inside mesh bag, replaced with new mat on top of bag 

Glycerol batch #4 (70 mL glycerol; 1930 mL DI water), feed rate ~ 10 mL/dose 
8/3/2010 Glycerol batch #5 (70 mL glycerol; 1930 mL DI water), feed rate ~ 10 mL/dose 
8/4/2010 Cleaned crosses in Stage 1 Recirculating Biofilters 

Added tees to outlet of RC1 and RC4 tanks to alleviate blockage build-up 
Replaced Hydrosplitter 1 & 2 tubing 
Replaced Stage 2 horizontal tubing from Pump 11 
Cleaned Stage 2 horizontal sample ports 
Lowered Pump 1 Low Float 2 wraps to decrease volume in tank( decrease residence 
time) 

8/10/2010 Glycerol batch #6 (70 mL glycerol; 1930 mL DI water), feed rate ~ 10 mL/dose 
Raised Pump 1 Low Float 1 wrap because float down was below the hole  

8/12/2010 Revised tubing connection at top of In-Situ simulator tanks to elbow  
8/17/2010 Glycerol batch #7 (70 mL glycerol; 1930 mL DI water), feed rate ~ 10 mL/dose 

Added tees to outlet in RC2 and RC3 tanks as well 
Revised RC tanks discharge piping to flexible hose   

8/19/2010 Pump 5 and 11 Error Code 18, cleared alarm and restarted pumps 
8/23/2010 Possible leak detected at Recirc Tank #2 for P7 
8/27/2010 Glycerol batch #8 (70 mL glycerol; 1930 mL DI water), feed rate ~ 10 mL/dose 
8/31/2010 Sample Event #2 
9/1/2010 Replaced elbow for Recirc Tank #2 (STE tubing) to fix leak 

All Systems Flow Check 
9/7/2010 Glycerol batch #9 (70 mL glycerol; 1930 DI water), feed rate ~ 10 mL/dose 

Removed PS1 capillary mat 
  9/9/2010 Replaced Pump 5 pump tubing 
9/10/2010 Cut the LS4 inlet pipe and used a drain snake to unclog both elbows 
9/13/2010 Glycerol batch #10 (70 mL glycerol; 1980 DI water), feed rate ~ 10 mL/dose 
9/17/2010 Modified Pump 7 runtime to 15 seconds per dose 
9/21/2010 Reconnected the glycerol tubing between bottle and pump head which had separated 

Added sample ports to recirculation pump tank discharge lines for flow measurement  
9/28/2010 Glycerol batch #11 (70 mL glycerol; 1930 DI water), feed rate ~ 10 mL/dose 

New clear glycerol bottle with graduated sides, replaced tubing 
10/5/2010 Pump 5 and 11 Error Code 18, cleared alarm and restarted pumps 
10/6/2010 Glycerol batch #12 (30 mL glycerol; 1970 DI water), feed rate ~ 10 mL/dose 
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10/7/2010 Pump 5 and 11 Error Code 18, cleared alarm and restarted pumps 
10/8/2010 Modified Pump 1 discharge pipe to extend through Tank 1 hole in baffle wall 
10/11/2010 DENIT-GL-1 nitrified STE influent tubing had disconnected, reattached 

Calibrated IS1 and IS2 tubing 
Calibrated Stage 2 horizontal tubing 

10/14/2010 Glycerol batch #13 (30 mL glycerol; 1970 DI water), feed rate ~ 10 mL/dose 
Built new in-situ columns IS3 and IS4 

10/15/2010 Unclogged PS1 discharge pipe 
Cleaned Pump 1 intake screen 
Lowered Pump 1 Low Float 1 wrap to decrease volume in tank 

10/18/2010 Completed IS3 and IS4 piping, started dosing  @ 9:30 am 
Added 3” coarse sand to UNSAT-IS1 for complete nitrification 

10/19/2010 Started dye test DENIT-LS2 and DENIT-LS3 
Lowered Pump 1 Low Float 1 wrap to decrease volume in tank( to decrease residence 
time) 

10/20/2010 Calibrated IS3 and IS4 tubing  
Glycerol batch #14 (15 mL glycerol; 985 DI water), feed rate ~ 10 mL/dose 

10/22/2010 Moved Pump 1 to effluent baffle tee of existing GCREC Tank 1 
Converted UNSAT-PS1 to recirculating biofilter 

10/25/2010 Glycerol batch #15 (15 mL glycerol; 985 DI water), feed rate ~ 10 mL/dose 
DENIT-SU4 media ~5.5" below initial level 
Removed DENIT-SU4, DENIT-SU2 and DENIT-LS2 media 
Cleaned tanks 
Replaced DENIT-SU2 media (30% sulfur, 10% limestone, 60% expanded clay mixture) 
Replaced DENIT-SU4 media (30% sulfur, 10% limestone, 60% expanded clay mixture) 
Replaced DENIT-LS2 media (25% lignocellulosic, 75% expanded clay mixture) 

10/27/2010 Glycerol batch #16 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
11/1/2010 Glycerol batch #17 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
11/5/2010 Glycerol batch #18 (27 mL glycerol; 986.5 DI water), feed rate ~ 10 mL/dose 
11/10/2010 Sample Event #3 
11/11/2010 Glycerol batch #19 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
11/18/2010 Glued UNSAT-IS3 and UNSAT-IS4 discharge piping to stop potential leaks 

Glycerol batch #20 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
Calibrated UNSAT-IS3 and IS4 tubing 

11/19/2010 All Systems Flow Check 
11/24/2010 Glycerol batch #21 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
11/29/2010 Glycerol batch #22 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
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11/29/2010 Threaded and glued UNSAT-IS3 and UNSAT-IS4 petcock valves 
12/1/2010 Tank 1 low-low float alarm activated, high float had activated in Tank 1 preventing   

Pump 1 to run. Cleared both alarms 
12/3/2010 Cleared plug in DENIT-LS4 influent piping 

Replaced Hydrosplitter 1 & 2 tubing 
Replaced Pump 11 pump and system tubing 
Replaced Pump 5 pump and system tubing 
Glycerol batch #23 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 

12/7/2010 Hydrosplitter 1 Flow Check 
Calibrated UNSAT-IS3 and IS4 tubing 

12/10/2010 Glycerol batch #24 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
12/13/2010 Pump 5 and 11 Error Code 18, cleared alarm and restarted pumps 
12/14/2010 Increased Pump 15 runtime to 6:1 recycle rate 
12/17/2010 Glycerol batch #25 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
12/22/2010 UNSAT-IS3 and IS4 effluent samples sent to Southern 
12/23/2010 DENIT-LS4, LS2, SU3, LS3, and SU4 effluent sample to Southern 

Glycerol batch #26 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
12/27/2010 Pump 5 and 11 Error Code 18, cleared alarm and restarted pumps 
12/30/2010 Hydrosplitter 1 Flow Check 

Glycerol batch #27 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
All Systems Flow Check 

1/6/2011 Glycerol batch #28 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
1/11/2011 UNSAT-IS3 and IS4 effluent Sample Event #4 samples sent to Southern 

Ponding at surface of UNSAT-IS1 and IS2 
Cleared line blockage at outlet from UNSAT-IS1 and IS2 

1/13/2011 Sample Event #4 
Glycerol batch #29 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 

1/14/2011 Stage 2 Profile Samples sent to Southern 
1/17/2011 Pump 5 and 11 Error Code 18, cleared alarm and restarted pumps 

All Systems Flow Check 
Cleaned all recirculation system Stage 1 distribution pipes with tap water 
Pump 7 was air locked - restarted 

1/18/2011 Hydrosplitter 1 Flow Check - calibration 
1/21/2011 Glycerol batch #30 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
1/25/2011 Disassembled and cleaned UNSAT-IS1, IS2, IS3, IS4; DENIT-LS1, LS2, LS3, LS4 
1/26/2011 Pump 5 and 11 Error Code 18, cleared alarm and restarted pumps 

Installed new media UNSAT-IS1, IS2 
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1/26/2011 Installed new media DENIT-LS1 
1/28/2011 Installed new media UNSAT-IS3, IS4 

Installed new media DENIT-LS2,LS3, LS4 
Replaced Pump 5 pump & system tubing  
Replaced Pump 10 pump & system tubing  

1/31/2011 Recalibrated Pump 5 & 10 
Glycerol batch #31 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 

2/2/2011 UNSAT-IS Flow Check 
2/8/2011 Glycerol batch #32 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
2/16/2011 All Systems Flow Check 

Glycerol batch #33 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
Cleaned all recirculation system Stage 1 distribution pipes with tap water 

2/22/2011 Glycerol batch #34 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
3/2/2011 Glycerol batch #35 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 
3/4/2011 Cleaned Pump 1 intake screen 

Glycerol batch #36 (13.5 mL glycerol; 1000 DI water), feed rate ~ 10 mL/dose 
3/14/2011 Glycerol batch #37 (27 mL glycerol; 1973 DI water), feed rate ~ 10 mL/dose 

Pump 9 airlocked 
Started IS3 and IS4 sample collection 

3/15/2011 Collected IS3 and IS4 sample 
3/17/2011 Sample Event #5 
3/18/2011 Stage 2 Profile Samples sent to Southern 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



o:
\4

42
37

-0
01

\\W
pd

oc
s\

R
ep

or
t\D

ra
ft 

Appendix A April 2011 

FLORIDA DEPARTMENT OF HEALTH PAGE A-6 
PNRS II TEST FACILITY DATA SUMMARY REPORT NO. 5 HAZEN AND SAWYER, P.C. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A.1 
Capillary Mat Installed above Polystyrene Media 7/16/10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A.2  
Revised In-situ Simulators Discharge Piping 7/20/10 
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FLORIDA DEPARTMENT OF HEALTH PAGE A-7 
PNRS II TEST FACILITY DATA SUMMARY REPORT NO. 5 HAZEN AND SAWYER, P.C. 

 

 

Figure A.3 
RC1 Outlet Tee 8/4/10 

Figure A.4 
UNSAT-CL4 before Cleaning 8/4/10 

 
 
 
 
 
 
 
 
 
 
 
 

Figure A.5 
UNSAT-CL4 after Cleaning 8/4/10 
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PNRS II TEST FACILITY DATA SUMMARY REPORT NO. 5 HAZEN AND SAWYER, P.C. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A.6 
Unclogging UNSAT-LS4 Influent Pipe 9/10/10 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A.7 
2” Pipe Extension into PNRS II Tank 1 Pump Chamber 10/8/10 

2” Pipe Extension 
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PNRS II TEST FACILITY DATA SUMMARY REPORT NO. 5 HAZEN AND SAWYER, P.C. 

 

 
Figure A.8 

UNSAT-IS3 and UNSAT-IS4 Columns 10/14/10 
 
 

 
 
 
 

UNSAT-IS3 UNSAT-IS4 
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PNRS II TEST FACILITY DATA SUMMARY REPORT NO. 5 HAZEN AND SAWYER, P.C. 

 
Appendix B: PLC Data Tables 

Table B.1 
Summary of PLC Recorded Daily Flows 

(1/13/11 – 3/16/11) 

Date 
Range 

 Average  
Recorded 

Flow 
(gpd) 

Std. 
Dev. 

MIN 
(gpd)

MAX 
(gpd)

Target 
Flow  
(gpd) 

Relative 
Error1 (%) 

1/13/11-
3/16/11 

Pump 4 to Hydro 1 72 4.81 64 86 73.7 -3.0% 

Pump 14 to Hydro 2 57 5.16 25 62 58.9 -3.6% 

Pump 6 to Recirc. 
System 1 43 0.63 42 45 44.2 -3.1% 

Pump 7 to Recirc. 
System 2 44 0.75 42 46 44.2 0.2% 

Pump 8 to Recirc. 
System 3 44 0.65 41 45 44.2 -2.8% 

Pump 9 to Recirc. 
System 4 31 17.12 0 46 44.2 -30.7% 

Pump 15 to Recirc. 
System 5 91 5.43 89 119 88.4 2.8% 

1Relative Error = (Recorded Flow – Target Flow)/ Target Flow *100 
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FLORIDA DEPARTMENT OF HEALTH PAGE B-2 
PNRS II TEST FACILITY DATA SUMMARY REPORT NO. 5 HAZEN AND SAWYER, P.C. 

 

Table B.2 
Summary of PLC Recorded Daily Runtimes 

(1/13/11 – 3/16/11) 

Date 
Range 

 Average 
Recorded 

Daily 
Runtime 
(min/day) 

Std. 
Dev. 

MIN 
(min) 

MAX 
(min) 

Target  
Daily  

Runtime 
(min) 

Relative 
Error1 (%) 

1/13/11-
3/16/11 

Pump 4 to Hydro 1 18.0 0.28 17.0 20.0 17.6 2.4% 
Pump 14 to Hydro 2 10.7 0.9 5.0 11.0 10.4 2.4% 

Pump 6 to Recirc. 
System 1 6.4 0.5 6.0 7.0 6.0 6.3% 

Pump 7 to Recirc. 
System 2 6.4 0.5 6.0 8.0 6.0 6.6% 

Pump 8 to Recirc. 
System 3 6.4 0.5 6.0 7.0 6.0 6.3% 

Pump 9 to Recirc. 
System 4 6.4 0.5 6.0 8.0 6.0 6.9% 

Pump 15 to Recirc. 
System 5 12.9 3.4 0.0 15.0 14.0 -7.6% 

1Relative Error = (Recorded Runtime – Target Runtime)/ Target Runtime *100 
 2Pump 4 Runtime was increased to increase UNSAT-PS1 STE influent volume to target level 
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Appendix C: Flow Test Results 
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FLORIDA DEPARTMENT OF HEALTH PAGE C-2 
PNRS II TEST FACILITY DATA SUMMARY REPORT NO. 5 HAZEN AND SAWYER, P.C. 

 

Table C.1 
Flow Test Results (before flow recalibration) 

Target Input 
Volume

Dose/day
Target Input 

Volume
Measured Input 

Volume
Relative Error 

(%)
Target Recycle 

Ratio (RR)

Calculated 
Recycle Ratio 

(RR)

Relative Error 
(%)

(mL/day) (Dose/day) (mL/dose) (mL/dose)

  (Measured 
Input -Target 

Input) / Target 
Input * 100

Volume Recycle 
/ Volume STE

Volume Recycle 
/ Volume STE

Measured RR - 
Target RR / 

Measured RR * 
100

 Stage 1 Single Pass Biofilters        
(Hydrosplitter 1)

Date
3/23/2011 10:00 -

11:00 am

UNSAT-PS1 940 -59.5%

UNSAT-CL3 1,880 -18.9%

UNSAT-CL1 2,510 8.2%

UNSAT-EC3 2,720 17.3%

UNSAT-EC1 2,680 15.6%

Mean 2,146 -7.5%

Stage 2 Single Pass Upflow Biofilters

Date
3/23/2011 9:00-

10:00 am

DENIT-LS4 2,700 16.4%

DENIT-LS2 1,765 -23.9%

DENIT-SU3 1,580 -31.9%

DENIT-LS3 2,340 0.9%

DENIT-SU4 2,020 -12.9%

Mean 2,081 -10.3%

Stage 1 Recirculating Biofilters 
(Hydrosplitter 2)

Date
(3/23/2011) STE 
10:30 - 11:30 am

RC1 : UNSAT-SA2 1,940 -16.3%

RC2 : UNSAT-EC4 1,990 -14.2%

RC3 : UNSAT-CL2 1,980 -14.6%

RC4 : UNSAT-CL4 2,160 -6.9%

Mean 2,018 -13.0%

Stage 1 Recirculating Biofilters   
(Recycle)

Flowmeter  R 
3/23/2011  

RC1 : UNSAT-SA2 7,097 2.0% 3.66 18.0%

RC2 : UNSAT-EC4 7,255 4.3% 3.65 17.7%

RC3 : UNSAT-CL2 7,097 2.0% 3.58 16.3%

RC4 : UNSAT-CL4 0 -100.0% 0.00 -100.0%

Mean 5,362 -22.9% 2.72 -12.0%

RC5 : UNSAT-PS1 333,936 24 13,914 12,932 -7.1% 6:1 13.76 56.4%

Stage 1 Recirculating Biofilters  
(Hydrosplitter + Recycle)

RC1 : UNSAT-SA2 9,037

RC2 : UNSAT-EC4 9,245

RC3 : UNSAT-CL2 9,077

RC4 : UNSAT-CL4 2,160

Mean 7,380

RC5 : UNSAT-PS1 389,592 24 16,233 13,872

Horizontal Denitrification Biofilters

Date
3/23/2011 9:30 - 

10:30 am 

DENIT-SU1 315 2.0%

DENIT-SU2 315 2.0%

DENIT-GL1 295 -4.4%

DENIT-LS1 302 -2.2%

Mean 307 -0.6%

 In-Situ Simulators

Date
3/23/2011 8:30 -

9:30 am

UNSAT-IS1 (STE) 14,865 24 619 680 9.8%

UNSAT-IS2 (Nitrified STE) 22,298 24 929 735 -20.9%

UNSAT-IS3 (STE) 30 -19.4%

UNSAT-IS4 (Nitrified STE) 33 -11.3%

  Notes:  Yellow-shaded cells are measured values; grey-shaded cells are calculated values

Recycle Ratio

3:1

Group        
(Figure 1)

Biofilter/Flow

Target Input Measured Input

1

55,656 24 2,319

55,656 24 2,319

2

55,656 24 2,319

3
7,409 24 308.7

166,968 24 6,957

222,624 24 9,276

4

37893 24
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FLORIDA DEPARTMENT OF HEALTH PAGE C-3 
PNRS II TEST FACILITY DATA SUMMARY REPORT NO. 5 HAZEN AND SAWYER, P.C. 

 

Table C.2 
Flow Test Results (after flow recalibration) 

(Modifications are indicated in green)  

Target Input 
Volume

Dose/day
Target Input 

Volume
Measured Input 

Volume
Relative Error 

(%)
Target Recycle 

Ratio (RR)

Calculated 
Recycle Ratio 

(RR)

Relative Error 
(%)

(mL/day) (Dose/day) (mL/dose) (mL/dose)

  (Measured 
Input -Target 

Input) / Target 
Input * 100

Volume Recycle 
/ Volume STE

Volume Recycle 
/ Volume STE

Measured RR - 
Target RR / 

Measured RR * 
100

 Stage 1 Single Pass Biofilters        
(Hydrosplitter 1)

Date
4/8/2011 5:00 - 

6:00 pm

UNSAT-PS1 2,350 1.3%

UNSAT-CL3 2,200 -5.1%

UNSAT-CL1 2,260 -2.5%

UNSAT-EC3 2,300 -0.8%

UNSAT-EC1 2,320 0.0%

Mean 2,286 -1.4%

Stage 2 Single Pass Upflow Biofilters

Date
3/23/2011 9:00-

10:00 am

DENIT-LS4 2,700 16.4%

DENIT-LS2 1,765 -23.9%

DENIT-SU3 1,580 -31.9%

DENIT-LS3 2,340 0.9%

DENIT-SU4 2,020 -12.9%

Mean 2,081 -10.3%

Stage 1 Recirculating Biofilters 
(Hydrosplitter 2)

Date
(4/8/2011) STE 
3:30 - 4:30 pm

RC1 : UNSAT-SA2 2,290 -1.3%

RC2 : UNSAT-EC4 2,140 -7.7%

RC3 : UNSAT-CL2 2,330 0.5%

RC4 : UNSAT-CL4 2,310 -0.4%

Mean 2,268 -2.2%

Stage 1 Recirculating Biofilters   
(Recycle)

Flowmeter  R 
4/8/2011  

RC1 : UNSAT-SA2 6,781 -2.5% 2.96 -1.3%

RC2 : UNSAT-EC4 7,097 2.0% 3.32 9.5%

RC3 : UNSAT-CL2 6,781 -2.5% 2.91 -3.1%

RC4 : UNSAT-CL4 6,939 -0.3% 3.00 -0.3%

Mean 6,900 -0.8% 3.05 1.2%

RC5 : UNSAT-PS1 333,936 24 13,914 14,036 0.9% 6:1 5.97 -0.5%

Stage 1 Recirculating Biofilters  
(Hydrosplitter + Recycle)

RC1 : UNSAT-SA2 9,071

RC2 : UNSAT-EC4 9,237

RC3 : UNSAT-CL2 9,111

RC4 : UNSAT-CL4 9,249

Mean 9,167

RC5 : UNSAT-PS1 389,592 24 16,233 16,386

Horizontal Denitrification Biofilters

Date
3/23/2011 9:30 - 

10:30 am 

DENIT-SU1 315 2.0%

DENIT-SU2 315 2.0%

DENIT-GL1 295 -4.4%

DENIT-LS1 302 -2.2%

Mean 307 -0.6%

 In-Situ Simulators

Date
3/24/2011 dose @ 

12:00 am

UNSAT-IS1 (STE) 20,160 24 840 840 0.0%

UNSAT-IS2 (Nitrified STE) 20,640 24 860 860 0.0%

3/23/2011 dose @ 
9:42 am

UNSAT-IS3 (STE) 36.5 -1.9%

UNSAT-IS4 (Nitrified STE) 38.0 2.2%

  Notes:  Yellow-shaded cells are measured values; grey-shaded cells are calculated values

3:1

Recycle Ratio

37

3
7,409 24 308.7

4

893 24

2

55,656 24 2,319

166,968 24 6,957

222,624 24 9,276

1

55,656 24 2,319

55,656 24 2,319

Group        
(Figure 1)

Biofilter/Flow

Target Input Measured Input
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Appendix D: Laboratory Report 

 



Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-01

03/17/11 12:15

Sean Harmon

03/17/11 14:15

PNRS II STE-T1  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 12:150.17.5

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 12:150.121.4

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 12:150.11,099

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 12:150.12.8

Inorganics

SM 4550SF MMFHydrogen Sulfide (Unionized) mg/L 03/21/11 15:540.04 03/21/11 15:550.011.2

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.00565

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:27293

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/23/11 08:0010380

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.010.05

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.01 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 03/21/11 11:080.040 03/24/11 08:530.01013

EPA 300.0 MEJSulfate mg/L 0.60 03/18/11 10:090.2038

SM 4500SF MMFSulfide mg/L 0.40 03/21/11 15:310.105.2

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0400

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310450

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.0578

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:491110

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-02

03/17/11 12:05

Sean Harmon

03/17/11 14:15

RC1  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 12:050.17.4

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 12:050.117.0

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 12:050.1894

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 12:050.10.2

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.00512

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001032

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0121

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-02

03/17/11 12:05

Sean Harmon

03/17/11 14:15

RC1  

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.011.4

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0103.2

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0180

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310530

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.0514

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4911 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-03

03/17/11 12:00

Sean Harmon

03/17/11 14:15

RC2  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 12:000.17.4

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 12:000.118.2

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 12:000.1904

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 12:000.10.2

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.00512

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001034

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0123

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.011.2

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0103.4

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0180

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310550

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.0513

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4912

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-04

03/17/11 11:55

Sean Harmon

03/17/11 14:15

RC3  

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-04

03/17/11 11:55

Sean Harmon

03/17/11 14:15

RC3  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 11:550.17.5

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 11:550.117.6

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 11:550.1925

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 11:550.11.5

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.00516

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2728

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001051

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0113

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.015.0

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0106.6

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0230

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310510

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.0516

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4918

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-05

03/17/11 11:50

Sean Harmon

03/17/11 14:15

RC4  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 11:500.17.8

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 11:500.116.9

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 11:500.1901

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 11:500.10.1

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.00513

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2723

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001047

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.010.14

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.011.7

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0106.1

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0290

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-05

03/17/11 11:50

Sean Harmon

03/17/11 14:15

RC4  

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310460

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.0524

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4912

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-06

03/17/11 11:40

Sean Harmon

03/17/11 14:15

RC5  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 11:400.17.4

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 11:400.116.5

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 11:400.1888

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 11:400.10.5

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.00523

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001057

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.015.2

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.013.4

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0105.7

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0230

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310440

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.0524

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4918

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-07

03/17/11 11:00

Sean Harmon

03/17/11 14:15

P15-T  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 11:000.17.2

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 11:000.118.6

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-07

03/17/11 11:00

Sean Harmon

03/17/11 14:15

P15-T  

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 11:000.1834

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 11:000.11.0

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.00522

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2724

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001045

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0113

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.98

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0103.8

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0190

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310480

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.0524

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4911 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-08

03/17/11 12:45

Sean Harmon

03/17/11 14:15

UNSAT-IS1  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 12:450.17.3

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 12:450.110.7

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 12:450.1999

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0058.7

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:272120

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:0010240

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.010.05

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0105.2

EPA 300.0 MEJSulfate mg/L 0.60 03/18/11 10:090.2020

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0400

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310660

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.058.9

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4912

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-09

03/17/11 12:40

Sean Harmon

03/17/11 14:15

UNSAT-IS2  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 12:400.17.4

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 12:400.111.8

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 12:400.1977

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.37

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2723

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001082

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.010.72

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.017.6

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0100.68

EPA 300.0 MEJSulfate mg/L 0.60 03/21/11 14:030.20210

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0190

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310670

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.054.3

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:49110

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-10

03/17/11 12:35

Sean Harmon

03/17/11 14:15

UNSAT-IS3-SP  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 12:350.17.6

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 12:350.16.2

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 12:350.11,269

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.20

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:0010120

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.015.8

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.23

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0103.5

EPA 300.0 MEJSulfate mg/L 0.60 03/22/11 13:380.2098

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0500

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-10

03/17/11 12:35

Sean Harmon

03/17/11 14:15

UNSAT-IS3-SP  

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310910

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.053.2

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4912

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-11

03/17/11 12:30

Sean Harmon

03/17/11 14:15

UNSAT-IS4-SP  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 12:300.17.4

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 12:300.114.9

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 12:300.11,087

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.30

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:27210

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001080

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.016.0

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0100.46

EPA 300.0 MEJSulfate mg/L 0.60 03/22/11 13:380.20120

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0430

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310800

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.053.5

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:49120

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-12

03/17/11 11:30

Sean Harmon

03/17/11 14:15

UNSAT-EC1  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 11:300.17.1

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 11:300.19.6

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-12

03/17/11 11:30

Sean Harmon

03/17/11 14:15

UNSAT-EC1  

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 11:300.11,048

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 11:300.16.6

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.035

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001022 I

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0157

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0101.0

EPA 300.0 MEJSulfate mg/L 0.60 03/18/11 10:090.2067

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0160

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310720

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.053.9

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4912

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-13

03/17/11 10:25

Sean Harmon

03/17/11 14:15

UNSAT-SA2  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 10:250.17.0

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 10:250.114.1

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 10:250.1859

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 10:250.16.1

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.050

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001018 I

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0132

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0102.1

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0140

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310560

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.053.0

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-13

03/17/11 10:25

Sean Harmon

03/17/11 14:15

UNSAT-SA2  

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4911 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-14

03/17/11 11:25

Sean Harmon

03/17/11 14:15

UNSAT-EC3  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 11:250.17.1

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 11:250.110.8

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 11:250.11,059

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 11:250.16.1

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.011

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001016 I

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0149

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0101.5

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0210

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310740

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.053.3

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4912

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-15

03/17/11 10:10

Sean Harmon

03/17/11 14:15

UNSAT-EC4  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 10:100.17.0

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 10:100.114.9

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 10:100.1869

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 10:100.18.1

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-15

03/17/11 10:10

Sean Harmon

03/17/11 14:15

UNSAT-EC4  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.021

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001018 I

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0137

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0101.8

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0110

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310590

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.052.5

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4911 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-16

03/17/11 11:20

Sean Harmon

03/17/11 14:15

UNSAT-CL1  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 11:200.17.4

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 11:200.15.8

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 11:200.11,193

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 11:200.16.2

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.021

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 08:001022 I

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0173

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0101.8

EPA 300.0 MEJSulfate mg/L 0.60 03/18/11 10:090.2061

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0190

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310850

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.055.2

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4912

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-17

03/17/11 10:05

Sean Harmon

03/17/11 14:15

UNSAT-CL2  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 10:050.17.2

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 10:050.111.7

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 10:050.1900

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 10:050.12.9

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.006 I

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301022 I

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0136

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.15

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0102.3

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0150

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310620

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.052.8

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4911 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-18

03/17/11 11:15

Sean Harmon

03/17/11 14:15

UNSAT-CL3  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 11:150.17.5

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 11:150.110.6

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 11:150.11,130

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 11:150.17.5

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.033

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301018 I

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0163

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0103.0

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0230

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-18

03/17/11 11:15

Sean Harmon

03/17/11 14:15

UNSAT-CL3  

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310850

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.053.1

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4912

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-19

03/17/11 10:00

Sean Harmon

03/17/11 14:15

UNSAT-CL4  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 10:000.18.2

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 10:000.112.2

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 10:000.1860

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 10:000.17.4

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.0050.006 I

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301016 I

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0133

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 10:090.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 10:090.0104.9

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0110

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310600

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.052.7

SM 2540D MMFTotal Suspended Solids mg/L 03/18/11 11:191 03/18/11 14:4911 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-20

03/17/11 11:45

Sean Harmon

03/17/11 14:15

UNSAT-PS1  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 11:450.17.3

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 11:450.115.1

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-20

03/17/11 11:45

Sean Harmon

03/17/11 14:15

UNSAT-PS1  

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 11:450.1845

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 11:450.10.6

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/21/11 16:380.00515

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301051

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.0113

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.011.7

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0102.2

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0130

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310490

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.0516

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2812

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-21

03/17/11 08:16

Sean Harmon

03/17/11 14:15

DENIT-SU1  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 08:160.17.0

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 08:160.17.2

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 08:160.11,254

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 08:160.10.1 U

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0051.7

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301045

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.05

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0102.9

EPA 300.0 MEJSulfate mg/L 0.60 03/22/11 13:380.20380

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0250

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310890

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.052.1

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-21

03/17/11 08:16

Sean Harmon

03/17/11 14:15

DENIT-SU1  

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2812

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-22

03/17/11 08:20

Sean Harmon

03/17/11 14:15

DENIT-SU2  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 08:200.17.0

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 08:200.15.3

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 08:200.11,296

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 08:200.10.5

Inorganics

SM 4550SF MMFHydrogen Sulfide (Unionized) mg/L 03/21/11 15:540.04 03/21/11 15:550.013.7

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0050.37

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301047

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.01 I

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0102.0

EPA 300.0 MEJSulfate mg/L 0.60 03/22/11 13:380.20400

SM 4500SF MMFSulfide mg/L 0.40 03/21/11 15:310.107.8

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0190

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310940

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.050.89

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2812

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-23

03/17/11 09:20

Sean Harmon

03/17/11 14:15

DENIT-SU3  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 09:200.17.6

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-23

03/17/11 09:20

Sean Harmon

03/17/11 14:15

DENIT-SU3  

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 09:200.113.1

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 09:200.11,552

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 09:200.10.1 U

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0051.5

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301039

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.01 I

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0102.3

EPA 300.0 MEJSulfate mg/L 0.60 03/22/11 13:380.20650

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0230

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:23101,200

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.053.0

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2816

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-24

03/17/11 09:30

Sean Harmon

03/17/11 14:15

DENIT-SU4  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 09:300.17.4

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 09:300.114.7

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 09:300.11,311

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 09:300.10.1 U

Inorganics

SM 4550SF MMFHydrogen Sulfide (Unionized) mg/L 03/21/11 15:540.04 03/21/11 15:550.010.29

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0050.20

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301032

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.02 I

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0101.3

EPA 300.0 MEJSulfate mg/L 0.60 03/22/11 13:380.20510

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-24

03/17/11 09:30

Sean Harmon

03/17/11 14:15

DENIT-SU4  

SM 4500SF MMFSulfide mg/L 0.40 03/21/11 15:310.101.0

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0210

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:23101,100

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.051.3

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2811 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-25

03/17/11 08:30

Sean Harmon

03/17/11 14:15

DENIT-LS1  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 08:300.17.4

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 08:300.14.6

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 08:300.1886

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 08:300.10.1 U

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0050.61

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:272150

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/23/11 08:0010320

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.01 I

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0102.0

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0320

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310630

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.051.8

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:28120

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-26

03/17/11 09:10

Sean Harmon

03/17/11 14:15

DENIT-LS2  

Field Parameters

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-26

03/17/11 09:10

Sean Harmon

03/17/11 14:15

DENIT-LS2  

DEP FT1100 SDHpH SU 0.1 03/17/11 09:100.18.0

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 09:100.114.3

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 09:100.11,077

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 09:100.13.4

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0051.8

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301039

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.0112

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.012.5

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0102.8

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0350

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310710

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.054.0

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2814

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-27

03/17/11 09:25

Sean Harmon

03/17/11 14:15

DENIT-LS3  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 09:250.17.4

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 09:250.117.3

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 09:250.11,027

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 09:250.10.8

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0050.74

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:272120

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/23/11 08:0010320

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.06

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0102.6

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0410

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310720

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-27

03/17/11 09:25

Sean Harmon

03/17/11 14:15

DENIT-LS3  

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.051.6

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2812

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-28

03/17/11 09:00

Sean Harmon

03/17/11 14:15

DENIT-LS4  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 09:000.17.7

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 09:000.116.2

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 09:000.1835

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 09:000.10.6

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.00514

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301090

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.02 I

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0102.2

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0250

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310450

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.0514

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:28110

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-29

03/17/11 08:40

Sean Harmon

03/17/11 14:15

DENIT-GL1  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 08:400.17.0

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 08:400.13.9

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 08:400.1927

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-29

03/17/11 08:40

Sean Harmon

03/17/11 14:15

DENIT-GL1  

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 08:400.10.1 U

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0054.1

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301036

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.01 I

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0103.0

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0340

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310540

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.054.9

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2811 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-30

03/17/11 11:05

Sean Harmon

03/17/11 14:15

DFT  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 11:050.17.2

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 11:050.118.8

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 11:050.1891

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 11:050.17.5

Inorganics

SM 4550SF MMFHydrogen Sulfide (Unionized) mg/L 03/21/11 15:540.04 03/21/11 15:550.010.53

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0050.065

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301022 I

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 10:090.0138

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0101.9

SM 4500P-E SMDPhosphorous - Total as P mg/L 03/21/11 11:080.040 03/24/11 08:530.0109.1

EPA 300.0 MEJSulfate mg/L 0.60 03/18/11 18:560.2065

SM 4500SF MMFSulfide mg/L 0.40 03/21/11 15:310.101.4

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0140

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-30

03/17/11 11:05

Sean Harmon

03/17/11 14:15

DFT  

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310610

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.053.3

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2811 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-31

03/17/11 12:20

Sean Harmon

03/17/11 14:15

T1-D  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 12:200.17.5

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 12:200.121.4

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 12:200.11,099

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 12:200.12.8

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.00514

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:27261

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/23/11 08:0010430

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.14

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0105.4

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0400

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:2310430

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.0578

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:281130

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-32

03/17/11 09:35

Sean Harmon

03/17/11 14:15

SU-4D  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 09:350.17.4

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 09:350.114.7

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-32

03/17/11 09:35

Sean Harmon

03/17/11 14:15

SU-4D  

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 09:350.11,311

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 09:350.10.1 U

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0050.22

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301032

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.01 I

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0101.3

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0220

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 09:3610 03/23/11 09:23101,100

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.051.2

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2812

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-33

03/17/11 09:15

Sean Harmon

03/17/11 14:15

LS2-D  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 09:150.18.0

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 09:150.114.3

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 09:150.11,077

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 09:150.13.4

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0051.7

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/22/11 12:301041

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.0113

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.012.5

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0102.4

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0350

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 16:2310 03/24/11 11:5410740

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.054.0

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2816

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-34

03/17/11 09:05

Sean Harmon

03/17/11 14:15

LS4-D  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 09:050.17.7

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 09:050.116.2

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 09:050.1835

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 09:050.10.6

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.00514

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/23/11 08:001076

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.02 I

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0102.1

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0260

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 16:2310 03/24/11 11:5410420

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.0515

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:28110

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-35

03/17/11 10:30

Sean Harmon

03/17/11 14:15

FB  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 10:300.17.9

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 10:300.117.3

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 10:300.155

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 10:300.19.3

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0050.044

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/23/11 08:001010 U

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0100.010 U

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.02.0 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-35

03/17/11 10:30

Sean Harmon

03/17/11 14:15

FB  

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 16:2310 03/24/11 11:541020

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 12:050.20 03/22/11 16:160.050.07 I

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2811 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102050-36

03/17/11 10:45

Sean Harmon

03/17/11 14:15

EB  

Field Parameters

DEP FT1100 SDHpH SU 0.1 03/17/11 10:450.17.6

DEP FT1400 SDHWater Temperature °C 0.1 03/17/11 10:450.117.9

DEP FT1200 SDHSpecific conductance umhos/cm 0.1 03/17/11 10:450.152

DEP FT1500 SDHDissolved Oxygen mg/L 0.1 03/17/11 10:450.19.1

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/24/11 15:200.0050.016

SM 5210B MEJCarbonaceous BOD mg/L 03/18/11 15:072 03/23/11 08:2722 U

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/23/11 08:001010 U

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/18/11 18:560.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/18/11 18:560.0100.010 U

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.02.0 U

SM 2540C MMFTotal Dissolved Solids mg/L 03/22/11 16:2310 03/24/11 11:541016

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/21/11 11:450.20 03/22/11 12:350.050.05 U

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2811 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC11732 - Ion Chromatography 300.0 Prep

Blank (BC11732-BLK1) Prepared & Analyzed: 03/18/11 

Sulfate mg/L0.60 0.200.20 U

Orthophosphate as P mg/L0.040 0.0100.010 U

Nitrite (as N) mg/L0.04 0.010.01 U

Nitrate (as N) mg/L0.04 0.010.01 U

LCS (BC11732-BS1) Prepared & Analyzed: 03/18/11 

Sulfate mg/L0.60 9.0 85-115970.208.77

Orthophosphate as P mg/L0.040 0.90 85-1151000.0100.904

Nitrite (as N) mg/L0.04 1.4 85-115940.011.32

Nitrate (as N) mg/L0.04 1.7 85-1151000.011.70

LCS Dup (BC11732-BSD1) Prepared & Analyzed: 03/18/11 

Nitrate (as N) mg/L0.04 1.7 20085-11599 0.60.011.69

Nitrite (as N) mg/L0.04 1.4 20085-11594 00.011.32

Orthophosphate as P mg/L0.040 0.90 20085-11596 40.0100.866

Sulfate mg/L0.60 9.0 20085-11595 20.208.58

Matrix Spike (BC11732-MS1) Prepared & Analyzed: 03/18/11 Source: 1102050-09

Nitrite (as N) mg/L0.04 1.4 7.59 85-115990.018.98

Orthophosphate as P mg/L0.040 0.90 0.679 85-115910.0101.50

Nitrate (as N) mg/L0.04 1.7 0.719 85-115950.012.33

Sulfate mg/L0.60 9.0 210 85-115NR0.20119 +O

Matrix Spike (BC11732-MS2) Prepared & Analyzed: 03/18/11 Source: 1102050-19

Nitrite (as N) mg/L0.04 1.4 ND 85-1151010.011.42

Orthophosphate as P mg/L0.040 0.90 4.90 85-115980.0105.78

Sulfate mg/L0.60 9.0 65.7 85-115910.2073.9

Nitrate (as N) mg/L0.04 1.7 33.0 85-115NR0.0121.9 +O

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC11733 - Ion Chromatography 300.0 Prep

Blank (BC11733-BLK1) Prepared & Analyzed: 03/18/11 

Sulfate mg/L0.60 0.200.20 U

Nitrate (as N) mg/L0.04 0.010.01 U

Nitrite (as N) mg/L0.04 0.010.01 U

Orthophosphate as P mg/L0.040 0.0100.010 U

LCS (BC11733-BS1) Prepared & Analyzed: 03/18/11 

Nitrate (as N) mg/L0.04 1.7 85-115980.011.67

Orthophosphate as P mg/L0.040 0.90 85-1151000.0100.901

Sulfate mg/L0.60 9.0 85-115960.208.65

Nitrite (as N) mg/L0.04 1.4 85-115940.011.31

LCS Dup (BC11733-BSD1) Prepared & Analyzed: 03/18/11 

Orthophosphate as P mg/L0.040 0.90 20085-115107 60.0100.961

Nitrite (as N) mg/L0.04 1.4 20085-11592 20.011.29

Nitrate (as N) mg/L0.04 1.7 20085-11599 10.011.69

Sulfate mg/L0.60 9.0 20085-11597 10.208.77

Matrix Spike (BC11733-MS1) Prepared & Analyzed: 03/18/11 Source: 1102050-28

Nitrate (as N) mg/L0.04 1.7 0.0172 85-115910.011.56

Nitrite (as N) mg/L0.04 1.4 ND 85-115930.011.30

Orthophosphate as P mg/L0.040 0.90 2.20 85-115200.0102.38 +O

Sulfate mg/L0.60 9.0 51.3 85-1151070.2060.9

Matrix Spike (BC11733-MS2) Prepared & Analyzed: 03/18/11 Source: 1102378-03

Nitrate (as N) mg/L0.04 1.7 0.0667 85-1152070.013.59 +O

Nitrite (as N) mg/L0.04 1.4 0.0194 85-115NR0.010.01 U,+O

Orthophosphate as P mg/L0.040 0.90 15.0 85-115NR0.01012.9 +O

Sulfate mg/L0.60 9.0 122 85-115330.20125 +O

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC11813 - TSS prep

Blank (BC11813-BLK1) Prepared & Analyzed: 03/18/11 

Total Suspended Solids mg/L1 11 U

LCS (BC11813-BS1) Prepared & Analyzed: 03/18/11 

Total Suspended Solids mg/L1 50 85-11596148.0

Duplicate (BC11813-DUP1) Prepared & Analyzed: 03/18/11 Source: 1102050-01

Total Suspended Solids mg/L1 110 3051116

Duplicate (BC11813-DUP2) Prepared & Analyzed: 03/18/11 Source: 1102050-19

Total Suspended Solids mg/L1 ND 3011 U

Batch BC11814 - TDS Prep

Blank (BC11814-BLK1) Prepared: 03/18/11  Analyzed: 03/22/11 

Total Dissolved Solids mg/L10 1010 U

LCS (BC11814-BS1) Prepared: 03/18/11  Analyzed: 03/22/11 

Total Dissolved Solids mg/L10 1000 90-110102101,020

Duplicate (BC11814-DUP1) Prepared: 03/18/11  Analyzed: 03/22/11 Source: 1102388-02

Total Dissolved Solids mg/L10 27700 240.91028,000

Duplicate (BC11814-DUP2) Prepared: 03/18/11  Analyzed: 03/22/11 Source: 1102389-01

Total Dissolved Solids mg/L10 1490 240.7101,480

Batch BC11827 - BOD

Blank (BC11827-BLK1) Prepared: 03/18/11  Analyzed: 03/23/11 

Carbonaceous BOD mg/L2 22 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC11827 - BOD

LCS (BC11827-BS1) Prepared: 03/18/11  Analyzed: 03/23/11 

Carbonaceous BOD mg/L2 200 85-115862172

LCS Dup (BC11827-BSD1) Prepared: 03/18/11  Analyzed: 03/23/11 

Carbonaceous BOD mg/L2 200 20085-11588 22175

Duplicate (BC11827-DUP1) Prepared: 03/18/11  Analyzed: 03/23/11 Source: 1102315-01

Carbonaceous BOD mg/L2 100 250.32100

Duplicate (BC11827-DUP2) Prepared: 03/18/11  Analyzed: 03/23/11 Source: 1102050-20

Carbonaceous BOD mg/L2 ND 2522 U

Batch BC12108 - TSS prep

Blank (BC12108-BLK1) Prepared: 03/21/11  Analyzed: 03/22/11 

Total Suspended Solids mg/L1 11 U

LCS (BC12108-BS1) Prepared: 03/21/11  Analyzed: 03/22/11 

Total Suspended Solids mg/L1 50 85-11599149.5

Duplicate (BC12108-DUP1) Prepared: 03/21/11  Analyzed: 03/22/11 Source: 1102050-20

Total Suspended Solids mg/L1 2.00 30012.00

Duplicate (BC12108-DUP2) Prepared: 03/21/11  Analyzed: 03/22/11 Source: 1102050-31

Total Suspended Solids mg/L1 130 3061138

Batch BC12116 - Digestion for TP by EPA 365.2/SM4500PE

Blank (BC12116-BLK1) Prepared: 03/21/11  Analyzed: 03/24/11 

Phosphorous - Total as P mg/L0.040 0.0100.010 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12116 - Digestion for TP by EPA 365.2/SM4500PE

Blank (BC12116-BLK2) Prepared: 03/21/11  Analyzed: 03/24/11 

Phosphorous - Total as P mg/L0.040 0.0100.0100 I

LCS (BC12116-BS1) Prepared: 03/21/11  Analyzed: 03/24/11 

Phosphorous - Total as P mg/L0.040 0.50 90-1101020.0100.509

LCS (BC12116-BS2) Prepared: 03/21/11  Analyzed: 03/24/11 

Phosphorous - Total as P mg/L0.040 0.50 90-110910.0100.455

Matrix Spike (BC12116-MS1) Prepared: 03/21/11  Analyzed: 03/24/11 Source: 1101690-09

Phosphorous - Total as P mg/L0.040 0.50 0.0160 75-1251020.0100.527

Matrix Spike (BC12116-MS2) Prepared: 03/21/11  Analyzed: 03/24/11 Source: 1102410-07

Phosphorous - Total as P mg/L0.040 0.50 0.0847 75-125920.0100.544

Matrix Spike Dup (BC12116-MSD1) Prepared: 03/21/11  Analyzed: 03/24/11 Source: 1101690-09

Phosphorous - Total as P mg/L0.040 0.50 0.0160 2575-125103 10.0100.533

Matrix Spike Dup (BC12116-MSD2) Prepared: 03/21/11  Analyzed: 03/24/11 Source: 1102410-07

Phosphorous - Total as P mg/L0.040 0.50 0.0847 2575-12598 50.0100.574

Batch BC12119 - Digestion for TKN by EPA 351.2

Blank (BC12119-BLK1) Prepared: 03/21/11  Analyzed: 03/22/11 

Total Kjeldahl Nitrogen mg/L0.20 0.050.05 U

Blank (BC12119-BLK2) Prepared: 03/21/11  Analyzed: 03/22/11 

Total Kjeldahl Nitrogen mg/L0.20 0.050.05 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12119 - Digestion for TKN by EPA 351.2

LCS (BC12119-BS1) Prepared: 03/21/11  Analyzed: 03/22/11 

Total Kjeldahl Nitrogen mg/L0.20 2.5 90-1101060.052.68

LCS (BC12119-BS2) Prepared: 03/21/11  Analyzed: 03/22/11 

Total Kjeldahl Nitrogen mg/L0.20 2.5 90-110940.052.39

Matrix Spike (BC12119-MS1) Prepared: 03/21/11  Analyzed: 03/22/11 Source: 1101690-09

Total Kjeldahl Nitrogen mg/L0.20 2.5 ND 80-120990.052.50

Matrix Spike (BC12119-MS2) Prepared: 03/21/11  Analyzed: 03/22/11 Source: 1102050-36

Total Kjeldahl Nitrogen mg/L0.20 2.5 ND 80-1201000.052.55

Matrix Spike Dup (BC12119-MSD1) Prepared: 03/21/11  Analyzed: 03/22/11 Source: 1101690-09

Total Kjeldahl Nitrogen mg/L0.20 2.5 ND 2080-120101 20.052.56

Matrix Spike Dup (BC12119-MSD2) Prepared: 03/21/11  Analyzed: 03/22/11 Source: 1102050-36

Total Kjeldahl Nitrogen mg/L0.20 2.5 ND 2080-12096 50.052.42

Batch BC12120 - Digestion for TKN by EPA 351.2

Blank (BC12120-BLK1) Prepared: 03/21/11  Analyzed: 03/22/11 

Total Kjeldahl Nitrogen mg/L0.20 0.050.05 U

LCS (BC12120-BS1) Prepared: 03/21/11  Analyzed: 03/22/11 

Total Kjeldahl Nitrogen mg/L0.20 2.5 90-1101000.052.52

Matrix Spike (BC12120-MS1) Prepared: 03/21/11  Analyzed: 03/22/11 Source: 1102315-02

Total Kjeldahl Nitrogen mg/L0.20 2.5 0.943 80-1201050.053.60

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager

Page 29 of 41



Work Order: 1102050

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 25, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12120 - Digestion for TKN by EPA 351.2

Matrix Spike Dup (BC12120-MSD1) Prepared: 03/21/11  Analyzed: 03/22/11 Source: 1102315-02

Total Kjeldahl Nitrogen mg/L0.20 2.5 0.943 2080-12095 70.053.36

Batch BC12121 - Ion Chromatography 300.0 Prep

Blank (BC12121-BLK1) Prepared & Analyzed: 03/21/11 

Nitrate (as N) mg/L0.04 0.010.01 U

Sulfate mg/L0.60 0.200.20 U

LCS (BC12121-BS1) Prepared & Analyzed: 03/21/11 

Nitrate (as N) mg/L0.04 1.7 85-1151010.011.72

Sulfate mg/L0.60 9.0 85-115980.208.79

LCS Dup (BC12121-BSD1) Prepared & Analyzed: 03/21/11 

Nitrate (as N) mg/L0.04 1.7 20085-115102 0.60.011.73

Sulfate mg/L0.60 9.0 20085-11598 0.20.208.81

Matrix Spike (BC12121-MS1) Prepared & Analyzed: 03/21/11 Source: 1102050-19

Nitrate (as N) mg/L0.04 17 33.3 85-115NR0.0117.2 +O

Sulfate mg/L0.60 90 61.4 85-115290.2087.6 +O

Matrix Spike (BC12121-MS2) Prepared & Analyzed: 03/21/11 Source: 1102033-09

Sulfate mg/L0.60 90 62.2 85-115NR0.2019.7 +O

Nitrate (as N) mg/L0.04 17 37.9 85-115NR0.010.161 +O

Batch BC12130 - Sulfide prep

Blank (BC12130-BLK1) Prepared & Analyzed: 03/21/11 

Sulfide mg/L0.40 0.100.10 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12130 - Sulfide prep

LCS (BC12130-BS1) Prepared & Analyzed: 03/21/11 

Sulfide mg/L0.40 5.0 85-1151010.105.04

Matrix Spike (BC12130-MS1) Prepared & Analyzed: 03/21/11 Source: 1102391-01

Sulfide mg/L0.40 5.0 0.440 85-115880.104.84

Matrix Spike Dup (BC12130-MSD1) Prepared & Analyzed: 03/21/11 Source: 1102391-01

Sulfide mg/L0.40 5.0 0.440 1485-11588 00.104.84

Batch BC12135 - Ammonia by SEAL

Blank (BC12135-BLK1) Prepared & Analyzed: 03/21/11 

Ammonia as N mg/L0.010 0.0050.005 U

Blank (BC12135-BLK2) Prepared & Analyzed: 03/21/11 

Ammonia as N mg/L0.010 0.0050.005 U

LCS (BC12135-BS1) Prepared & Analyzed: 03/21/11 

Ammonia as N mg/L0.010 0.50 90-110970.0050.48

LCS (BC12135-BS2) Prepared & Analyzed: 03/21/11 

Ammonia as N mg/L0.010 0.50 90-110990.0050.50

Matrix Spike (BC12135-MS1) Prepared & Analyzed: 03/21/11 Source: 1102363-07

Ammonia as N mg/L0.010 0.50 0.077 90-110940.0050.55

Matrix Spike (BC12135-MS2) Prepared & Analyzed: 03/21/11 Source: 1101690-09

Ammonia as N mg/L0.010 0.50 0.010 90-1101000.0050.51

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12135 - Ammonia by SEAL

Matrix Spike Dup (BC12135-MSD1) Prepared & Analyzed: 03/21/11 Source: 1102363-07

Ammonia as N mg/L0.010 0.50 0.077 1090-11091 30.0050.53

Matrix Spike Dup (BC12135-MSD2) Prepared & Analyzed: 03/21/11 Source: 1101690-09

Ammonia as N mg/L0.010 0.50 0.010 1090-110104 40.0050.53

Batch BC12203 - Ion Chromatography 300.0 Prep

Blank (BC12203-BLK1) Prepared & Analyzed: 03/22/11 

Sulfate mg/L0.60 0.200.20 U

LCS (BC12203-BS1) Prepared & Analyzed: 03/22/11 

Sulfate mg/L0.60 9.0 85-115970.208.77

LCS Dup (BC12203-BSD1) Prepared & Analyzed: 03/22/11 

Sulfate mg/L0.60 9.0 20085-11597 0.10.208.76

Matrix Spike (BC12203-MS1) Prepared & Analyzed: 03/22/11 Source: 1102050-10

Sulfate mg/L0.60 90 98.1 85-115910.20180

Orthophosphate as P mg/L0.040 9.0 3.54 85-115960.01012.2

Nitrite (as N) mg/L0.04 14 ND 85-115910.0112.7

Nitrate (as N) mg/L0.04 17 5.90 85-115950.0122.1

Matrix Spike (BC12203-MS2) Prepared & Analyzed: 03/22/11 Source: 1102388-01

Sulfate mg/L0.60 9000 838 85-115940.209,300

Batch BC12207 - TDS Prep

Blank (BC12207-BLK1) Prepared: 03/22/11  Analyzed: 03/23/11 

Total Dissolved Solids mg/L10 1010 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12207 - TDS Prep

LCS (BC12207-BS1) Prepared: 03/22/11  Analyzed: 03/23/11 

Total Dissolved Solids mg/L10 1000 90-110101101,010

Duplicate (BC12207-DUP1) Prepared: 03/22/11  Analyzed: 03/23/11 Source: 1102050-15

Total Dissolved Solids mg/L10 590 24410612

Duplicate (BC12207-DUP2) Prepared: 03/22/11  Analyzed: 03/23/11 Source: 1102050-16

Total Dissolved Solids mg/L10 850 24110862

Batch BC12210 - COD prep

Blank (BC12210-BLK1) Prepared & Analyzed: 03/22/11 

Chemical Oxygen Demand mg/L25 1010 U

LCS (BC12210-BS1) Prepared & Analyzed: 03/22/11 

Chemical Oxygen Demand mg/L25 50 90-110981049

Matrix Spike (BC12210-MS1) Prepared & Analyzed: 03/22/11 Source: 1101680-01

Chemical Oxygen Demand mg/L25 50 49 85-115861092

Matrix Spike Dup (BC12210-MSD1) Prepared & Analyzed: 03/22/11 Source: 1101680-01

Chemical Oxygen Demand mg/L25 50 49 3285-11594 41096

Batch BC12220 - alkalinity

Blank (BC12220-BLK1) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 2.02.0 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12220 - alkalinity

Blank (BC12220-BLK2) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 2.02.0 U

Blank (BC12220-BLK3) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 2.02.0 U

LCS (BC12220-BS1) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 120 90-1101012.0130

LCS (BC12220-BS2) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 120 90-1101102.0140

LCS (BC12220-BS3) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 120 90-1101012.0130

Matrix Spike (BC12220-MS1) Prepared & Analyzed: 03/22/11 Source: 1101680-01

Total Alkalinity mg/L8.0 120 290 80-120902.0400

Matrix Spike (BC12220-MS2) Prepared & Analyzed: 03/22/11 Source: 1102050-18

Total Alkalinity mg/L8.0 120 230 80-1201012.0350

Matrix Spike (BC12220-MS3) Prepared & Analyzed: 03/22/11 Source: 1102378-07

Total Alkalinity mg/L8.0 120 230 80-120922.0340

Matrix Spike Dup (BC12220-MSD1) Prepared & Analyzed: 03/22/11 Source: 1101680-01

Total Alkalinity mg/L8.0 120 290 2680-12090 02.0400

Matrix Spike Dup (BC12220-MSD2) Prepared & Analyzed: 03/22/11 Source: 1102050-18

Total Alkalinity mg/L8.0 120 230 2680-120101 02.0350

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12220 - alkalinity

Matrix Spike Dup (BC12220-MSD3) Prepared & Analyzed: 03/22/11 Source: 1102378-07

Total Alkalinity mg/L8.0 120 230 2680-12092 02.0340

Batch BC12221 - COD prep

Blank (BC12221-BLK1) Prepared & Analyzed: 03/22/11 

Chemical Oxygen Demand mg/L25 1010 U

LCS (BC12221-BS1) Prepared & Analyzed: 03/22/11 

Chemical Oxygen Demand mg/L25 50 90-110981049

Matrix Spike (BC12221-MS1) Prepared & Analyzed: 03/22/11 Source: 1102050-17

Chemical Oxygen Demand mg/L25 50 22 85-115941069

Matrix Spike Dup (BC12221-MSD1) Prepared & Analyzed: 03/22/11 Source: 1102050-17

Chemical Oxygen Demand mg/L25 50 22 3285-11590 31067

Batch BC12229 - TDS Prep

Blank (BC12229-BLK1) Prepared: 03/22/11  Analyzed: 03/24/11 

Total Dissolved Solids mg/L10 1010 U

LCS (BC12229-BS1) Prepared: 03/22/11  Analyzed: 03/24/11 

Total Dissolved Solids mg/L10 1000 90-110101101,010

Duplicate (BC12229-DUP1) Prepared: 03/22/11  Analyzed: 03/24/11 Source: 1102474-01

Total Dissolved Solids mg/L10 1250 241101,230

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12229 - TDS Prep

Duplicate (BC12229-DUP2) Prepared: 03/22/11  Analyzed: 03/24/11 Source: 1102474-02

Total Dissolved Solids mg/L10 1370 241101,350

Batch BC12310 - COD prep

Blank (BC12310-BLK1) Prepared & Analyzed: 03/23/11 

Chemical Oxygen Demand mg/L25 1010 U

LCS (BC12310-BS1) Prepared & Analyzed: 03/23/11 

Chemical Oxygen Demand mg/L25 50 90-1101061053

Matrix Spike (BC12310-MS1) Prepared & Analyzed: 03/23/11 Source: 1102394-01

Chemical Oxygen Demand mg/L25 1000 1400 85-11599102,400

Matrix Spike Dup (BC12310-MSD1) Prepared & Analyzed: 03/23/11 Source: 1102394-01

Chemical Oxygen Demand mg/L25 1000 1400 3285-11599 0102,400

Batch BC12419 - Ammonia by SEAL

Blank (BC12419-BLK1) Prepared & Analyzed: 03/24/11 

Ammonia as N mg/L0.010 0.0050.005 U

Blank (BC12419-BLK2) Prepared & Analyzed: 03/24/11 

Ammonia as N mg/L0.010 0.0050.005 U

LCS (BC12419-BS1) Prepared & Analyzed: 03/24/11 

Ammonia as N mg/L0.010 0.50 90-110990.0050.50

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12419 - Ammonia by SEAL

LCS (BC12419-BS2) Prepared & Analyzed: 03/24/11 

Ammonia as N mg/L0.010 0.50 90-1101000.0050.50

Matrix Spike (BC12419-MS1) Prepared & Analyzed: 03/24/11 Source: 1102050-36

Ammonia as N mg/L0.010 0.50 0.016 90-1101010.0050.52

Matrix Spike (BC12419-MS2) Prepared & Analyzed: 03/24/11 Source: 1102429-07

Ammonia as N mg/L0.010 0.50 0.012 90-110990.0050.51

Matrix Spike Dup (BC12419-MSD1) Prepared & Analyzed: 03/24/11 Source: 1102050-36

Ammonia as N mg/L0.010 0.50 0.016 1090-110104 30.0050.54

Matrix Spike Dup (BC12419-MSD2) Prepared & Analyzed: 03/24/11 Source: 1102429-07

Ammonia as N mg/L0.010 0.50 0.012 1090-110101 20.0050.52

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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* Qualifiers, Notes and Definitions

Results followed by a "U" indicate that the sample was analyzed but the compound was not detected. Results followed by "I" indicate 

that the reported value is between the laboratory method detection limts and the laboratory practical quantitation limit.

A statement of estimated uncertainty of test results is available upon request.

For methods marked with  **, all QC criteria have been met for this method which is equivalent to a SAL certified method.

Test results in this report meet all the requirements of the NELAC standards. Any applicable qualifiers are shown below. 

Questions regarding this report should be directed to Client Services at 813-855-1844.

+O Matrix spike source sample was over the reccommended range for the method.

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 28, 2011

Laboratory Report

PNRS IIProject Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102042-01

03/15/11 07:50

Client

03/15/11 10:16

UNSAT-IS3  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/17/11 13:580.0051.7

SM 5210B MEJCarbonaceous BOD mg/L 03/16/11 15:432 03/21/11 12:4923

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/17/11 11:001096

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/16/11 10:570.010.01 U

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/16/11 10:570.010.01 U

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/16/11 10:570.0102.3

EPA 300.0 MEJSulfate mg/L 0.60 03/21/11 14:030.20200

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0380

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310990

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 03/24/11 13:250.20 03/26/11 07:200.052.5

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:2811 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1102042-02

03/15/11 07:45

Client

03/15/11 10:16

UNSAT-IS4  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 03/17/11 13:580.0050.038

SM 5210B MEJCarbonaceous BOD mg/L 03/16/11 15:432 03/21/11 12:49210

EPA 410.4 ARMChemical Oxygen Demand mg/L 25 03/17/11 11:001088

EPA 300.0 MEJNitrate (as N) mg/L 0.04 03/16/11 10:570.014.6

EPA 300.0 MEJNitrite (as N) mg/L 0.04 03/16/11 10:570.011.2

EPA 300.0 MEJOrthophosphate as P mg/L 0.040 03/16/11 10:570.0100.018 I

EPA 300.0 MEJSulfate mg/L 0.60 03/21/11 14:030.20170

SM 2320B JMKTotal Alkalinity mg/L 03/22/11 09:008.0 03/22/11 15:212.0460

SM 2540C MMFTotal Dissolved Solids mg/L 03/18/11 11:2210 03/22/11 15:0310870

EPA 351.2 SMBTotal Kjeldahl Nitrogen mg/L 03/17/11 11:300.20 03/18/11 15:440.054.8

SM 2540D MMFTotal Suspended Solids mg/L 03/21/11 10:011 03/22/11 09:28144

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102042

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 28, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC11607 - Ion Chromatography 300.0 Prep

Blank (BC11607-BLK1) Prepared & Analyzed: 03/16/11 

Orthophosphate as P mg/L0.040 0.0100.010 U

Nitrite (as N) mg/L0.04 0.010.01 U

Nitrate (as N) mg/L0.04 0.010.01 U

LCS (BC11607-BS1) Prepared & Analyzed: 03/16/11 

Nitrate (as N) mg/L0.04 1.7 85-1151010.011.72

Nitrite (as N) mg/L0.04 1.4 85-115910.011.28

Orthophosphate as P mg/L0.040 0.90 85-1151020.0100.914

LCS Dup (BC11607-BSD1) Prepared & Analyzed: 03/16/11 

Nitrate (as N) mg/L0.04 1.7 20085-115101 00.011.72

Orthophosphate as P mg/L0.040 0.90 20085-115104 20.0100.932

Nitrite (as N) mg/L0.04 1.4 20085-11595 40.011.33

Matrix Spike (BC11607-MS1) Prepared & Analyzed: 03/16/11 Source: 1102345-07

Orthophosphate as P mg/L0.040 9.0 ND 85-115930.0108.37

Nitrite (as N) mg/L0.04 14 ND 85-115940.0113.2

Nitrate (as N) mg/L0.04 17 0.898 85-115960.0117.2

Matrix Spike (BC11607-MS2) Prepared & Analyzed: 03/16/11 Source: 1102223-02

Nitrate (as N) mg/L0.04 1.7 2.52 85-115930.014.10

Orthophosphate as P mg/L0.040 0.90 1.75 85-115970.0102.62

Nitrite (as N) mg/L0.04 1.4 ND 85-1151010.011.42

Batch BC11624 - BOD

Blank (BC11624-BLK1) Prepared: 03/16/11  Analyzed: 03/21/11 

Carbonaceous BOD mg/L2 22 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102042

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 28, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC11624 - BOD

LCS (BC11624-BS1) Prepared: 03/16/11  Analyzed: 03/21/11 

Carbonaceous BOD mg/L2 200 85-115872174

LCS Dup (BC11624-BSD1) Prepared: 03/16/11  Analyzed: 03/21/11 

Carbonaceous BOD mg/L2 200 20085-11587 0.32174

Duplicate (BC11624-DUP1) Prepared: 03/16/11  Analyzed: 03/21/11 Source: 1102342-03

Carbonaceous BOD mg/L2 ND 2522 U

Batch BC11705 - COD prep

Blank (BC11705-BLK1) Prepared & Analyzed: 03/17/11 

Chemical Oxygen Demand mg/L25 1010 U

LCS (BC11705-BS1) Prepared & Analyzed: 03/17/11 

Chemical Oxygen Demand mg/L25 50 90-1101101055

Matrix Spike (BC11705-MS1) Prepared & Analyzed: 03/17/11 Source: 1102275-01

Chemical Oxygen Demand mg/L25 1000 1400 85-11595102,300

Matrix Spike Dup (BC11705-MSD1) Prepared & Analyzed: 03/17/11 Source: 1102275-01

Chemical Oxygen Demand mg/L25 1000 1400 3285-11587 4102,300

Batch BC11706 - Ammonia by SEAL

Blank (BC11706-BLK1) Prepared & Analyzed: 03/17/11 

Ammonia as N mg/L0.010 0.0050.005 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102042

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 28, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC11706 - Ammonia by SEAL

Blank (BC11706-BLK2) Prepared & Analyzed: 03/17/11 

Ammonia as N mg/L0.010 0.0050.008 I

LCS (BC11706-BS1) Prepared & Analyzed: 03/17/11 

Ammonia as N mg/L0.010 0.50 90-110970.0050.48

LCS (BC11706-BS2) Prepared & Analyzed: 03/17/11 

Ammonia as N mg/L0.010 0.50 90-1101040.0050.52

Matrix Spike (BC11706-MS1) Prepared & Analyzed: 03/17/11 Source: 1102319-07

Ammonia as N mg/L0.010 0.50 0.046 90-110970.0050.53

Matrix Spike (BC11706-MS2) Prepared & Analyzed: 03/17/11 Source: 1102345-01

Ammonia as N mg/L0.010 0.50 0.035 90-1101030.0050.55

Matrix Spike Dup (BC11706-MSD1) Prepared & Analyzed: 03/17/11 Source: 1102319-07

Ammonia as N mg/L0.010 0.50 0.046 1090-110100 30.0050.55

Matrix Spike Dup (BC11706-MSD2) Prepared & Analyzed: 03/17/11 Source: 1102345-01

Ammonia as N mg/L0.010 0.50 0.035 1090-110102 0.90.0050.54

Batch BC11710 - Digestion for TKN by EPA 351.2

Blank (BC11710-BLK1) Prepared: 03/17/11  Analyzed: 03/18/11 

Total Kjeldahl Nitrogen mg/L0.20 0.050.05 U

Blank (BC11710-BLK2) Prepared: 03/17/11  Analyzed: 03/18/11 

Total Kjeldahl Nitrogen mg/L0.20 0.050.05 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager

Page 4 of 11



Work Order: 1102042

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 28, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC11710 - Digestion for TKN by EPA 351.2

LCS (BC11710-BS1) Prepared: 03/17/11  Analyzed: 03/18/11 

Total Kjeldahl Nitrogen mg/L0.20 2.5 90-110970.052.47

LCS (BC11710-BS2) Prepared: 03/17/11  Analyzed: 03/18/11 

Total Kjeldahl Nitrogen mg/L0.20 2.5 90-110950.052.41

Matrix Spike (BC11710-MS1) Prepared: 03/17/11  Analyzed: 03/18/11 Source: 1102291-06

Total Kjeldahl Nitrogen mg/L0.20 2.5 0.376 80-1201050.053.04

Matrix Spike (BC11710-MS2) Prepared: 03/17/11  Analyzed: 03/18/11 Source: 1101684-17

Total Kjeldahl Nitrogen mg/L0.20 2.5 ND 80-120960.052.43

Matrix Spike Dup (BC11710-MSD1) Prepared: 03/17/11  Analyzed: 03/18/11 Source: 1102291-06

Total Kjeldahl Nitrogen mg/L0.20 2.5 0.376 2080-12098 70.052.85

Matrix Spike Dup (BC11710-MSD2) Prepared: 03/17/11  Analyzed: 03/18/11 Source: 1101684-17

Total Kjeldahl Nitrogen mg/L0.20 2.5 ND 2080-120103 70.052.60

Batch BC11814 - TDS Prep

Blank (BC11814-BLK1) Prepared: 03/18/11  Analyzed: 03/22/11 

Total Dissolved Solids mg/L10 1010 U

LCS (BC11814-BS1) Prepared: 03/18/11  Analyzed: 03/22/11 

Total Dissolved Solids mg/L10 1000 90-110102101,020

Duplicate (BC11814-DUP1) Prepared: 03/18/11  Analyzed: 03/22/11 Source: 1102388-02

Total Dissolved Solids mg/L10 27700 240.91028,000

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102042

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 28, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC11814 - TDS Prep

Duplicate (BC11814-DUP2) Prepared: 03/18/11  Analyzed: 03/22/11 Source: 1102389-01

Total Dissolved Solids mg/L10 1490 240.7101,480

Batch BC12108 - TSS prep

Blank (BC12108-BLK1) Prepared: 03/21/11  Analyzed: 03/22/11 

Total Suspended Solids mg/L1 11 U

LCS (BC12108-BS1) Prepared: 03/21/11  Analyzed: 03/22/11 

Total Suspended Solids mg/L1 50 85-11599149.5

Duplicate (BC12108-DUP1) Prepared: 03/21/11  Analyzed: 03/22/11 Source: 1102050-20

Total Suspended Solids mg/L1 2.00 30012.00

Duplicate (BC12108-DUP2) Prepared: 03/21/11  Analyzed: 03/22/11 Source: 1102050-31

Total Suspended Solids mg/L1 130 3061138

Batch BC12121 - Ion Chromatography 300.0 Prep

Blank (BC12121-BLK1) Prepared & Analyzed: 03/21/11 

Sulfate mg/L0.60 0.200.20 U

LCS (BC12121-BS1) Prepared & Analyzed: 03/21/11 

Sulfate mg/L0.60 9.0 85-115980.208.79

LCS Dup (BC12121-BSD1) Prepared & Analyzed: 03/21/11 

Sulfate mg/L0.60 9.0 20085-11598 0.20.208.81

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102042

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 28, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12121 - Ion Chromatography 300.0 Prep

Matrix Spike (BC12121-MS1) Prepared & Analyzed: 03/21/11 Source: 1102050-19

Sulfate mg/L0.60 90 65.7 85-115240.2087.6 +O

Matrix Spike (BC12121-MS2) Prepared & Analyzed: 03/21/11 Source: 1102033-09

Sulfate mg/L0.60 90 62.2 85-115NR0.2019.7 +O

Batch BC12220 - alkalinity

Blank (BC12220-BLK1) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 2.02.0 U

Blank (BC12220-BLK2) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 2.02.0 U

Blank (BC12220-BLK3) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 2.02.0 U

LCS (BC12220-BS1) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 120 90-1101012.0130

LCS (BC12220-BS2) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 120 90-1101102.0140

LCS (BC12220-BS3) Prepared & Analyzed: 03/22/11 

Total Alkalinity mg/L8.0 120 90-1101012.0130

Matrix Spike (BC12220-MS1) Prepared & Analyzed: 03/22/11 Source: 1101680-01

Total Alkalinity mg/L8.0 120 290 80-120902.0400

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102042

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 28, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12220 - alkalinity

Matrix Spike (BC12220-MS2) Prepared & Analyzed: 03/22/11 Source: 1102050-18

Total Alkalinity mg/L8.0 120 230 80-1201012.0350

Matrix Spike (BC12220-MS3) Prepared & Analyzed: 03/22/11 Source: 1102378-07

Total Alkalinity mg/L8.0 120 230 80-120922.0340

Matrix Spike Dup (BC12220-MSD1) Prepared & Analyzed: 03/22/11 Source: 1101680-01

Total Alkalinity mg/L8.0 120 290 2680-12090 02.0400

Matrix Spike Dup (BC12220-MSD2) Prepared & Analyzed: 03/22/11 Source: 1102050-18

Total Alkalinity mg/L8.0 120 230 2680-120101 02.0350

Matrix Spike Dup (BC12220-MSD3) Prepared & Analyzed: 03/22/11 Source: 1102378-07

Total Alkalinity mg/L8.0 120 230 2680-12092 02.0340

Batch BC12417 - Digestion for TKN by EPA 351.2

Blank (BC12417-BLK1) Prepared: 03/24/11  Analyzed: 03/25/11 

Total Kjeldahl Nitrogen mg/L0.20 0.050.05 U

Blank (BC12417-BLK2) Prepared: 03/24/11  Analyzed: 03/25/11 

Total Kjeldahl Nitrogen mg/L0.20 0.050.05 U

LCS (BC12417-BS1) Prepared: 03/24/11  Analyzed: 03/25/11 

Total Kjeldahl Nitrogen mg/L0.20 2.5 90-1101070.052.67

LCS (BC12417-BS2) Prepared: 03/24/11  Analyzed: 03/25/11 

Total Kjeldahl Nitrogen mg/L0.20 2.5 90-1101080.052.69

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1102042

Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 28, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BC12417 - Digestion for TKN by EPA 351.2

Matrix Spike (BC12417-MS1) Prepared: 03/24/11  Analyzed: 03/25/11 Source: 1102497-01

Total Kjeldahl Nitrogen mg/L0.20 2.5 ND 80-120980.052.46

Matrix Spike (BC12417-MS2) Prepared: 03/24/11  Analyzed: 03/25/11 Source: 1102544-07

Total Kjeldahl Nitrogen mg/L0.20 2.5 0.716 80-1201070.053.38

Matrix Spike Dup (BC12417-MSD1) Prepared: 03/24/11  Analyzed: 03/25/11 Source: 1102497-01

Total Kjeldahl Nitrogen mg/L0.20 2.5 ND 2080-120108 90.052.69

Matrix Spike Dup (BC12417-MSD2) Prepared: 03/24/11  Analyzed: 03/25/11 Source: 1102544-07

Total Kjeldahl Nitrogen mg/L0.20 2.5 0.716 2080-120104 20.053.31

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Tampa, FLORIDA 33619

Hazen and Sawyer

10002 Princess Palm Avenue   Suite 200

March 28, 2011

* Qualifiers, Notes and Definitions

Results followed by a "U" indicate that the sample was analyzed but the compound was not detected. Results followed by "I" indicate 

that the reported value is between the laboratory method detection limts and the laboratory practical quantitation limit.

A statement of estimated uncertainty of test results is available upon request.

For methods marked with  **, all QC criteria have been met for this method which is equivalent to a SAL certified method.

Test results in this report meet all the requirements of the NELAC standards. Any applicable qualifiers are shown below. 

Questions regarding this report should be directed to Client Services at 813-855-1844.

+O Matrix spike source sample was over the reccommended range for the method.

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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March 25, 2011

LIMS USE: FR - JOSEFIN
LIMS OBJECT ID: 3527866

3527866
Project:
Pace Project No.:

RE:

Ms. Josefin Edebeck-Hirst
Hazen and Sawyer, P.C
10002 Princess Palm Avenue
Suite 200
Tampa, FL 33619

44237-001/FDOH PNRS II SE #5

Dear Ms. Edebeck-Hirst:
Enclosed are the analytical results for sample(s) received by the laboratory on March 18, 2011.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current NELAC standards, where applicable, unless otherwise narrated in the body of the
report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Sakina Mckenzie

sakina.mckenzie@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Ormond Beach Certification IDs
8 East Tower Circle, Ormond Beach, FL  32174
Alabama Certification #: 41320
Arizona Certification #: AZ0735
Colorado Certification: FL NELAC Reciprocity
Connecticut Certification #: PH 0216
Florida Certification #: E83079
Georgia Certification #: 955
Guam Certification: FL NELAC Reciprocity
Hawaii Certification: FL NELAC Reciprocity
Kansas Certification #: E-10383
Kentucky Certification #: 90050
Louisiana Certification #: LA090012
Louisiana Environmental Certificate #: 05007
Maine Certification #: FL1264
Massachusetts Certification #: M-FL1264

Michigan Certification #: 9911
Mississippi Certification: FL NELAC Reciprocity
Montana Certification #: Cert 0074
Nevada Certification: FL NELAC Reciprocity
New Hampshire Certification #: 2958
New Jersey Certification #: FL765
New York Certification #: 11608
North Carolina Environmental Certificate #: 667
North Carolina Certification #: 12710
Pennsylvania Certification #: 68-547
Puerto Rico Certification #: FL01264
Tennessee Certification #: TN02974
Texas Certification: FL NELAC Reciprocity
Virginia Certification #: 00432
Wyoming Certification: FL NELAC Reciprocity

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE SUMMARY

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Lab ID Sample ID Matrix Date Collected Date Received

3527866001 PNRS STE-TI Water 03/17/11 12:20 03/18/11 07:30

3527866002 UNSAT-IS2 Water 03/17/11 12:45 03/18/11 07:30

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

3527866001 PNRS STE-TI 3 PASI-OSMM

SM 2320B 1 PASI-OHEA

SM 2540C 1 PASI-OAIS

SM 2540D 1 PASI-OAIS

SM 4500-S2F 1 PASI-OLAJ

SM 5210B 1 PASI-OKHC

EPA 300.0 3 PASI-OKDM

EPA 300.0 1 PASI-OKDM

EPA 350.1 1 PASI-OAMD

EPA 351.2 1 PASI-OAMD

EPA 365.4 1 PASI-OAMD

EPA 410.4 1 PASI-OMMD

3527866002 UNSAT-IS2 3 PASI-OSMM

SM 2320B 1 PASI-OHEA

SM 2540C 1 PASI-OAIS

SM 2540D 1 PASI-OAIS

SM 4500-S2F 1 PASI-OLAJ

SM 5210B 1 PASI-OKHC

EPA 300.0 3 PASI-OKDM

EPA 300.0 1 PASI-OKDM

EPA 350.1 1 PASI-OAMD

EPA 351.2 1 PASI-OAMD

EPA 365.4 1 PASI-OAMD

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C
Date: March 25, 2011

Description: Field Data

General Information:
2 samples were analyzed for .  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

SM 2320B

Date: March 25, 2011

Description: 2320B Alkalinity

General Information:
2 samples were analyzed for SM 2320B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WET/7786
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  3527102025,3527801002

J(M1): Estimated Value. Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS)
recovery.

• MS  (Lab ID: 183428)
• Alkalinity, Total as CaCO3

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

SM 2540C

Date: March 25, 2011

Description: 2540C Total Dissolved Solids

General Information:
2 samples were analyzed for SM 2540C.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

SM 2540D

Date: March 25, 2011

Description: 2540D Total Suspended Solids

General Information:
2 samples were analyzed for SM 2540D.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

SM 4500-S2F

Date: March 25, 2011

Description: 4500S2F Hydrogen Sulfide

General Information:
2 samples were analyzed for SM 4500-S2F.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

SM 5210B

Date: March 25, 2011

Description: 5210B cBOD, 5 day

General Information:
2 samples were analyzed for SM 5210B.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with SM 5210B with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: WET/7734
L: Off-scale high. Actual value is known to be greater than value given.

• DUP  (Lab ID: 182271)
• Carbonaceous BOD, 5 day

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

EPA 300.0

Date: March 25, 2011

Description: 300.0 IC Anions

General Information:
2 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: WETA/9208
1p: The recovery of the analyte in the CRDL standard (also known as the reporting limit verification) did not meet the acceptance
criteria.

• BLANK  (Lab ID: 182578)
• Nitrogen, NO2 plus NO3
• Nitrite as N
• Nitrate as N
• Orthophosphate as P
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

EPA 300.0

Date: March 25, 2011

Description: 300.0 IC Anions 28 Days

General Information:
2 samples were analyzed for EPA 300.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/9209
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  3527866001,3527880001

J(M1): Estimated Value. Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS)
recovery.

• MS  (Lab ID: 182586)
• Sulfate

• MSD  (Lab ID: 182587)
• Sulfate

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: WETA/9209
1p: The recovery of the analyte in the CRDL standard (also known as the reporting limit verification) did not meet the acceptance
criteria.

• BLANK  (Lab ID: 182582)
• Fluoride
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

EPA 350.1

Date: March 25, 2011

Description: 350.1 Ammonia

General Information:
2 samples were analyzed for EPA 350.1.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/9216
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s):  3527866001

J(M1): Estimated Value. Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS)
recovery.

• MS  (Lab ID: 182739)
• Nitrogen, Ammonia

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

EPA 351.2

Date: March 25, 2011

Description: 351.2 Total Kjeldahl Nitrogen

General Information:
2 samples were analyzed for EPA 351.2.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 351.2 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

EPA 365.4

Date: March 25, 2011

Description: 365.4 Phosphorus, Total

General Information:
2 samples were analyzed for EPA 365.4.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 365.4 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 15 of 30

Pace Analytical Services, Inc.
8 East Tower Circle

Ormond Beach, FL 32174

(386)672-5668



PROJECT NARRATIVE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Method:

Client: Hazen and Sawyer, P.C

EPA 410.4

Date: March 25, 2011

Description: 410.4 COD

General Information:
1 sample was analyzed for EPA 410.4.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Sample: PNRS STE-TI Lab ID: 3527866001 Collected: 03/17/11 12:20 Received: 03/18/11 07:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Field Data Analytical Method:

Field pH 7.5 Std. Units 1 03/18/11 09:53
Field Temperature 21.4 deg C 1 03/18/11 09:53
Field Specific Conductance 1099 umhos/cm 1 03/18/11 09:53

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 387 mg/L 1 03/22/11 17:505.0 5.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 456 mg/L 1 03/21/11 08:2910.0 10.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 60.0 mg/L 1 03/21/11 08:1110.0 10.0

4500S2F Hydrogen Sulfide Analytical Method: SM 4500-S2F

Un-ionized Hydrogen Sulfide 3.1 mg/L 1 03/22/11 12:151.0 1.0

5210B cBOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

Carbonaceous BOD, 5 day 88.8 mg/L 1 03/23/11 08:3703/18/11 11:132.0 2.0

300.0 IC Anions Analytical Method: EPA 300.0

Nitrate as N 0.050U mg/L 2 03/18/11 12:50 14797-55-80.10 0.050
Nitrite as N 0.050U mg/L 2 03/18/11 12:50 14797-65-00.10 0.050
Orthophosphate as P 5.7 mg/L 2 03/18/11 12:500.20 0.10

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 28.5 mg/L 2 03/18/11 12:50 14808-79-810.0 5.0

350.1 Ammonia Analytical Method: EPA 350.1

Nitrogen, Ammonia 57.5 mg/L 5 03/21/11 10:30 7664-41-7 J(M1)0.25 0.10

351.2 Total Kjeldahl Nitrogen Analytical Method: EPA 351.2  Preparation Method: EPA 351.2

Nitrogen, Kjeldahl, Total 71.3 mg/L 1 03/24/11 08:04 7727-37-903/22/11 09:301.0 0.50

365.4 Phosphorus, Total Analytical Method: EPA 365.4  Preparation Method: EPA 365.4

Phosphorus, Total (as P) 8.2 mg/L 1 03/24/11 08:04 7723-14-003/22/11 09:300.20 0.10

410.4 COD Analytical Method: EPA 410.4

Chemical Oxygen Demand 372 mg/L 1 03/22/11 17:5925.0 12.5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Sample: UNSAT-IS2 Lab ID: 3527866002 Collected: 03/17/11 12:45 Received: 03/18/11 07:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLPQL

Field Data Analytical Method:

Field pH 7.4 Std. Units 1 03/18/11 09:54
Field Temperature 11.8 deg C 1 03/18/11 09:54
Field Specific Conductance 977 umhos/cm 1 03/18/11 09:54

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 204 mg/L 1 03/22/11 17:565.0 5.0

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids 682 mg/L 1 03/21/11 08:3010.0 10.0

2540D Total Suspended Solids Analytical Method: SM 2540D

Total Suspended Solids 6.0 mg/L 1 03/21/11 08:115.0 5.0

4500S2F Hydrogen Sulfide Analytical Method: SM 4500-S2F

Un-ionized Hydrogen Sulfide 1.0U mg/L 1 03/22/11 12:151.0 1.0

5210B cBOD, 5 day Analytical Method: SM 5210B  Preparation Method: SM 5210B

Carbonaceous BOD, 5 day 3.9 mg/L 1 03/23/11 08:3703/18/11 11:132.0 2.0

300.0 IC Anions Analytical Method: EPA 300.0

Nitrate as N 0.83 mg/L 2 03/18/11 13:27 14797-55-80.10 0.050
Nitrite as N 8.1 mg/L 2 03/18/11 13:27 14797-65-00.10 0.050
Orthophosphate as P 1.5 mg/L 2 03/18/11 13:270.20 0.10

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate 185 mg/L 5 03/21/11 17:07 14808-79-825.0 12.5

350.1 Ammonia Analytical Method: EPA 350.1

Nitrogen, Ammonia 0.38 mg/L 1 03/21/11 10:34 7664-41-70.050 0.020

351.2 Total Kjeldahl Nitrogen Analytical Method: EPA 351.2  Preparation Method: EPA 351.2

Nitrogen, Kjeldahl, Total 3.2 mg/L 1 03/24/11 08:06 7727-37-903/22/11 09:300.50 0.25

365.4 Phosphorus, Total Analytical Method: EPA 365.4  Preparation Method: EPA 365.4

Phosphorus, Total (as P) 2.5 mg/L 1 03/24/11 08:06 7723-14-003/22/11 09:300.10 0.050
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QUALITY CONTROL DATA

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/7786
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 3527866001, 3527866002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 183423

Associated Lab Samples: 3527866001, 3527866002

Matrix: Water

Analyzed

Alkalinity, Total as CaCO3 mg/L 5.0U 5.0 03/22/11 15:51

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

183424LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 mg/L 246250 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

183426MATRIX SPIKE SAMPLE:
MSSpike

Result
3527102025

Alkalinity, Total as CaCO3 mg/L 329250 100 90-11080.0

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

183428MATRIX SPIKE SAMPLE:
MSSpike

Result
3527801002

Alkalinity, Total as CaCO3 mg/L 276 J(M1)250 78 90-11081.4

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527102025
183425SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 79.1 1 2080.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527801002
183427SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 mg/L 80.6 1 2081.4
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QUALITY CONTROL DATA

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/7756
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 3527866001, 3527866002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 182776

Associated Lab Samples: 3527866001, 3527866002

Matrix: Water

Analyzed

Total Dissolved Solids mg/L 5.0U 5.0 03/21/11 08:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

182777LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 290300 97 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527866001
182779SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 456 .00000000007 20456

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527887001
182780SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 1020
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QUALITY CONTROL DATA

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/7758
SM 2540D

SM 2540D
2540D Total Suspended Solids

Associated Lab Samples: 3527866001, 3527866002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 182785

Associated Lab Samples: 3527866001, 3527866002

Matrix: Water

Analyzed

Total Suspended Solids mg/L 5.0U 5.0 03/21/11 08:11

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

182786LABORATORY CONTROL SAMPLE:
LCSSpike

Total Suspended Solids mg/L 86.080 108 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527854001
182787SAMPLE DUPLICATE:

Total Suspended Solids mg/L 5.0U 205.0U

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527934001
182788SAMPLE DUPLICATE:

Total Suspended Solids mg/L 31.0 3 2032.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/7734
SM 5210B

SM 5210B
5210B cBOD, 5 day

Associated Lab Samples: 3527866001, 3527866002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 182269

Associated Lab Samples: 3527866001, 3527866002

Matrix: Water

Analyzed

Carbonaceous BOD, 5 day mg/L 2.0U 2.0 03/23/11 08:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

182270LABORATORY CONTROL SAMPLE:
LCSSpike

Carbonaceous BOD, 5 day mg/L 169198 85

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527787001
182271SAMPLE DUPLICATE:

Carbonaceous BOD, 5 day mg/L 11.3 L.0911.3
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QUALITY CONTROL DATA

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/9208
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 3527866001, 3527866002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 182578

Associated Lab Samples: 3527866001, 3527866002

Matrix: Water

Analyzed

Nitrate as N mg/L 0.025U 0.050 1p03/18/11 09:36
Nitrite as N mg/L 0.025U 0.050 1p03/18/11 09:36
Orthophosphate as P mg/L 0.050U 0.10 1p03/18/11 09:36

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

182579LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrate as N mg/L 4.85 95 90-110
Nitrite as N mg/L 4.85 97 90-110
Orthophosphate as P mg/L 9.410 94 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

182580MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

3527866001

182581

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Nitrate as N mg/L 10 100 90-11099 .2 20100.050U 10 9.9
Nitrite as N mg/L 10 101 90-110101 .04 20100.050U 10.1 10.1
Orthophosphate as P mg/L 20 102 90-110102 .6 20205.7 26.0 26.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/9209
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 3527866001, 3527866002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 182582

Associated Lab Samples: 3527866001, 3527866002

Matrix: Water

Analyzed

Sulfate mg/L 2.5U 5.0 03/18/11 09:36

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

182583LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 46.550 93 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

182584MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

3527866001

182585

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L 100 107 90-110107 .3 2010028.5 136 136

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

182586MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

3527880001

182587

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L J(M1)100 113 90-110113 .1 2010061.5 175 175
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QUALITY CONTROL DATA

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/9216
EPA 350.1

EPA 350.1
350.1 Ammonia

Associated Lab Samples: 3527866001, 3527866002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 182736

Associated Lab Samples: 3527866001, 3527866002

Matrix: Water

Analyzed

Nitrogen, Ammonia mg/L 0.020U 0.050 03/21/11 10:24

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

182737LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Ammonia mg/L 1.01 104 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

182739MATRIX SPIKE SAMPLE:
MSSpike

Result
3527866001

Nitrogen, Ammonia mg/L 63.6 J(M1)5 121 90-11057.5

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527866001
182738SAMPLE DUPLICATE:

Nitrogen, Ammonia mg/L 59.8 4 2057.5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/9244
EPA 351.2

EPA 351.2
351.2 TKN

Associated Lab Samples: 3527866001, 3527866002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 183215

Associated Lab Samples: 3527866001, 3527866002

Matrix: Water

Analyzed

Nitrogen, Kjeldahl, Total mg/L 0.25U 0.50 03/24/11 07:55

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

183216LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Kjeldahl, Total mg/L 21.020 105 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

183218MATRIX SPIKE SAMPLE:
MSSpike

Result
3527789001

Nitrogen, Kjeldahl, Total mg/L 25.420 107 90-1104.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527789001
183217SAMPLE DUPLICATE:

Nitrogen, Kjeldahl, Total mg/L 4.1 1 204.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/9245
EPA 365.4

EPA 365.4
365.4 Phosphorus

Associated Lab Samples: 3527866001, 3527866002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 183219

Associated Lab Samples: 3527866001, 3527866002

Matrix: Water

Analyzed

Phosphorus, Total (as P) mg/L 0.050U 0.10 03/24/11 08:29

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

183220LABORATORY CONTROL SAMPLE:
LCSSpike

Phosphorus, Total (as P) mg/L 4.04 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

183222MATRIX SPIKE SAMPLE:
MSSpike

Result
3527789001

Phosphorus, Total (as P) mg/L 4.54 97 80-1200.59

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527789001
183221SAMPLE DUPLICATE:

Phosphorus, Total (as P) mg/L 0.59 1 200.59
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QUALITY CONTROL DATA

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/9254
EPA 410.4

EPA 410.4
410.4 COD

Associated Lab Samples: 3527866001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 183487

Associated Lab Samples: 3527866001

Matrix: Water

Analyzed

Chemical Oxygen Demand mg/L 12.5U 25.0 03/22/11 17:59

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

183488LABORATORY CONTROL SAMPLE:
LCSSpike

Chemical Oxygen Demand mg/L 503500 101 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

183490MATRIX SPIKE SAMPLE:
MSSpike

Result
3527580001

Chemical Oxygen Demand mg/L 704500 96 90-110224

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

3527580001
183489SAMPLE DUPLICATE:

Chemical Oxygen Demand mg/L 222 1 20224
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QUALIFIERS

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is NELAP accredited. Contact your Pace PM for the current list of accredited analytes.

LABORATORIES

Pace Analytical Services - Ormond BeachPASI-O

ANALYTE QUALIFIERS
The recovery of the analyte in the CRDL standard (also known as the reporting limit verification) did not meet the
acceptance criteria.

1p

Estimated Value. Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS)
recovery.

J(M1)

Off-scale high. Actual value is known to be greater than value given.L
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

3527866
44237-001/FDOH PNRS II SE #5

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

3527866001 FLD/PNRS STE-TI
3527866002 FLD/UNSAT-IS2

3527866001 WET/7786PNRS STE-TI SM 2320B
3527866002 WET/7786UNSAT-IS2 SM 2320B

3527866001 WET/7756PNRS STE-TI SM 2540C
3527866002 WET/7756UNSAT-IS2 SM 2540C

3527866001 WET/7758PNRS STE-TI SM 2540D
3527866002 WET/7758UNSAT-IS2 SM 2540D

3527866001 WET/7780PNRS STE-TI SM 4500-S2F
3527866002 WET/7780UNSAT-IS2 SM 4500-S2F

3527866001 WET/7734 WET/7819PNRS STE-TI SM 5210B SM 5210B
3527866002 WET/7734 WET/7819UNSAT-IS2 SM 5210B SM 5210B

3527866001 WETA/9208PNRS STE-TI EPA 300.0
3527866002 WETA/9208UNSAT-IS2 EPA 300.0

3527866001 WETA/9209PNRS STE-TI EPA 300.0
3527866002 WETA/9209UNSAT-IS2 EPA 300.0

3527866001 WETA/9216PNRS STE-TI EPA 350.1
3527866002 WETA/9216UNSAT-IS2 EPA 350.1

3527866001 WETA/9244 WETA/9281PNRS STE-TI EPA 351.2 EPA 351.2
3527866002 WETA/9244 WETA/9281UNSAT-IS2 EPA 351.2 EPA 351.2

3527866001 WETA/9245 WETA/9282PNRS STE-TI EPA 365.4 EPA 365.4
3527866002 WETA/9245 WETA/9282UNSAT-IS2 EPA 365.4 EPA 365.4

3527866001 WETA/9254PNRS STE-TI EPA 410.4
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