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C-HS4 Instrumentation Report

1.0 Background

Task C of the Florida Onsite Sewage Nitrogen Reduction Strategies Study includes
monitoring at field sites in Florida to evaluate nitrogen reduction in soil and groundwater,
to assess groundwater impacts from various onsite wastewater systems, and to provide
data for parameter estimation, verification, and validation of models developed in Task
D. The Task C.5 QAPP documents the objectives, monitoring framework, sample
frequency and duration, and analytical methods to be used at the field sites. This report
documents the progress for instrumentation of the fourth Task C home site (C-HS4) lo-
cated in Hillsborough County, Florida.

2.0 Site Description

The C-HS4 field site is also the B-HS2 passive nitrogen reduction system site located in
Hillsborough County, FL adjacent to Eagle Lake and |jjjjij Creek in a rural area. The
Task B.6 installation report for the B-HS2 system documents the experimental system
design which was installed in September 2012. The existing onsite sewage treatment
and disposal system (OSTDS) consisted of a 1,050 gallon concrete septic tank located
adjacent to the soil treatment unit which is a mounded drainfield (P.T.l.™ bundles). The
new passive treatment system consists of a replacement 1,050 gallon two chamber
concrete primary tank; 300 gallon concrete recirculation tank; 900 gallon concrete Stage
1 unsaturated media filter; 300 gallon concrete pump tank; and 1,500 gallon two
chamber concrete Stage 2 saturated media biofilter.
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3.0 Installation of Monitoring Points

An initial site investigation was conducted August 30, 2012 and September 4, 2012 to
determine groundwater flow direction and to identify the OSTDS plume. Five standpipe
piezometers were installed with a hand auger in the vicinity of the drainfield and the
property corners to determine the groundwater flow direction. Soil descriptions were
noted and samples collected during installation. These standpipe piezometers consist of
1-inch diameter PVC with 5-foot screen (0.01-inch slots). Once a piezometer was in
place, 20/30 grade silica sand was poured around the piezometer to a height above the
piezometer screen. Approximately 6 to 12 inches of bentonite was placed above the
sand pack. Native soil was used to fill the remainder of the borehole around the pie-
zometer. A 7-inch diameter irrigation cover was installed over each standpipe piezome-
ter to protect the monitoring point and decrease disturbance to the homeowner.

Groundwater levels were measured using a flat tape water level meter graduated in feet
(measurement accuracy is 0.01 feet). Elevations are based on National Geodetic Verti-
cal Datum of 1929. Table 1 summarizes the piezometer survey information and initial
groundwater elevations recorded enabling a determination of groundwater flow direction.
As depicted in Figure 1, the general groundwater flow direction was to the southeast.

Table 1
Site C-HS4 Standpipe Piezometers Groundwater Elevation
Groundwater | Groundwater | Groundwater

Tvoe of Monitorin Top Elevation* Elevation® Elevation®

Identification yp Point 9 | Elevation* (ft) (ft) (ft)
oin (ft) Sept 4, Sept 6, Sept 14,
2012 2012 2012

PZ01-BKG 1” Standpipe Pie-

zometer, 5’ screen 19.08 14.93 14.45 15.99
PZ02-BKG 1” Standpipe Pie-

zometer, 5’ screen 28.72 21.84 NR 24.10
PZ03-BKG 1” Standpipe Pie-

zometer, 5" screen 24.85 19.27 19.06 21.30
PZ04-BKG 1” Standpipe Pie-

zometer, 5" screen 18.82 13.12 13.83 16.24
PZ05-BKG 1” Standpipe Pie-

zometer, 5’ screen 20.79 NR 16.35 17.23
PZ06-BKG 1” Standpipe Pie-

zometer, 5’ screen 22.17 NR 15.41 16.08
'Based on National Geodetic Vertical Datum of 1929
NR=no reading
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Figure 1
Surficial Groundwater Contours September 4, 2012

During the September 4, 2012 site visit, the OSTDS plume was also located using a
push-pull sampler to obtain groundwater samples which were screened for conductivity
at five locations downgradient of the drainfield bed as shown in Figure 2. Samples were
taken from the top portion of the groundwater, approximately 5-feet below grade. Addi-
tionally, stainless steel drivepoint piezometers with a 1-foot screen were installed in the
push-pull sampler locations. Appendix A summarizes the field measurements taken at
the push-pull sampler locations, drivepoints and the standpipe piezometers including:
temperature, pH, specific conductance, and dissolved oxygen concentrations as well as
approximate nitrate and nitrite test strip measurements. The highest conductivity and
nitrate test strip readings were at the PP4, PP3 and PP2 locations approximately 5-feet
below grade.
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Figure 2
C-HS4 Initial Groundwater Screening
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Initial groundwater samples were collected September 6, 2012 for water quality analysis.
Groundwater samples were obtained using a peristaltic pump, which was attached
directly to dedicated standpipe piezometer or drivepoint tubing. Samples were collected
after sufficient purging (the sample was clear and pH and conductivity readings had
stabilized) had occurred. Field parameters were then recorded.

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 laboratory. 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 laboratory. Chain of
custody forms, provided in Appendix B, were used to document the transfer of samples
from field personnel to the analytical laboratory.

Field parameters (pH, specific conductance, temperature (Temp), and dissolved oxygen
(DO)) were measured using portable electronic probes with probe tips placed in an
overflowing plastic beaker as groundwater was being pumped. All samples were
analyzed by the laboratory for: total alkalinity, total Kjeldahl nitrogen (TKN-N), ammonia
nitrogen (NHs-N), nitrate/nitrite nitrogen (NOx-N), and chemical oxygen demand (COD),
total phosphorus (TP), and chloride (CL). All analyses were performed by an
independent and fully certified analytical laboratory (Southern Analytical Laboratory).
Table 2 lists the analytical parameters, analytical methods, and detection limits for these
analyses. The complete water quality analytical results for preliminary Sample Event No.
1 are listed in Table B.1 of Appendix B along with the laboratory report containing the
raw analytical data.
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Analytical Parameters, Method of Analysis, and Detection Limits

Analytical Parameter

Method of Analysis

Method Detection Limit

(mg/L)
Total Alkalinity as CaCO; SM 2320B 2 mg/L
Chemical Oxygen Demand (COD) EPA 410.4 10 mg/L
Total Kjeldahl Nitrogen (TKN-N) EPA 351.2 0.05 mg/L
Ammonia Nitrogen (NH3-N) EPA 350.1 0.005 mg/L
Nitrate/Nitrite Nitrogen (NOx-N) EPA 300.0 0.02 mg/L
Total Phosphorus SM 4500P-E 0.01 mg/L
Chloride EPA 300.0 0.05 mg/L

During the September 6" site visit, the groundwater levels were measured in the previ-
ously installed piezometers. Groundwater elevations were higher, but the direction of
the groundwater flow was similar (Figure 3) to that on September 4, 2012.

Figure 3

Surficial Groundwater Contours September 6, 2012
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As depicted in Figure 4, the general groundwater flow direction continued to be towards
the southeast.

Figure 4
Surficial Groundwater Contours September 14, 2012
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Based on the groundwater flow direction and initial groundwater sampling data, a sam-
pling grid for groundwater screening was developed downgradient of the soil treatment
unit. On December 3, 2012, a 10-foot by 5-foot grid spacing was staked. Transect lines
A through S run east-west, roughly parallel to the groundwater flow direction and in-
crease (higher letter identification) moving southward from the drainfield. Transect lines
0 through 10 run north-south, roughly perpendicular to the groundwater flow direction
and increase moving from the west to east. Based on initial screening data, 29 monitor-
ing locations were chosen within the grid for standpipe piezometer installation. Each
monitoring location was assigned a unigue identification indicating grid location (self ex-
planatory), and depth below ground surface (bottom of the well screen in feet). For ex-
ample E03-8 is a standpipe piezometer sampler located on the grid at EO3 at 8 feet be-
low ground surface. Figure 5 shows the monitoring plan and grid.
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Figure 5
Monitoring Plan and Grid
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A soil and water assessment of the site was completed during the week of December 3
through 7, 2012. Dirilling services were provided by Environmental Drilling Service, Inc.,
Orlando, FL. Groundwater screening using a direct push drilling rig was conducted at
three grid locations: D03, D05, and BKG near PZ03. A %s-inch diameter stainless steel
covered by a screen sheath was placed via the direct push method at the screened in-

tervals provided in Table 3.

Table 3

Groundwater Screening Intervals: Depth Below Land Surface (feet)
Location D03 Location D05 Location BKG

6-10 6-10 8-12
8-12 8-12 10-14
10-14 10-14 12-16
12-16 12-16 14-18
16-20 14-18
21-25 16-20

When the screen was located at the proper depth, the sheath was retracted to allow
groundwater to flow into the screen. Groundwater samples were then collected with a
peristaltic pump and dedicated polyethylene tubing as shown in Figure 6. Sample col-
lection was performed in accordance with FDEP Standard Operating Procedures DEP-
SOP-001/01 FS2200. Recorded groundwater field parameters, including pH, tempera-
ture, conductivity, dissolved oxygen, turbidity, nitrate and nitrite test strips, are provided
in Appendix C, Table C.1. In addition, the groundwater sampling logs are provided in
Appendix C. In addition, water samples at each depth were collected for laboratory anal-
ysis for chloride.
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Peristaltic Pump

Figure 6
Photo of Groundwater Sample Collection
A Geoprobe™ rig was also used to install a total of 46 piezometers. Two of these pie-
zometers (at grid locations HO5 and G02) were 2-inch diameter PVC piezometers with
7.5-foot screens (0.01-inch slots) installed primarily for slug testing to determine hydrau-
lic conductivity.
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The remaining 44 piezometers were installed at 22 locations in nested dual clusters at
two depths relative to the groundwater elevation as depicted in Figure 7. The
Geoprobe™ rig was used to auger (4.25-inch inner diameter) to 7-feet below the top of
the groundwater table. The piezometer nest was placed inside the hollow auger and
completed with 20/30 grade silica sand around the screens, a 1-foot bentonite seal be-
tween the screens (using Y-inch bentonite pellets), and natural backfill to the top of
grade. To capture the expected groundwater fluctuations, a 5-foot screen was used in
the shallow 1-inch diameter piezometer in each set of nested piezometers. The deeper
3/4-inch diameter piezometer at each location had a 1-foot screen. The shallow pie-
zometer at each location was positioned so that the top of the screen was 4-feet above
the groundwater table. A summary of the nested piezometer installations is as follows:

1. Upper piezometer (1-inch diameter, 5-foot screen) — bottom of screen 1-feet be-
low top of groundwater table.

2. Lower piezometer (3/4-inch diameter, 1-foot screen) — bottom of screen 6-feet
below bottom of “upper piezometer” screen.

Ground Surface

Lower | U
Grout pper
PZ Pz
Natural Backfill
Bentonite Seal 7 Feet
20/30 Sand
_Groundwater Elevation | _ __________ _| I =
1 Feet
Bentonite Seal
20/30 Sand 6 Feet
20/30 Sand
Figure 7
Nested Standpipe Piezometers Configuration
Groundwater Table Elevation 7-feet BGS
FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE 1-12

C-HS4 INSTRUMENTATION REPORT HAZEN AND SAWYER, P.C.



0:\44237-001R004\Wpdocs\Report\Final

April 2013

Nested piezometers were placed at grid locations AB-04; C--03, -06; D--03, -04; E--03, -
04, -05, -06, -07; F-03, -04; H-04; I--06, -10; J--04, -07; N—04, -07, -10; S-10; BKG. A
schematic of the C-HS4 monitoring network is shown in Figure 8. Table 4 provides a
complete list of all the standpipe piezometers installed November and December, 2012.

BKG
D

PZ04
D
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D
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i
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D
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Figure 8
C-HS4 Monitoring Network
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Table 4
Site C-HS4 Installed Piezometers November through December, 2012
- Top | Bottom
Idetri\;l:ca Type of Monitoring Point Latitude Longitude Elev' | Elev*
(feet) | (feet)
1" Standpipe Piezometer,
1 | BKG-10 5' screen 27°49'43.0172"N | 82°20'57.0468"W | 24.60 15.22
3/4" Standpipe Piezometer,
2 | BKG-15 1' screen 27°49'43.0164"N | 82°20'57.0476"W | 24.60 10.17
1" Standpipe Piezometer,
3 | PZ-AB4-08 | 5'screen 27°49'41.9845"N | 82°20'55.6230"W | 18.65 10.27
3/4" Standpipe Piezometer,
4 | PZ-AB4-15 1' screen 27°49'41.9862"N | 82°20'55.6233"W | 18.59 4.09
1" Standpipe Piezometer,
5| PZ-C1 5' screen 27°49'41.7944"N | 82°20'56.0339"W | 22.85 12.70
1" Standpipe Piezometer,
6 | PZ-C2 5' screen 27°49'41.7918"N | 82°20'55.9247"W | 21.23 9.73
1" Standpipe Piezometer,
7 | PZ-C3-08 5' screen 27°49'41.8127"N | 82°20'55.7760"W | 19.63 11.83
3/4" Standpipe Piezometer,
8 | PZ-C3-15 1' screen 27°49'41.8136"N | 82°20'55.7772"W | 19.64 5.09
1" Standpipe Piezometer,
9 | PZ-C6-08 5' screen 27°49'41.7516"N | 82°20'55.4435"W | 17.53 9.03
3/4" Standpipe Piezometer,
10 | PZ-C6-15 1' screen 27°49'41.7499"N | 82°20'55.4422"W | 17.53 3.13
1" Standpipe Piezometer,
11 | PZ-D3-08 5' screen 27°49'41.7573"N | 82°20'55.7808"W | 19.62 11.63
3/4" Standpipe Piezometer,
12 | PZ-D3-15 1' screen 27°49'41.7563"N | 82°20'55.7811"W | 19.64 5.08
1" Standpipe Piezometer,
13 | PZ-D4-08 5' screen 27°49'41.7390"N | 82°20'55.6608"W | 18.77 10.89
3/4" Standpipe Piezometer,
14 | PZ-D4-15 1' screen 27°49'41.7402"N | 82°20'55.6606"W | 18.76 4.21
1" Standpipe Piezometer,
15 | PZ-E1 5' screen 27°49'41.6954"N | 82°20'56.0331"W | 22.92 11.42
1" Standpipe Piezometer,
16 | PZ-E2 5' screen 27°49'41.6928"N | 82°20'55.9235"W | 21.03 9.33
17 | PZ-E3-08 é Ss(fi’;‘i]p'pe PIeZOmeter, | 57049'41.7026"N | 82°20'55.7868'W | 19.66 | 11.41
3/4" Standpipe Piezometer,
18 | PZ-E3-15 1' screen 27°49'41.7041"N | 82°20'55.7866"W | 19.64 4.98
1" Standpipe Piezometer,
19 | PZ-E4-08 5' screen 27°49'41.6872"N | 82°20'55.6706"W | 18.70 10.80
3/4" Standpipe Piezometer,
20 | PZ-E4-15 1' screen 27°49'41.6864"N | 82°20'55.6700"W | 18.69 4.31
1" Standpipe Piezometer,
21 | PZ-E5-08 5' screen 27°49'41.6680"N | 82°20'55.5514"W | 18.15 10.25
3/4" Standpipe Piezometer,
22 | PZ-E5-15 1' screen 27°49'41.6690"N | 82°20'55.5499"W | 18.13 3.56
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Table 4
Site C-HS4 Installed Piezometers November through December, 2012
- Top | Bottom
Idetri\(t;:ca Type of Monitoring Point Latitude Longitude Elev' | Elev'
(feet) | (feet)

1" Standpipe Piezometer,

23 | PZ-E6-08 5' screen 27°49'41.6488"N | 82°20'55.4485"W | 17.83 9.95
3/4" Standpipe Piezometer,

24 | PZ-E6-15 1' screen 27°49'41.6496"N | 82°20'55.4489"W | 17.85 3.45
1" Standpipe Piezometer,

25 | PZ-E7-08 5' screen 27°49'41.6257"N | 82°20'55.3379"W | 17.55 8.87
3/4" Standpipe Piezometer,

26 | PZ-E7-15 1' screen 27°49'41.6258"N | 82°20'55.3395"W | 17.55 3.05
1" Standpipe Piezometer,

27 | PZ-F3-08 5' screen 27°49'41.6501"N | 82°20'55.7840"W | 19.54 11.59
3/4" Standpipe Piezometer,

28 | PZ-F3-15 1' screen 27°49'41.6507"N | 82°20'55.7850"W | 19.55 5.05
1" Standpipe Piezometer,

29 | PZ-F4-08 5' screen 27°49'41.6385"N | 82°20'55.6814"W | 18.83 11.13
3/4" Standpipe Piezometer,

30 | PZ-F4-15 1' screen 27°49'41.6389"N | 82°20'55.6804"W | 18.88 4.48
1" Standpipe Piezometer,

31| PZ-G1 5' screen 27°49'41.5442"N | 82°20'55.9241"W | 20.72 12.82
2" Standpipe Piezometer,

32 | PZ-G2-12.5 | 7.5' screen 27°49'41.6192"N | 82°20'55.9153"W | 21.03 8.88
1" Standpipe Piezometer,

33 | PZ-H4-08 5' screen 27°49'41.5382"N | 82°20'55.6987"W | 19.19 10.91
3/4" Standpipe Piezometer,

34 | PZ-H4-15 1' screen 27°49'41.5393"N | 82°20'55.6966"W | 19.22 4.45
2" Standpipe Piezometer,

35 | PZ-H5-11.5 | 7.5 screen 27°49'41.4854"N | 82°20'55.5639"W | 18.58 7.86

36 | PZ-16-08 é Sséil‘i]p'pe PIeZOMEter, | 57049'41.4568'N | 82°20'55.4915'W | 18.42 |  9.37
3/4" Standpipe Piezometer, 3.87

37 | PZ-16-15 1' screen 27°49'41.4556"N | 82°20'55.4913"W | 18.42 )
1" Standpipe Piezometer,

38 | PZ-110-08 5' screen 27°49'41.5523"N | 82°20'55.1520"W | 16.87 8.95
3/4" Standpipe Piezometer,

39 | PZ-110-15 1' screen 27°49'41.5520"N | 82°20'55.1531"W | 16.92 4.42
1" Standpipe Piezometer,

40 | PZ-J4-08 5' screen 27°49'41.4303"N | 82°20'55.6982"W | 19.26 11.32
3/4" Standpipe Piezometer,

41 | PZ-J4-15 1' screen 27°49'41.4310"N | 82°20'55.6971"W | 19.25 4.73
1" Standpipe Piezometer,

42 | PZ-J7-08 5' screen 27°49'41.4247"N | 82°20'55.3834"W | 17.86 9.41
3/4" Standpipe Piezometer,

43 | PZ-J7-15 1' screen 27°49'41.4249"N | 82°20'55.3819"W | 17.87 3.45
1" Standpipe Piezometer,

44 | PZ-N4-08 5' screen 27°49'41.2372"N | 82°20'55.7136"W | 19.28 11.00
3/4" Standpipe Piezometer,

45 | PZ-N4-15 1' screen 27°49'41.2383"N | 82°20'55.7148"W | 19.30 4.82
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Table 4
Site C-HS4 Installed Piezometers November through December, 2012
- Top | Bottom
Idetri\(t;:ca Type of Monitoring Point Latitude Longitude Elev' | Elev'
(feet) | (feet)
1" Standpipe Piezometer,
46 | PZ-N7-08 5' screen 27°49'41.2616"N | 82°20'55.4265"W | 18.01 9.46
3/4" Standpipe Piezometer,
47 | PZ-N7-15 1' screen 27°49'41.2628"N | 82°20'55.4270"W | 18.03 3.23
1" Standpipe Piezometer,
48 | PZ-N10-08 5' screen 27°49'41.3101"N | 82°20'55.1237"W | 16.92 9.17
3/4" Standpipe Piezometer,
49 | PZ-N10-15 1' screen 27°49'41.3103"N | 82°20'55.1250"W | 16.83 2.59
1" Standpipe Piezometer,
50 | PZ-S10-08 5' screen 27°49'41.0518"N | 82°20'55.1229"W | 17.03 8.78
51 | DP-01 SST Drivepoint 27°49'41.5922"N | 82°20'55.8124"W | 19.25
52 | DP-02 SST Drivepoint 27°49'41.6416"N | 82°20'55.8110"W | 19.24
53 | DP-03 SST Drivepoint 27°49'41.6937"N | 82°20'55.8136"W | 19.49
54 | DP-04 SST Drivepoint 27°49'41.7401"N | 82°20'55.8129"W | 19.22
55 | DP-05 SST Drivepoint 27°49'41.7910"N | 82°20'55.8131"W | 19.25
56 | DP-06 SST Drivepoint 27°49'41.8397"N | 82°20'55.8205"W | 19.38

'Elevation above mean seal level based on NGVD 1929

4.0 Soil Assessment

Continuous soil samples were collected using the direct push method at grid locations
BKG, DP-04 and E7. Soil samples were collected in direct push hollow tubes. The soil
descriptions are provided in Appendix D, Table D.1. The soil samples were submitted to
the University of Florida IFAS Analytical Services Laboratory and University of Florida
SWS Mineralogy Core Laboratory for analysis. The soil samples were analyzed for
particle size distribution (see Table D.2), pH, organic matter, cation exchange capacity
(CEC), ammonia, nitrate, TKN, phosphorus, potassium, calcium, magnesium, and
sodium concentrations (see Table D.3). The complete soil data set is included in
Appendix D.

Additionally, soil from the auger flights during installation of standpipe piezometers was
classified as the auger was retracted from the ground. Soil encountered generally in-
cluded brown, tan fine sands and clay. The boring logs are included in Appendix D.

5.0 Preliminary Groundwater Sampling

Groundwater screening was conducted during installation December 3 through 7, 2012.
Groundwater screening field parameters are outlined in Appendix E including tempera-
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ture, pH and specific conductance measurements for some of the monitoring locations.
Based on the preliminary groundwater specific conductance measurements, the general
plume appears to extend to the southeast as expected. Sampling and analysis using
standard analytical methods is required to confirm the plume extent and is scheduled for
January 2013.
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Appendix A: C-HS4 September Sampling Results

Table A.1
Site C-HS4 Initial Site Monitoring
Est. Est.
Depth NO3- | NO2-
o Below Sample Temp | pH sc DO N N

ID Description Ground Dfalte/ C) S) (mg/ (Te.st (Te.st
Surface Time L) Strip | Strip

(ft) mg- | mg-

N/L) N/L)
PPO1 | PP Sampler 5 9/4/2012 29.6 | 3.63 | 1,140 | 5.37 0
PPO2 | PP Sampler 5 9/4/2012 30.1 | 4.06 571 | NR 5 0
PPO3 | PP Sampler 5 9/4/2012 29.0 | 3.90 708 | NR 15 0
PPO4 | PP Sampler 5 9/4/2012 29.3 | 3.74 952 | NR 0 0
PPO5 | PP Sampler 5 9/4/2012 31.8 | 4.10 252 | NR 0 0
DP0O1 | DP Sampler 7 9/6/12 9:15 26.8 | 4.00 540 | 0.51 NR NR
DP02 | DP Sampler 7 9/6/12 9:45 26.7 | 4.50 596 | 0.20 NR NR
DP03 | DP Sampler 7 9/6/1210:30 | 26.9 | 4.84 639 | 1.86 NR NR
DP04 | DP Sampler 7 9/6/1213:20 | 26.0 | 5.50 747 | 1.36 NR NR
DPO5 | DP Sampler 7 9/6/1213:35 | 26.0 | 4.84 350 | 1.41 NR NR
DP06 | DP Sampler 7 9/6/12 14:05 | 26.1 | 5.05 488 | 0.57 NR NR
Pz01 1"PZ, 5' screen 10 9/6/1211:00 | 26.8 | 4.32 669 | 0.86 15 0
PZ03 1"PZ, 5' screen 6 9/6/1212:00 | 26.6 | 3.53 210 | 1.18 NR NR
Pz04 1"PZ, 5' screen 6 9/6/1211:45 | 27.8 | 3.88 801 | 7.07 NR NR
Pz05 1"PZ, 5' screen 6 9/6/1214:30 | 26.1 | 4.96 687 | 2.38 NR NR
Pz06 1"PZ, 5' screen 11 9/6/1214:45 | 25.4 | 4.75 380 | 4.03 NR NR

NR = no reading was taken

PP = push pull sampler

DP = drivepoint sampler PZ = standpipe piezometer sampler
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Sample IDs

CHS4-STE
CHS4-DP01-7
CHS4-DP02-7
CHS4-DP03-7
CHS4-DP-04
CHS4-DP-05
CHS4-DP-06
CHS4-PZ01-10

Sample
Date/Time

9/10/12 9:00
9/6/129:15

9/6/12 9:45

9/6/12 10:30
9/6/12 13:20
9/6/12 13:45
9/6/12 14:05
9/6/12 11:00

CHS4-PZ01-10 Dup 9/6/12 11:05

CHS4-PZ03
CHS4-PZ04
CHS4-PZ05
CHS4-PZ06

Notes:

9/6/12 12:00
9/6/12 11:45
9/6/12 14:30
9/6/12 15:00

Temp
(°©)
26.8
26.8
26.7
26.9
26.0
26.0
26.1
26.8
26.8
26.6
27.8
26.1
26.1

pH

7.0
4.0
5.5
4.8
5.5
4.8
5.1
4.3
4.3
3.5
3.9
5.0
4.8

Table B.1

Water Quality Data Preliminary Sample Event No. 1

Total
Alkalinity
(mg/L)

610

2
4.2
12
39
8.4
15

(mg

Specific coD

Conductance ™ TKN Organic N

L) ©S) (mg/L) (mg/L N)! (mg/L N) (mg/L N)?
0.4 1463 68.0 68 13.0
0.51 540 47 5.0 1.8 1.8
0.2 596 31 8.4 3.7 3.7
1.86 639 67 14.4 5.4 5.4
1.4 747 72 19.3 43 4.3
1.4 350 47 1.5 1.2 1.1
0.6 488 49 2.2 1.4 1.3
0.86 669 40 13.4 43 4.3
0.86 669 40 12.2 4.2 4.2
1.2 210 56 1.2 1.2 1.2
7.07 801 44 1.0 0.95 0.9
2.4 687 40 11.3 3.3 3.1
4 380 67 21 2 1.8

Total Nitrogen (TN) is a calculated value equal to the sum of TKN and NOy
%Organic Nitrogen (ON) is a calculated value equal to the difference of TKN and NH-

*Total Inorganic Nitrogen (TIN) is a calculated value equal to the sum of NHz and NOy
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

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY
C-HS4 INSTRUMENTATION REPORT

TIN

55.0
3.2
4.7
9.0

15.0
0.4
0.8
9.1
8.0
0.1
0.1
8.2

NH3-N NOXx

(mg/L N) (mg/L N) (mg/L N)®
55 0.03
0.021 3.2
0.014 4.7
0.009 9
0.01 15
0.09 0.27
0.068 0.75
0.018 9.1
0.014 8
0.046 0.02
0.009 0.05
0.19 8
0.16 0.11
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0.3

™
(mg/L)

7.1
0.05
0.057
0.35
0.075
0.064
0.064
0.044
0.044
0.13
0.069
0.062
31

Chloride
(mgiL)

25
24
31
28
12
16
30
29
11
25
30
14



Hazen and Sawyer
10002 Princess Palm Ave, Suite 200
Tampa, FL 33619

Laboratory Report

September 28, 2012
Work Order: 1210253

Project Name

Hillsborough County C-HS4 SE#1

Parameters Units Results * Method MDL Prepared Analyzed By
Sample Description CHS4-DP01-7"

Matrix Groundwater

SAL Sample Number 1210253-01

Date/Time Collected 09/06/12 09:15

Collected by Josephine Edeback-Hirst

Date/Time Received 09/06/12 17:00

Client Provided Field Data

pH 4.0

Temperature 26.8 °C

Conductivity 540 umhos

Dissolved Oxygen 0.51 mg/L

Inorganics

Ammonia as N mg/L 0.021 1 EPA 350.1 0.009 09/11/12 14:33 MMF
Chemical Oxygen Demand mg/L 47 EPA410.4 10  09/11/1209:00 09/11/1211:10 CDB
Chloride mg/L 25 EPA 300.0 0.050 09/18/12 16:55 JAG
Nitrate+Nitrite (N) mg/L 3.2 EPA 353.2 0.05 09/12/12 11:22 MMF
Phosphorous - Total as P mg/L 0.050 SM 4500P-E 0.010 09/12/1209:55 09/14/1212:59 MMF
Total Alkalinity mg/L 20U SM 2320B 2.0 09/11/12 09:21 TJH
Total Kjeldahl Nitrogen mg/L 1.8 EPA 351.2 0.05 09/10/12 16:20 09/13/12 11:35 MMF
Sample Description CHS4-DP02-7"

Matrix Groundwater

SAL Sample Number 1210253-02

Date/Time Collected
Collected by
Date/Time Received

Client Provided Field Data

pH

Temperature

Conductivity

Dissolved Oxygen

Inorganics

Ammonia as N mg/L
Chemical Oxygen Demand mg/L
Chloride mg/L
Nitrate+Nitrite (N) mg/L
Phosphorous - Total as P mg/L
Total Alkalinity mg/L
Total Kjeldahl Nitrogen mg/L

09/06/12 09:45
Josephine Edeback-Hirst
09/06/12 17:00

4.5

26.7 °C

596 umhos

0.20 mg/L

0.014 1 EPA 350.1
31 EPA 410.4
24 EPA 300.0
4.7 EPA 353.2

0.057 SM 4500P-E
4.2 1 SM 2320B
3.7 EPA 351.2

0.009 09/11/12 14:35 MMF
10  09/11/1209:00 09/11/1211:10 CDB
0.050 09/18/12 16:55  JAG
0.05 09/12/1211:25 MMF
0.010 09/12/1209:55 09/14/1213:00 MMF
2.0 09/10/1210:47  TJH

0.05 09/10/1216:20 09/13/1211:37 MMF

FDOH Laboratory No.E84129
NELAP Accredited

Page 1 of 14

Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q.A. Manager



Hazen and Sawyer
10002 Princess Palm Ave, Suite 200
Tampa, FL 33619

Laboratory Report

September 28, 2012
Work Order: 1210253

Project Name

Hillsborough County C-HS4 SE#1

Parameters Units Results * Method MDL Prepared Analyzed By
Sample Description CHS4-DP03-7"

Matrix Groundwater

SAL Sample Number 1210253-03

Date/Time Collected 09/06/12 10:30

Collected by Josephine Edeback-Hirst

Date/Time Received 09/06/12 17:00

Client Provided Field Data

pH 4.8

Temperature 26.9 °C

Conductivity 639 umhos

Dissolved Oxygen 1.86 mg/L

Inorganics

Ammonia as N mg/L 0.009 U EPA 350.1 0.009 09/11/12 14:52 MMF
Chemical Oxygen Demand mg/L 67 EPA410.4 10  09/11/1209:00 09/11/1211:10 CDB
Chloride mg/L 31 EPA 300.0 0.050 09/18/12 16:55 JAG
Nitrate+Nitrite (N) mg/L 9.0 EPA 353.2 0.05 09/12/12 11:27 MMF
Phosphorous - Total as P mg/L 0.35 SM 4500P-E 0.010 09/12/1209:55 09/14/12 13:03 MMF
Total Alkalinity mg/L 12 SM 2320B 2.0 09/10/12 10:47 TJH
Total Kjeldahl Nitrogen mg/L 54 EPA 351.2 0.05 09/10/1216:20 09/13/1212:15 MMF

Sample Description
Matrix

SAL Sample Number
Date/Time Collected
Collected by
Date/Time Received

Client Provided Field Data

pH

Temperature

Conductivity

Dissolved Oxygen

Inorganics

Ammonia as N mg/L
Chemical Oxygen Demand mg/L
Chloride mg/L
Nitrate+Nitrite (N) mg/L
Phosphorous - Total as P mg/L
Total Alkalinity mg/L
Total Kjeldahl Nitrogen mg/L

CHS4-PZ01-10'
Groundwater

1210253-04

09/06/12 11:00

Josephine Edeback-Hirst
09/06/12 17:00

4.3

26.8 °C

669 umhos

0.86 mg/L

0.018 | EPA 350.1
40 EPA 410.4
30 EPA 300.0
9.1 EPA 353.2

0.044 SM 4500P-E
20 U SM 2320B
4.3 EPA 351.2

0.009 09/11/12 14:54 MMF
10  09/11/1209:00 09/11/1211:10 CDB
0.050 09/18/12 16:55  JAG
0.05 09/12/1211:29 MMF
0.010 09/12/12 09:55 09/14/1213:05 MMF
2.0 09/10/1210:47  TJH

0.05 09/10/1216:20 09/13/1211:39 MMF

FDOH Laboratory No.E84129
NELAP Accredited

Page 2 of 14

Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q.A. Manager



Hazen and Sawyer
10002 Princess Palm Ave, Suite 200
Tampa, FL 33619

Laboratory Report

September 28, 2012
Work Order: 1210253

Project Name

Hillsborough County C-HS4 SE#1

Parameters Units Results * Method MDL Prepared Analyzed By
Sample Description CHS4-PZ01-10' Dup

Matrix Groundwater

SAL Sample Number 1210253-05

Date/Time Collected 09/06/12 11:05

Collected by Josephine Edeback-Hirst

Date/Time Received 09/06/12 17:00

Client Provided Field Data

pH 4.3

Temperature 26.8 °C

Conductivity 669 umhos

Dissolved Oxygen 0.86 mg/L

Inorganics

Ammonia as N mg/L 0.014 | EPA 350.1 0.009 09/11/12 14:56  MMF
Chemical Oxygen Demand mg/L 40 EPA410.4 10  09/11/1209:00 09/11/1211:10 CDB
Chloride mg/L 29 EPA 300.0 0.050 09/18/12 16:55 JAG
Nitrate+Nitrite (N) mg/L 8.0 EPA 353.2 0.05 09/12/12 11:31 MMF
Phosphorous - Total as P mg/L 0.044 SM 4500P-E 0.010 09/12/1209:55 09/14/1213:06 MMF
Total Alkalinity mg/L 20U SM 2320B 2.0 09/10/12 10:47 TJH
Total Kjeldahl Nitrogen mg/L 4.2 EPA 351.2 0.05 09/10/1216:20 09/13/1211:41  MMF
Sample Description CHS4-PZ04

Matrix Groundwater

SAL Sample Number 1210253-06

Date/Time Collected
Collected by
Date/Time Received

Client Provided Field Data

pH

Temperature

Conductivity

Dissolved Oxygen

Inorganics

Ammonia as N mg/L
Chemical Oxygen Demand mg/L
Chloride mg/L
Nitrate+Nitrite (N) mg/L
Phosphorous - Total as P mg/L
Total Alkalinity mg/L
Total Kjeldahl Nitrogen mg/L

09/06/12 11:45
Josephine Edeback-Hirst
09/06/12 17:00

3.9
27.8°C
801 umhos
7.07 mg/L
0.009 U EPA 350.1
44 EPA 410.4
25 EPA 300.0
0.05 EPA 353.2
0.069 SM 4500P-E
20 U SM 2320B
0.95 EPA 351.2

0.009 09/11/12 14:58 MMF
10  09/11/1209:00 09/11/1211:10 CDB
0.050 09/18/12 16:55  JAG
0.01 09/12/12 10:53 MMF
0.010 09/12/12 09:55 09/14/12 13:07 MMF
2.0 09/10/1210:47  TJH

0.05 09/10/1216:20 09/13/12 11:42 MMF

FDOH Laboratory No.E84129
NELAP Accredited

Page 3 of 14

Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q.A. Manager



Hazen and Sawyer
10002 Princess Palm Ave, Suite 200
Tampa, FL 33619

Laboratory Report

September 28, 2012
Work Order: 1210253

Project Name

Hillsborough County C-HS4 SE#1

Parameters Units Results * Method MDL Prepared Analyzed By
Sample Description CHS4-PZ03

Matrix Groundwater

SAL Sample Number 1210253-07

Date/Time Collected 09/06/12 12:00

Collected by Josephine Edeback-Hirst

Date/Time Received 09/06/12 17:00

Client Provided Field Data

pH 3.5

Temperature 26.6 °C

Conductivity 210 umhos

Dissolved Oxygen 1.2 mg/L

Inorganics

Ammonia as N mg/L 0.046 EPA 350.1 0.009 09/11/12 15:00 MMF
Chemical Oxygen Demand mg/L 56 EPA410.4 10  09/11/1209:00 09/11/1211:10 CDB
Chloride mg/L 11 EPA 300.0 0.050 09/18/12 16:55 JAG
Nitrate+Nitrite (N) mg/L 0.02 1 EPA 353.2 0.01 09/12/12 10:56 MMF
Phosphorous - Total as P mg/L 0.13 SM 4500P-E 0.010 09/12/1209:55 09/14/12 13:08 MMF
Total Alkalinity mg/L 20U SM 2320B 2.0 09/10/12 10:47 TJH
Total Kjeldahl Nitrogen mg/L 1.2 EPA 351.2 0.05 09/10/1216:20 09/13/12 11:43 MMF
Sample Description CHS4-DP-06

Matrix Groundwater

SAL Sample Number 1210253-08

Date/Time Collected
Collected by
Date/Time Received

Client Provided Field Data

pH

Temperature

Conductivity

Dissolved Oxygen

Inorganics

Ammonia as N mg/L
Chemical Oxygen Demand mg/L
Chloride mg/L
Nitrate+Nitrite (N) mg/L
Phosphorous - Total as P mg/L
Total Alkalinity mg/L
Total Kjeldahl Nitrogen mg/L

09/06/12 14:05
Josephine Edeback-Hirst
09/06/12 17:00

5.1

26.1°C

488 umhos

0.6 mg/L

0.068 EPA 350.1
49 EPA 410.4
16 EPA 300.0

0.75 EPA 353.2

0.064 SM 4500P-E
15 SM 2320B
14 EPA 351.2

0.009 09/11/12 15:02 MMF
10  09/11/1209:00 09/11/1211:10 CDB
0.050 09/18/12 16:55  JAG
0.01 09/12/12 10:58 MMF
0.010 09/12/1209:55 09/14/1213:09 MMF
2.0 09/10/1210:47  TJH

0.05 09/10/1216:20 09/13/12 11:44 MMF

FDOH Laboratory No.E84129
NELAP Accredited

Page 4 of 14

Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q.A. Manager



Hazen and Sawyer
10002 Princess Palm Ave, Suite 200
Tampa, FL 33619

Laboratory Report

September 28, 2012
Work Order: 1210253

Project Name

Hillsborough County C-HS4 SE#1

Parameters Units Results * Method MDL Prepared Analyzed By
Sample Description CHS4-DP-04

Matrix Groundwater

SAL Sample Number 1210253-09

Date/Time Collected 09/06/12 13:20

Collected by Josephine Edeback-Hirst

Date/Time Received 09/06/12 17:00

Client Provided Field Data

pH 5.5

Temperature 26.0 °C

Conductivity 747 umhos

Dissolved Oxygen 1.4 mg/L

Inorganics

Ammonia as N mg/L 0.010 | EPA 350.1 0.009 09/11/12 15:04 MMF
Chemical Oxygen Demand mg/L 72 EPA410.4 10  09/11/1209:00 09/11/1211:10 CDB
Chloride mg/L 28 EPA 300.0 0.050 09/20/12 16:48  JAG
Nitrate+Nitrite (N) mg/L 15 EPA 353.2 0.25 09/12/12 11:38  MMF
Phosphorous - Total as P mg/L 0.075 SM 4500P-E 0.010 09/12/1209:55 09/14/1213:11  MMF
Total Alkalinity mg/L 39 SM 2320B 2.0 09/10/12 10:47 TJH
Total Kjeldahl Nitrogen mg/L 4.3 EPA 351.2 0.05 09/10/1216:20 09/13/1211:46 MMF
Sample Description CHS4-DP-05

Matrix Groundwater

SAL Sample Number 1210253-10

Date/Time Collected
Collected by
Date/Time Received

Client Provided Field Data

pH

Temperature

Conductivity

Dissolved Oxygen

Inorganics

Ammonia as N mg/L
Chemical Oxygen Demand mg/L
Chloride mg/L
Nitrate+Nitrite (N) mg/L
Phosphorous - Total as P mg/L
Total Alkalinity mg/L
Total Kjeldahl Nitrogen mg/L

09/06/12 13:45
Josephine Edeback-Hirst
09/06/12 17:00

4.8

26.0 °C

350 umhos

1.4 mg/L

0.090 EPA 350.1
47 EPA 410.4
12 EPA 300.0

0.27 EPA 353.2

0.064 SM 4500P-E
8.4 SM 2320B
1.2 EPA 351.2

0.009 09/11/12 15:06 MMF
10  09/11/1209:00 09/11/1211:10 CDB
0.050 09/18/12 16:55  JAG
0.01 09/12/1211:02 MMF
0.010 09/12/1209:55 09/14/1213:12 MMF
2.0 09/10/1210:47  TJH

0.05 09/10/1216:20 09/13/12 11:47 MMF

FDOH Laboratory No.E84129
NELAP Accredited

Page 5 of 14

Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q.A. Manager



Hazen and Sawyer
10002 Princess Palm Ave, Suite 200
Tampa, FL 33619

Laboratory Report

September 28, 2012
Work Order: 1210253

Project Name

Hillsborough County C-HS4 SE#1

Parameters Units Results * Method PQL MDL Prepared Analyzed By
Sample Description CHS4-PZ05

Matrix Groundwater

SAL Sample Number 1210253-11

Date/Time Collected 09/06/12 14:30

Collected by Josephine Edeback-Hirst

Date/Time Received 09/06/12 17:00

Client Provided Field Data

pH 5.0

Temperature 26.1°C

Conductivity 687 umhos

Dissolved Oxygen 2.4 mg/L

Inorganics

Ammonia as N mg/L 0.19 EPA 350.1 0.040 0.009 09/11/12 15:08 MMF
Chemical Oxygen Demand mg/L 40 EPA410.4 25 10  09/11/1209:00 09/11/1211:10 CDB
Chloride mg/L 30 EPA 300.0 0.20 0.050 09/18/12 16:55 JAG
Nitrate+Nitrite (N) mg/L 8.0 EPA 353.2 0.20 0.05 09/12/12 11:33 MMF
Phosphorous - Total as P mg/L 0.062 SM 4500P-E 0.040 0.010 09/12/1209:55 09/14/1213:13 MMF
Total Alkalinity mg/L 9.4 SM 2320B 8.0 2.0 09/10/12 10:47 TJH
Total Kjeldahl Nitrogen mg/L 3.3 EPA 351.2 0.20 0.05 09/10/1216:23 09/14/1212:11  MMF
Sample Description CHS4-PZ06

Matrix Groundwater

SAL Sample Number 1210253-12

Date/Time Collected 09/06/12 15:00

Collected by Josephine Edeback-Hirst

Date/Time Received 09/06/12 17:00

Client Provided Field Data

pH 4.8

Temperature 26.1°C

Conductivity 380 umhos

Dissolved Oxygen 4.0 mg/L

Inorganics

Ammonia as N mg/L 0.16 EPA 350.1 0.040 0.009 09/11/12 15:14 MMF
Chemical Oxygen Demand mg/L 67 EPA410.4 25 10  09/11/1209:00 09/11/1211:10 CDB
Chloride mg/L 14 EPA 300.0 0.20 0.050 09/18/12 16:55 JAG
Nitrate+Nitrite (N) mg/L 0.1 EPA 353.2 0.04 0.01 09/12/12 11:07 MMF
Phosphorous - Total as P mg/L 3.1 SM 4500P-E 0.20 0.050 09/12/12 09:55 09/14/1213:59 MMF
Total Alkalinity mg/L 8.4 SM 23208 8.0 2.0 09/10/1210:47  TJH
Total Kjeldahl Nitrogen mg/L 2.0 EPA 351.2 0.20 0.05 09/10/1216:23 09/14/1212:13 MMF

FDOH Laboratory No.E84129
NELAP Accredited

Page 6 of 14

Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q.A. Manager



Hazen and Sawyer September 28, 2012

10002 Princess Palm Ave, Suite 200 Work Order: 1210253
Tampa, FL 33619

Inorganics - Quality Control

Spike  Source %REC RPD
Analyte Result PQL MDL Units Level Result %REC Limits RPD Limit
Batch BI21012 - COD prep
Blank (BI21012-BLK1) Prepared & Analyzed: 09/11/12
Chemical Oxygen Demand 10 U 25 10 mg/L
LCS (BI21012-BS1) Prepared & Analyzed: 09/11/12
Chemical Oxygen Demand 47 25 10 mg/L 50 94 90-110
Matrix Spike (BI121012-MS1) Source: 121025310 Prepared & Analyzed: 09/11/12
Chemical Oxygen Demand 90 25 10 mg/L 50 47 86 85-115
Matrix Spike Dup (BI21012-MSD1) Source: 1210253-10 Prepared & Analyzed: 09/11/12
Chemical Oxygen Demand 90 25 10 mg/L 50 47 86 85-115 0 32
Batch BI21057 - Digestion for TKN by EPA 351.2
Blank (BI21057-BLK1) Prepared: 09/10/12 Analyzed: 09/13/12
Total Kjeldahl Nitrogen 0.05 U 0.20 0.05 mg/L
LCS (BI21057-BS1) Prepared: 09/10/12 Analyzed: 09/13/12
Total Kjeldahl Nitrogen 2.32 0.20 0.05 mg/L 25 92 90-110
Matrix Spike (BI21057-MS1) Source: 1210131-07 Prepared: 09/10/12 Analyzed: 09/13/12
Total Kjeldahl Nitrogen 3.05 0.20 0.05 mg/L 25 0.697 93 80-120
Matrix Spike Dup (BI21057-MSD1) Source: 1210131-07 Prepared: 09/10/12 Analyzed: 09/13/12
Total Kjeldahl Nitrogen 3.14 0.20 0.05 mg/L 2.5 0.697 97 80-120 3 20
Batch BI21058 - Digestion for TKN by EPA 351.2
Blank (BI21058-BLK1) Prepared: 09/10/12 Analyzed: 09/14/12
Total Kjeldahl Nitrogen 0.05 U 0.20 0.05 mg/L
FDOH Laboratory No.E84129 Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q.A. Manager
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Hazen and Sawyer
10002 Princess Palm Ave, Suite 200
Tampa, FL 33619

Inorganics - Quality Control

September 28, 2012
Work Order: 1210253

Spike  Source %REC RPD
Analyte Result PQL MDL Units Level Result %REC  Limits RPD Limit
Batch BI21058 - Digestion for TKN by EPA 351.2
LCS (BI21058-BS1) Prepared: 09/10/12 Analyzed: 09/14/12
Total Kjeldahl Nitrogen 2.54 0.20 0.05 mg/L 25 100 90-110
Matrix Spike (BI21058-MS1) Source: 1210248-02 Prepared: 09/10/12 Analyzed: 09/14/12
Total Kjeldahl Nitrogen 2.84 0.20 0.05 mg/L 25 0.781 81 80-120
Matrix Spike Dup (BI21058-MSD1) Source: 1210248-02 Prepared: 09/10/12 Analyzed: 09/14/12
Total Kjeldahl Nitrogen 3.03 0.20 0.05 mg/L 25 0.781 89 80-120 7 20
Batch Bl21111 - Ammonia by SEAL
Blank (BI21111-BLK1) Prepared & Analyzed: 09/11/12
Ammonia as N 0.009 U 0.040 0.009 mg/L
LCS (BI21111-BS1) Prepared & Analyzed: 09/11/12
Ammonia as N 0.47 0.040  0.009 mg/L 0.50 94 90-110
Matrix Spike (BI21111-MS1) Source: 1210004-07 Prepared & Analyzed: 09/11/12
Ammonia as N 0.51 0.040 0.009 mg/L 0.50 0.027 97 90-110
Matrix Spike Dup (BI21111-MSD1) Source: 1210004-07 Prepared & Analyzed: 09/11/12
Ammonia as N 0.49 0.040  0.009 mg/L 0.50 0.027 93 90-110 4 10
Batch BI21112 - Ammonia by SEAL
Blank (BI21112-BLK1) Prepared & Analyzed: 09/11/12
Ammonia as N 0.009 U 0.040 0.009 mg/L

FDOH Laboratory No.E84129
NELAP Accredited
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Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q.A. Manager



Hazen and Sawyer
10002 Princess Palm Ave, Suite 200
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Inorganics - Quality Control

September 28, 2012
Work Order: 1210253

Spike  Source %REC RPD
Analyte Result PQL MDL Units Level Result %REC Limits RPD Limit
Batch Bl21112 - Ammonia by SEAL
LCS (BI21112-BS1) Prepared & Analyzed: 09/11/12
Ammonia as N 0.48 0.040  0.009 mg/L 0.50 96 90-110
Matrix Spike (BI121112-MS1) Source: 1210353-01 Prepared & Analyzed: 09/11/12
Ammonia as N 0.47 0.040  0.009 mg/L 0.50 ND 95 90-110
Matrix Spike Dup (BI21112-MSD1) Source: 1210353-01 Prepared & Analyzed: 09/11/12
Ammonia as N 0.47 0.040  0.009 mg/L 0.50 ND 93 90-110 2 10
Batch BI21121 - alkalinity
Blank (BI21121-BLK1) Prepared & Analyzed: 09/10/12
Total Alkalinity 20U 8.0 2.0 mg/L
Blank (BI21121-BLK2) Prepared & Analyzed: 09/10/12
Total Alkalinity 20U 8.0 2.0 mg/L
LCS (BI21121-BS1) Prepared & Analyzed: 09/10/12
Total Alkalinity 120 8.0 2.0 mg/L 120 95 90-110
LCS (BI21121-BS2) Prepared & Analyzed: 09/10/12
Total Alkalinity 120 8.0 2.0 mg/L 120 95 90-110
Matrix Spike (BI21121-MS1) Source: 1210037-01 Prepared & Analyzed: 09/10/12
Total Alkalinity 280 8.0 2.0 mg/L 120 170 86 80-120
Matrix Spike (BI21121-MS2) Source: 1210338-01 Prepared & Analyzed: 09/10/12
Total Alkalinity 280 8.0 2.0 mg/L 120 150 103 80-120

FDOH Laboratory No.E84129
NELAP Accredited
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Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q.A. Manager
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10002 Princess Palm Ave, Suite 200
Tampa, FL 33619

Inorganics - Quality Control

September 28, 2012
Work Order: 1210253

Spike  Source %REC RPD
Analyte Result PQL MDL Units Level Result %REC  Limits RPD Limit
Batch BI21121 - alkalinity
Matrix Spike Dup (BI21121-MSD1) Source: 1210037-01 Prepared & Analyzed: 09/10/12
Total Alkalinity 290 8.0 2.0 mg/L 120 170 95 80-120 4 26
Matrix Spike Dup (BI21121-MSD2) Source: 1210338-01 Prepared & Analyzed: 09/10/12
Total Alkalinity 280 8.0 2.0 mg/L 120 150 103 80-120 0 26
Batch BI21201 - Nitrate 353.2 by seal
Blank (BI21201-BLK1) Prepared & Analyzed: 09/12/12
Nitrate+Nitrite (N) 0.01 U 0.04 0.01 mg/L
LCS (BI21201-BS1) Prepared & Analyzed: 09/12/12
Nitrate+Nitrite (N) 0.779 0.04 0.01 mg/L 0.80 97 90-110
Matrix Spike (BI121201-MS1) Source: 1210051-01 Prepared & Analyzed: 09/12/12
Nitrate+Nitrite (N) 1.25 0.04 0.01 mg/L 1.0 0.315 93 77-119
Matrix Spike Dup (BI121201-MSD1) Source: 1210051-01 Prepared & Analyzed: 09/12/12
Nitrate+Nitrite (N) 1.27 0.04 0.01 mg/L 1.0 0.315 96 77-119 2 20
Batch BI21223 - Digestion for TP by EPA 365.2/SM4500PE
Blank (BI21223-BLK1) Prepared: 09/12/12 Analyzed: 09/14/12
Phosphorous - Total as P 0.010 U 0.040 0.010 mg/L
LCS (BI21223-BS1) Prepared: 09/12/12 Analyzed: 09/14/12
Phosphorous - Total as P 0.839 0.040 0.010 mg/L 0.80 105 90-110

FDOH Laboratory No.E84129
NELAP Accredited
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Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q.A. Manager
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10002 Princess Palm Ave, Suite 200 Work Order: 1210253
Tampa, FL 33619

Inorganics - Quality Control

Spike  Source %REC RPD
Analyte Result PQL MDL Units Level Result %REC  Limits RPD Limit
Batch BI21223 - Digestion for TP by EPA 365.2/SM4500PE
Matrix Spike (BI21223-MS1) Source: 1210183-05 Prepared: 09/12/12 Analyzed: 09/14/12
Phosphorous - Total as P 1.03 0.040 0.010 mg/L 1.0 0.0379 99 75-125
Matrix Spike Dup (BI121223-MSD1) Source: 1210183-05 Prepared: 09/12/12 Analyzed: 09/14/12
Phosphorous - Total as P 1.04 0.040 0.010 mg/L 1.0 0.0379 100 75-125 1 25
Batch BI21241 - alkalinity
Blank (BI21241-BLK1) Prepared & Analyzed: 09/11/12
Total Alkalinity 20U 8.0 2.0 mg/L
LCS (BI21241-BS1) Prepared & Analyzed: 09/11/12
Total Alkalinity 120 8.0 2.0 mg/L 120 95 90-110
Matrix Spike (BI21241-MS1) Source: 1210165-01 Prepared & Analyzed: 09/11/12
Total Alkalinity 290 8.0 2.0 mg/L 120 170 95 80-120
Matrix Spike Dup (BI121241-MSD1) Source: 1210165-01 Prepared & Analyzed: 09/11/12
Total Alkalinity 290 8.0 2.0 mg/L 120 170 95 80-120 0 26
Batch BI21825 - lon Chromatography 300.0 Prep
Blank (BI21825-BLK1) Prepared & Analyzed: 09/18/12
Chloride 0.050 U 0.20 0.050 mg/L
LCS (BI21825-BS1) Prepared & Analyzed: 09/18/12
Chloride 2.75 0.20 0.050 mg/L 3.0 92 85-115
FDOH Laboratory No.E84129 Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q.A. Manager
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Hazen and Sawyer
10002 Princess Palm Ave, Suite 200
Tampa, FL 33619

Inorganics - Quality Control

September 28, 2012
Work Order: 1210253

Spike  Source %REC RPD
Analyte Result PQL MDL Units Level Result %REC  Limits RPD Limit
Batch BI21825 - lon Chromatography 300.0 Prep
LCS Dup (BI21825-BSD1) Prepared & Analyzed: 09/18/12
Chloride 2.77 0.20 0.050 mg/L 3.0 92 85-115 0.7 200
Matrix Spike (BI21825-MS1) Source: 1210253-06 Prepared & Analyzed: 09/18/12
Chloride 29.0 0.20 0.050 mg/L 3.0 25.4 120 80-120
Matrix Spike (B121825-MS2) Source: 1210337-02 Prepared & Analyzed: 09/18/12
Chloride 432 0.20 0.050 mg/L 3.0 10100 NR 80-120
Batch BI22019 - lon Chromatography 300.0 Prep
Blank (BI22019-BLK1) Prepared & Analyzed: 09/20/12
Chloride 0.050 U 0.20 0.050 mg/L
LCS (BI22019-BS1) Prepared & Analyzed: 09/20/12
Chloride 2.82 0.20 0.050 mg/L 3.0 94 85-115
LCS Dup (BI22019-BSD1) Prepared & Analyzed: 09/20/12
Chloride 2.81 0.20 0.050 mg/L 3.0 94 85-115 0.4 200
Matrix Spike (BI122019-MS1) Source: 1211048-01 Prepared & Analyzed: 09/20/12
Chloride 22.2 0.20 0.050 mg/L 3.0 19.0 107 80-120
Matrix Spike (BI122019-MS2) Source: 1210337-02 Prepared & Analyzed: 09/20/12
Chloride 5,730 +O 0.20 0.050 mg/L 300 10100 NR 80-120

FDOH Laboratory No.E84129
NELAP Accredited
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Francis |. Daniels, Laboratory Director
Leslie C. Boardman, Q.A. Manager
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10002 Princess Palm Ave, Suite 200 Work Order: 1210253
Tampa, FL 33619

* 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.

+0 Matrix spike source sample was over the reccommended range for the method.
FDOH Laboratory No.E84129 Francis |. Daniels, Laboratory Director
NELAP Accredited Leslie C. Boardman, Q.A. Manager
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Appendix C: Groundwater Screening

Table C.1
Site C-HS4 Groundwater Screening December 3 and 4, 2012"

. Est. Est
L eation Srr:;ercgg Temp | pH | SC ([r:; ;| oRP | Turbidty | No3N '\?:Si\'
(°C) (uS) (mV) (NTU) (Test Strip .
(ft bgs) L) mg-NIL) Strip mg-
N/L)
6-10' 23.8 | 5.19 | 311.0 | 0.77 38.8 443 0 0
8-12' 23.8 | 5.25 | 268.0 | 0.94 -65.6 384 0 0
D03 10-14' NR | 6.35| 289.0 | 0.53 -2.7 NR NR NR
12-16' 23.1| 7.08 | 749.0 | 2.78 40.3 MAX NR NR
16-20' NR NR NR NR NR NR NR NR
21-25' NR NR NR NR NR NR NR NR
6-10' 23.8 | 5.02 | 466.0 | 1.34 -95.3 5.47 5 0
8-12' 24.0 | 5.62 | 491.0 | 0.96 | -135.0 761 1 0
DO5 10-14' 245 | 5.75 | 452.0 | 2.14 | -106.4 623 0 0
12-16' 24.6 | 5.74 | 365.0 | 0.86 | -175.4 50.1 0 0
14-18' 246 | 5.94 | 404.0 | 3.16 | -135.8 80.1 0 0
16-20' NR NR NR NR NR NR NR NR
8-12' 242 | 452 | 143.7 | 1.79 | -118.7 19 0 0
BKG- 10-14' 243 | 5.67 | 173.7 | 4.02 | -122.4 29.5 0 0
PZ03 12-16' 24.1 | 6.06 | 126.7 | 1.03 | -213.5 664 0 0
14-18' 24.2 | 6.23 | 166.5 | 3.53 | -228.8 MAX 0 0
"Groundwater screening samples collected using a direct push rig
FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE C-1
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Appendix D: Soil Sample Descriptions

D# Location Depth M.unsell
(ft bgs) Soil Color
1 5.0-7.4 10YR 2/1
2 7.4-8.0 10YR 3/4
3 8.0-11.3 10YR 3/3
4 BKG 11.3-12.2 10YR 2/2
5 12.2-13.0 10YR 3/2
6 13.0-14.4 10YR 4/3
7 14.4-15.0 10YR 5/2
8 15.0-18.9 10YR 4/2
9 5.0-6.2 10YR 3/2
10 6.2-7.3 10YR 2/2
11 DP04 7.3-8.3 10YR 2/2
12 8.3-10.0 10YR 5/3
13 10.0-12.5 10YR 5/2
14 5.0-7.1 10YR 3/2
15 7.1-7.8 10YR 2/2
16 7.8-9.8 10YR 2/1
17 9.8-12.7 10YR 3/2
18 12.7-13.8 10YR 4/2
19 E7 13.8-14.1 10YR 3/2
20 14.1-15.0 10YR 2/2
21 15.0-20.0 10YR 6/2
22 20.0-21.0 10YR 8/1
23 21.0-22.0 10YR 8/1
24 22.0-25.0 10YR 8/1

FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY
C-HS4 INSTRUMENTATION REPORT

PAGE D-1
HAZEN AND SAWYER, P.C.
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Table D.2
Site C-HS4 Soil Particle Size Distribution

Particle Size Ditribution (% <2mm)
ID# Location | Depth (ft) sand Fra.ctlons (%) - - TOta,'l (%) Texture Class
Very Coarse Coarse Medium Fine Very Fine Sand Silt Clay
2.0-1.0mm |1.0-0.5mm]| 0.5-0.25 mm | 0.25-0.10 mm | 0.10-0.05 mm| 2.0-0.05 0.05-0.002 <0.002
1 5.0-7.4 0.1 5.8 47.4 37.3 6.3 94.4 3.3 2.3 sand
2 7.4-8.0 0.0 0.6 4.3 50.6 27.7 87.5 4.6 7.8 fine sand
3 8.0-11.3 0.0 0.3 2.5 55.6 29.2 86.8 4.9 8.3 loamy sand
4 BKG 11.3-12.2 0.1 0.6 2.8 51.2 17.2 69.2 15.7 15.1 sandy loam
5 12.2-13.0 0.0 0.1 2.8 76.4 15.9 94.3 3.5 2.2 fine sand
6 13.0-14.4 0.0 0.7 6.0 77.4 13.8 97.8 BDL 4.9 fine sand
7 14.4-15.0 0.1 0.6 3.9 70.0 21.2 95.5 1.1 3.4 fine sand
8 15.0-18.9 0.3 0.6 4.2 66.1 20.0 91.0 5.3 3.7 fine sand
9 5.0-6.2 0.2 3.3 25.7 48.9 12.7 90.5 6.7 2.7 sand
10 6.2-7.3 0.1 3.7 32.2 50.5 11.1 97.5 BDL 2.6 fine sand
11 DP04 (7.3-8.3 0.2 3.7 34.6 40.9 5.7 85.0 10.8 4.2 loamy sand
12 8.3-10.0 0.2 4.4 30.2 59.9 2.7 96.9 BDL 4.1 fine sand
13 10.0-12.5 0.1 1.1 8.6 65.8 15.3 91.3 4.1 4.6 fine sand
14 5.0-7.1 0.0 1.3 40.1 52.5 4.8 98.8 BDL 2.6 fine sand
15 7.1-7.8 0.0 1.0 17.4 61.6 16.7 96.0 0.1 4.0 fine sand
16 7.8-9.8 0.0 2.1 17.9 51.7 15.4 84.0 12.3 3.7 loamy sand
17 9.8-12.7 0.0 0.7 20.8 64.2 11.0 95.8 1.1 3.2 fine sand
18 E7 12.7-13.8 0.4 8.3 534 29.9 2.7 94.9 3.9 1.3 sand
19 13.8-14.1 3.4 30.7 33.4 22.4 2.9 92.2 3.4 4.4 Coarse sand
21 15.0-20.0 14.3 13.6 16.6 20.6 2.7 68.5 16.6 15.0 sandy loam
Duplicate 14 5.0-7.1 0.0 1.2 38.1 53.9 4.8 98.3 BDL 2.0 fine sand
Duplicate 18 12.7-13.8 0.4 10.6 59.0 26.4 2.1 98.6 BDL 1.8 sand
STD 1.3 8.6 15.4 13.1 4.0 58.7 23.2 18.2 sandy loam
STD 3.6 14.5 22.8 14.9 4.0 60.2 17.6 22.2 sandy clay loam
FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY PAGE D-2
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Table D.3
Site C-HS4 Soil Sample Parameters

ID# [Location| Depth TN TKN OrgN | NH3-N | NOxN TIN P K Ca Mg Na Ec Cl pH BufpH | OrgMt CEC %C

ft mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg ds/m mg/kg % calc calc - %
1 5.0-7.4 398.6 398.0 396.6 141 0.60 2.0 173.2 22.24 180.7 4.43 18.09 0.04 17.31 4.70 7.26 3.58 8.22 2.40
2 7.4-8.0 264.7 264.7 263.2 1.46 0.05 15 154.6 16.80 73.70 4.72 14.99 0.02 5.28 4.49 7.10 2.84 8.69 1.90
3 8.0-11.3 165.8 165.8 164.5 1.23 0.06 13 122.5 15.63 105.0 12.95 25.20 0.04 3.16 4.55 7.35 1.62 7.33 1.09
4 BKG 11.3-12.2 746.2 746.2 744.2 2.00 0.02 2.0 142.7 18.76 109.3 14.72 20.74 0.06 6.20 4.56 6.84 4.18 11.33 2.80
5 12.2-13.0 190.1 190.1 188.5 1.65 -0.02 1.6 35.87 9.50 81.29 4.83 15.30 0.04 3.94 4.94 7.63 1.30 4.32 0.87
6 13.0-14.4 219 22.0 211 0.88 -0.10 0.8 111 6.68 61.20 0.50 9.84 0.02 4.42 5.55 7.95 0.52 131 0.35
7 14.4-15.0 47.1 47.1 45.2 1.89 -0.06 18 0.75 8.33 141.1 19.30 11.69 0.04 5.96 5.69 7.95 0.28 1.99 0.19
8 15.0-18.9 774 775 75.1 2.37 -0.00 24 6.74 12.44 191.1 83.89 20.53 0.26 7.33 4.66 7.90 0.50 3.67 0.34
9 5.0-6.2 100.8 99.7 98.0 1.74 1.08 2.8 11.52 5.34 95.33 23.29 10.83 0.10 13.69 5.10 7.82 0.62 2.72 0.42
10 6.2-7.3 914 90.3 88.7 1.59 1.13 2.7 27.18 7.13 117.7 24.28 10.86 0.08 9.93 5.54 7.82 0.70 2.89 0.47
11 |DP0O4 7.3-8.3 176.7 176.4 175.1 1.25 0.32 1.6 60.44 9.63 211.0 49.17 1171 0.06 10.54 5.66 7.70 1.23 4.62 0.82
12 8.3-10.0 50.9 50.4 49.3 1.10 0.53 1.6 25.13 6.63 135.2 32.22 10.00 0.06 5.76 5.51 7.85 0.43 2.75 0.29
13 10.0-12.5 62.5 62.1 60.5 1.60 0.36 2.0 8.72 10.72 174.3 77.32 14.44 0.28 5.46 4.59 7.89 0.60 3.30 0.40
14 50-7.1 27.2 26.8 26.0 0.76 0.44 12 10.39 4.44 51.02 9.43 8.78 0.06 5.06 5.75 7.95 0.21 1.23 0.14
15 7.1-78 194.2 193.9 192.5 1.49 0.29 1.8 142.3 4.54 63.63 11.79 15.33 0.18 10.82 4.33 7.63 171 4.16 1.15
16 7.8-9.8 897.8 897.8 896.3 1.46 0.02 15 221.1 6.79 110.1 38.65 28.15 0.12 18.93 4.25 6.91 6.48 10.99 4.34
17 9.8-12.7 201.8 201.6 200.3 1.24 0.25 15 36.85 5.46 64.93 8.72 13.59 0.06 6.34 4.93 7.79 1.06 2.81 0.71
18 12.7-13.8 50.2 50.1 49.2 0.93 0.06 1.0 14.92 4.48 40.46 3.03 10.92 0.06 4.59 5.05 7.94 0.21 1.30 0.14
19 |E7 13.8-14.1 132.1 131.9 130.5 1.36 0.18 15 103.8 4.87 79.67 10.73 10.25 0.14 6.29 4.78 7.83 0.91 242 0.61
20 14.1-15.0 2024 201.8 198.8 3.05 0.61 3.7 254.6 10.50 562.0 102.7 16.55 0.68 18.20 3.99 7.74 3.96 6.73 2.65
21 15.0-20.0 452.0 451.1 442.5 8.58 0.85 9.4 521.0 57.50 1880 368.4 69.78 1.00 48.19 6.23 7.55 4.57 20.58 3.06
22 20.0-21.0 607.0 605.9 598.9 6.94 1.15 8.1 653.9 59.73 2479 678.6 73.98 1.62 452.9 7.63 7.74 5.82 24.88 3.90
23 21.0-22.0 286.5 285.6 2812 4.39 0.88 5.3 3159 29.38 2546 1171 32.72 1.56 329.2 7.71 7.86 1.83 25.79 1.23
24 22.0-25.0 354.1 353.3 348.1 5.20 0.84 6.0 295.5 34.94 3221 1552 34.16 2.70 594.2 7.16 7.81 2.82 32.94 1.89
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,

®Total Inorganic Nitrogen (TIN) is a calculated value equal to the sum of NH3 and NOx

D.O. - Dissolved oxygen

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.
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Appendix E: December Groundwater Sampling

Table E.1

Field Parameter Results
(December 3 through 7, 2012)

Temp Specific Est. Est.
Sample ID C) pH Conductance NO3-N NO2-N

(uS/cm) (Test Strip mg-N/L) | (Test Strip mg-N/L)
Pz01 234 | 5.61 472 2 0
PZ-AB4-08 NR | 5.97 407 0 0
PZ-AB4-15 NR | 7.57 597 0 0
PZ-C2 25.0 | 5.92 160 NR NR
PZ-C3-08 23.9 | 5.83 344 NR NR
PZ-C3-15 NR | 6.23 534 NR NR
PZ-C6-08 NR | 4.26 537 0 0
PZ-C6-15 NR | 5.26 414 0 0
PZ-D3-08 24.8 | 6.01 462 NR NR
PZ-D3-15 NR | 6.58 491 0 0
PZ-D4-08 23.4 | 547 302 NR NR
PZ-D4-15 NR | 5.98 429 0 0
PZ-E2 23.9 | 6.15 273 NR NR
PZ-E3-08 21.7 | 5.93 594 NR NR
PZ-E3-15 NR | 6.31 345 0 0
PZ-E4-08 23.4 | 557 328 0 0
PZ-E4-15 243 | 6.31 634 0 0
PZ-E5-08 23.7 | 5.48 472 1 0
PZ-E5-15 243 | 5.84 502 0 0
PZ-E6-08 23.7 | 5.43 531 0 0
PZ-E6-15 24.2 | 5.36 522 0 0
PZ-E7-08 23.9 | 5.02 550 6 0
PZ-E7-15 NR | 6.08 834 0 0
PZ-F3-08 23.1 | 548 329 0 0
PZ-F3-15 NR | 6.22 447 0 0
PZ-F4-08 23.5 | 4.87 396 1 0
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Appendix E April 2013
Table E.1
Field Parameter Results
(December 3 through 7, 2012)
Specific Est. Est.
Sample ID Te;mp pH Conductance NO3-N NO2-N

) (uS/cm) (Test Strip mg-N/L) | (Test Strip mg-N/L)
PZ-F4-15 NR | 6.07 613 0 0
PZ-H4-08 NR | 4.71 337 1 0
PZ-H4-15 NR | 6.46 535 0 0
PZ-16-08 NR | 4.48 3.84 1 0
PZ-16-15 NR | 5.55 501 0 0
PZ-110-08 NR | 6.19 671 6 0
PZ-110-15 NR | 6.89 815 0 0
PZ-14-08 NR | 5.37 374 5 0
PZ-14-15 NR | 6.22 530 0 0
PZ-17-08 240 | 5.54 488 5 0
PZ-J7-15 NR | 5.32 271 0 0
PZ-N4-08 NR | 6.17 401 0 0
PZ-N4-15 NR | 6.47 578 0 0
PZ-N7-08 NR | 6.09 588 NR NR
PZ-N7-15 NR | 5.23 344 NR NR
PZ-N10-08 NR | 6.36 512 0 0
PZ-N10-15 NR | 6.78 937 0 0
PZ-S10-08 NR | 6.29 351 0 0
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