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C-HS1 Monitoring 
Data Summary Report No. 1 

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 fre-
quency and duration, and analytical methods to be used at the field sites. The Task C.23 
Instrumentation of C-HS1 mound system and plume progress report documents the test 
area design, number and location of monitoring points, and preliminary field parameters 
from monitoring points for this Wakulla County, Florida field site, and preliminary sample 
collection and analyses.  

2.0 Purpose 
This data documents data that was collected in the first C-HS1 mound monitoring and 
sampling event which was conducted May 19, 2011 and May 20, 2011. The correspond-
ing sample event report was submitted as C-HS1 Sample Event Report No. 1, June 
2011, as a deliverable under Task C.24. The monitoring event consisted of measure-
ment of household water meters, groundwater elevation measured within the standpipe 
piezometers, measurement of field parameters, and collection of effluent and groundwa-
ter samples and their analyses in a NELAC certified laboratory.   

3.0 Materials and Methods 

3.1 Project Site 
The C-HS1 field site is located in Wakulla County, FL in a neighborhood near the Wakul-
la River. The drainfield mound at the site contains two drainfields.  One drainfield serves 
the residence onsite and the second drainfield is part of the septic system for the house 
across the street which is located adjacent to the Wakulla River.  The septic system for 
the residence onsite consists of a standard baffled septic tank located in the mound and 
has a gravity fed plastic tubing industries (PTI) multi-pipe bed drainfield. The septic sys-
tem for the house across the dirt road has a standard baffled tank and a pump tank used 
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to pump the effluent under the road to a separate PTI bed drainfield.  Except for the 
drainfield mound, the house, and a small garden, the site is wooded and heavily vege-
tated. 
 
3.2 Operational Monitoring  
The water meters for both houses that have drainfields in the mound at the C-HS1 field 
site were read and recorded.  The homeowners at the site residence do have a garden 
with irrigation, thus the actual wastewater flow can only be estimated.  Although the 
neighboring residence does not have a garden, there is outside water use for other activ-
ities such as vehicle washing and landscape plant watering.  A weather station (Wakulla 
Springs, Shadeville) is located approximately 3 miles from the site. Data from this 
weather station is available at the following website: http://www.wunderground.com.   

3.3 Monitoring and Sampling Locations and Identification 
A schematic of the site monitoring network is shown in Figure 1. Three types of monitor-
ing points were installed:  drive point samplers, standpipe piezometers, and soil lysime-
ters (refer to the Task C QAPP and Task C.23 C-HS1 Progress Report for additional de-
tail). Each groundwater monitoring location has been assigned a unique identification 
indicating the type of monitoring point (DP = drive point, PZ = standpipe piezometer, LY 
= soil lysimeter).  Drive point samplers consist of a stainless steel drive tip and attached 
1-inch long screen connected to flexible tubing that extends to the ground surface.  
Standpipe piezometers consist of a 5 foot, ¾ inch diameter PVC screen with a PVC riser 
extending to the surface.  The two soil lysimeters have a 9 inch ceramic cup attached to 
2 inch PVC pipe with a cap fitted with two valves.  A total of 23 specific monitoring loca-
tions were sampled during this C-HS1 sampling event. For reference, a complete listing 
of the C-HS1 sample locations is presented in Appendix A. 
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3.4 Groundwater Elevation Measurements 
Groundwater level measurements are used to determine hydraulic gradients, directions 
of flow, rates of flow, locations of groundwater recharge and discharge, the amount of 
water in storage, the change in storage over time, and aquifer hydraulic characteristics. 
Groundwater levels were measured using a flat tape water level meter graduated in feet 
(measurement accuracy is 0.01 ft). The groundwater level within all 15 standpipe piezo-
meters was measured consecutively on May 19, 2011 for this sampling event.  Measur-
ing all the standpipe piezometers over a short period of time (approximately 45 minutes) 
provides a snapshot of the groundwater prior to any sampling.  Groundwater levels were 
measured again prior to purging the piezometer for sampling.   

3.5 Water Quality Sample Collection and Analyses 
Groundwater and septic tank effluent (STE) were collected May 19-20, 2011 for water 
quality analysis.  A sample was collected from the septic tank outlet filter to represent the 
effluent delivered to the drainfield.  A peristaltic pump was used to collect STE directly 
into the analysis-specific containers supplied by the analytical laboratory. Groundwater 
samples were obtained using a peristaltic pump, which was either attached directly to 
the drive point tubing or to dedicated standpipe piezometer tubing.  Samples were col-
lected into the analysis-specific containers after sufficient purging (the sample was clear 
and pH and conductivity readings had stabilized) had occurred. A 50 KPa vacuum was 
placed on the soil lysimeters the day before sampling.  The first 200+ mL of sample was 
used to rinse the lysimeter and sample tubes before taking the sample.  Field parame-
ters were then recorded. 
 
The analysis-specific containers were supplied by the analytical laboratory and con-
tained 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 rec-
orded on chain-of-custody forms supplied by the laboratory.  Chain of custody forms 
were used to document the transfer of samples from field personnel to the analytical la-
boratory.    
 
In addition, the field sample duplicates were collected immediately subsequent to the 
regular samples.  The field duplicate samples taken include: 

• PZ-01  
• PZ-07 
• DP-03 
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Field parameters (pH, specific conductance, temperature (Temp), and dissolved oxygen 
(DO)) were measured using portable electronic probes with probe tips placed in an over-
flowing plastic beaker as groundwater was being pumped.  All samples were analyzed 
by the laboratory for: total alkalinity, total Kjeldahl nitrogen (TKN-N), ammonia nitrogen 
(NH3-N), nitrate/nitrite nitrogen (NOX-N), chemical oxygen demand (COD), and total 
phosphorus (TP). Additionally, the STE sample was analyzed for carbonaceous biologi-
cal oxygen demand (CBOD5), total suspended solids (TSS), and total solids % by weight 
(TS), but not COD.  All analyses were performed by an independent and fully certified 
analytical laboratory (Southern Analytical Laboratory). Table 1 lists the analytical para-
meters, analytical methods, and detection limits for these analyses.  
 

Table 1 
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
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 (TP) SM 4500P-E 0.01 mg/L
Carbonaceous Biological Oxygen 
Demand (CBOD5) 

SM5210B 2 mg/L

Total Solids (TS) EPA 160.3 .01 % by wt
Total Suspended Solids (TSS) SM 2540D 1 mg/L

3.6 Data Management  
To allow for a better visualization of the data collected at the site the mapping program 
Surfer was utilized.  Surfer is a grid-based mapping program that interpolates irregularly 
spaced XYZ data into a regularly spaced grid.  Although there are several methods used 
in Surfer to fill in areas where data is missing, the Kriging method was used as the out-
put gave the most informative graphs.  

4.0 Results  

4.1 Operational Data and Site Conditions  
Table 2 summarizes the water meter readings and average daily water use for the resi-
dence at site C-HS1 and the second residence which has a drainfield in the mound at 
site C-HS1.  
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Table 2 
Water Meter Readings and Water Usage for C-HS1 

Residence Date and Time Read Meter Reading Gallons/day 

C-HS1 Residence 4/27/2011 16:30 692569.7  

 5/20/2011 16:15 695923.1 145.9 

Neighboring Residence  4/27/2011 15:55 663669.6  

 5/20/2011 16:15 666348.5 116.4 

 
Appendix B provides monthly recorded meteorological data. Table 3 provides the rec-
orded meteorological data daily averages leading up to and during the sample event.  
Lower than normal rainfall has been reported in the Florida panhandle during the winter 
and spring months.  Rainfall was generally approximately one inch below the long term 
average across the panhandle in March, three inches below average for most areas in 
April, and approximately three inches below average in May.  
 

Table 3 
Meteorological Data Daily Averages Measured May 15, 2011 – May 20, 2011 

Date Temperature 
(°F) 

Humidity 
(%) 

Wind 
(mph) 

Rain Total 
(in) 

 High Avg Low Avg Avg Sum 

5/15/11 76 67 58 63 8 0 
5/16/11 76 63 50 61 9 0 
5/17/11 77 64 50 57 8 0 
5/18/11 82 63 43 55 4 0 
5/19/11 89 69 48 54 2 0 
5/20/11 95 74 52 53 3 0 

 
4.2 Groundwater Levels  
Groundwater level monitoring has been conducted a total of four times (September 
2010, November 2010, April 2011 and May 2011) of the seven months since the first 
piezometers were installed in September 2010.  Water levels were measured at all 
standpipe piezometers on May 19, 2011 for this sampling event as summarized in Table 
4.  Figure 2 illustrates the surficial groundwater contours as measured within the stand-
pipe piezometers on May 19, 2011.  The groundwater elevations have been found to 
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fluctuate due to periods of dry weather and/or heavy precipitation; however, the general 
southeast flow-path does not change.   
 

Table 4 
Standpipe Piezometer Groundwater Levels    

Measured May 19, 2011 

Identification 
Water Table 
Elevation (ft) 
May 19, 2011 

PZ-01 91.26 
PZ-02 91.46 
PZ-03 91.39 
PZ-04 91.64 
PZ-05 91.09 
PZ-06 91.08 
PZ-07 91.42 
PZ-08 91.43 
PZ-09 91.47 
PZ-10 91.41 
PZ-11 91.33 
PZ-12 91.18 
PZ-13 91.30 
PZ-14 91.76 
PZ-15 91.43 
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Figure 2 
Surficial Groundwater Contours May 19, 2011 

 
4.3 Water Quality Analyses 

4.3.1 Field Parameters 
Field parameters (temperature, pH, dissolved oxygen (DO), and specific conductivity) 
were measured at all the sampling locations during the May sampling event and are 
provided in Appendix C.  Variations in measured values were expected as the chemical 
composition of the groundwater varied due to the discharge of STE.  The temperature 
was found to range from 18.6 to 22.6 °C but the inter-quartile range (IQR) was between 
18.8 and 19.3, pH varied from 5.8 to 7.3 with an IQR from 6.6 to 7.1, DO varied from 0.4 
to 6.9 mg/L with an IQR of 0.5 to 1.5, and finally the conductivity varied from 75 to 1,433 
µS with an IQR of 578 to 851 (Table 5).  The small range for some of these field 
parameters may suggest little variation in the plume groundwater.     
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Table 5  
Field Parameters 

Field Parameters Range IQR 
Temperature (°C) 18.6 - 24.2 18.8 – 19.3 
pH 5.8 - 7.3 6.6 - 7.1 
DO (mg/L) 0.4 - 6.9 0.5 – 1.5 
Specific conductance (μS) 75 - 1,433 578 - 851 

4.3.2 Correlations 
Correlations between various field parameters and nitrogen concentration were con-
ducted.  Such correlations can provide insight into expected nitrogen removal or can be 
used to approximate difficult to obtain parameter values.  However, no significant corre-
lations were observed including the relationship between specific conductance and the 
concentration of NOX (Figure 3).  
 

 
Figure 3 

Correlation Between the Specific Conductance (uS) and  
the Concentrations of Nitrate/Nitrite (mg-N/L) 
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4.3.3 Analytical Parameters 
In addition to measuring field parameters, all samples were analyzed for total alkalinity 
(as CaCO3), chemical oxygen demand (COD), total Kjeldahl nitrogen (TKN-N), ammonia 
nitrogen (NH3-N), nitrate/nitrite nitrogen (NOX-N), and total phosphorus (TP).  By ana-
lyzing for the different nitrogen species, a clearer picture will be gained on the transfor-
mation of nitrogen within the plume.  The complete water quality analytical results for 
Sample Event No. 1 are listed in Table 1 of Appendix C. The summary of the water qual-
ity is presented in Table 1 of Appendix D.  The laboratory report containing the raw ana-
lytical data is included in Appendix E.   

4.3.4 Nitrate/Nitrite Concentrations with Depth 
Based on this first sampling event, the general trend of the nitrogen plume at the site can 
be somewhat determined.  Although Surfer is an excellent tool for mapping the informa-
tion from the site, it cannot project a 3-dimensional view of concentrations with depth.  
The 8 drive points and 15 piezometers installed at different locations and depths below 
the ground surface were mapped in Surfer. The concentrations of NOX and specific 
conductance at all locations that groundwater sample was obtained are illustrated in 
Figures 4 and 5 respectively.  The maps show contours of the concentrations as esti-
mated using the Kriging method in Surfer.  As is evident, an overall trend is visible.  The 
highest concentration of NOX (Figure 4) and specific conductance (Figure 5) is close to 
the center of the mound with a maximum concentration in PZ-07. Surrounding the 
mound on all sides, the NOX concentration is very low. The slightly elevated NOX con-
centration seen at the eastern edge of the map (at PZ-06) appears to be unrelated to the 
mound.  One suggestion is the presence of a pet at the residence which is fenced in the 
general area that the piezometer is located. The specific conductance concentrations 
show some movement similar to the groundwater contours (Figure 2). 
 
Karst is a term applied to areas where extensive dissolution of rock (in this area limes-
tone) which has led to the development of subterranean channels through which 
groundwater flows in conduits (enclosed or semi-enclosed channels).  These conduits 
can vary in size from slightly enlarged cracks to tunnels many feet in diameter and many 
feet in length. Two notable features due to fracture controlled flow of karst hydrology are: 
the often unknown flow paths and the wide variability of flow rates.  The NOX map indi-
cates that the nitrogen plume flow path may be dropping vertically in a downward direc-
tion at this site.  Although the May sampling event did provide some insight into the cur-
rent nitrogen plume, the fracture/karst flow makes the plume identification very difficult.   
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Figure 4 

NOX Concentrations (mg-N/L) May 19-20, 2011 
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Figure 5 

Specific Conductance Concentrations (μS) May 19-20, 2011 
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5.0 C-HS1 Data Summary Report No. 1: Summary and Recommendations  

5.1 Summary 
The results of this first sampling event served to identify the general trend of the NOX 
plume and provide the basis upon which to make adjustments and modifications to 
future monitoring locations. Results of Sample Event No. 1 indicate that: 

♦ Although the groundwater fluctuates, the direction of flow does not appear to 
change.   

♦ There are small variations in field parameters over the site with no clear 
correlations between field parameters and NOX concentrations identified.   

♦ The nitrogen plume appears to be flowing in a vertically downward direction 
and possibly extend towards the southeast similar to the groundwater 
contours with elevated concentrations in the mound.  

5.2 Recommendation 
The following recommendation is based on the existing available information in context 
of the overriding goal to develop a field-monitoring framework at home sites and a 
simple groundwater model (Task D).  As discussed in the instrumentation report (Task 
C.23 report), the variability of the underlying limestone rock and clay layers made 
installation of monitoring points very difficult.  The results from this sample event indicate 
that further monitoring of the sample points will not assist in developing the simple 
groundwater model as the plume flow path appears to be in a vertical downward 
direction.  Additional analyses of field parameters and sampling of all locations will not 
provide the information needed to determine the necessary parameters for model 
development nor determination of nitrogen fate and transport.  Therefore, the 
recommendation is to abandon this site.  
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Appendix A: C-HS1 Sample Identification 
Table A.1 

C-HS1 Sample Identification 
 Sample  

ID Type of Monitoring Point Surface Elevation 
(ft) 

Bottom 
Elevation 

(ft) 
1 STE Waste Water NA NA 
2 DP-01 1” Drive Point 96.30 87.05 
3 DP-02 1” Drive Point 95.61 86.71 
4 DP-03 1” Drive Point 96.33 86.49 
5 DP-04 1” Drive Point 96.32 85.71 
6 DP-05 1” Drive Point 96.25 86.70 
7 DP-06 1” Drive Point 96.05 87.35 
8 DP-07 1” Drive Point 96.24 90.14 
9 DP-08 1” Drive Point 97.41 89.89 

10 PZ-01 3/4" Standpipe Piezometer 95.73 85.11 
11 PZ-02 3/4" Standpipe Piezometer 96.17 86.99 
12 PZ-03 3/4" Standpipe Piezometer 96.54 88.66 
13 PZ-04 3/4" Standpipe Piezometer 95.77 85.76 
14 PZ-05 3/4" Standpipe Piezometer 96.06 87.99 
15 PZ-06 3/4" Standpipe Piezometer 95.57 90.26 
16 PZ-07 3/4" Standpipe Piezometer 99.84 87.22 
17 PZ-08 3/4" Standpipe Piezometer 95.91 89.69 
18 PZ-09 3/4" Standpipe Piezometer 96.33 86.73 
19 PZ-10 3/4" Standpipe Piezometer 95.97 88.80 
20 PZ-11 3/4" Standpipe Piezometer 97.17 85.27 
21 PZ-12 3/4" Standpipe Piezometer 96.36 87.93 
22 PZ-13 3/4" Standpipe Piezometer 97.15 89.44 
23 PZ-14 3/4" Standpipe Piezometer 97.31 89.84 
24 PZ-15 3/4" Standpipe Piezometer 99.79 86.73 
25 LY-01 Soil Lysimeter 99.84 ≈93.84 
26 LY-02 Soil Lysimeter 99.79 ≈93.79 
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Appendix B: Weather Station Data 
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Table B.1 

Monthly Recorded Meteorological Data 
 

 

Period 
Temp  
high  
(°F) 

Temp  
avg  
(°F) 

Temp 
low  
(°F) 

Humidity  
high  
(%) 

Humidity  
avg 
(%) 

Humidity  
low  
(%) 

Wind  
high 

(mph) 

Wind  
avg 

(mph) 

Wind  
low 

(mph) 

Rain  
max  
(in) 

Rain  
total  
(in) 

Jan-10 59 47 34 89 64 39 23 17 7 4.66 8.09 
Feb-10 59 47 34 90 66 42 23 18 6 2.13 4.97 
Mar-10 69 56 43 92 65 38 24 18 6 2.62 5.11 
Apr-10 82 68 53 95 64 33 22 16 5 1.54 3.58 
May-10 89 78 66 93 70 45 21 16 5 1.18 2.95 
Jun-10 95 84 73 93 69 44 22 16 4 1.90 7.99 
Jul-10 94 85 75 93 72 50 26 19 5 1.81 7.83 
Aug-10 92 84 76 94 76 56 25 19 4 2.31 9.97 
Sep-10 93 81 69 92 66 39 19 14 4 0.71 2.02 
Oct-10 84 69 53 92 64 35 20 15 4 0.43 0.78 
Nov-10 74 59 44 94 67 40 19 14 5 2.88 3.90 
Dec-10 59 45 30 89 63 36 21 16 6 0.37 1.48 
Jan-11 59 47 34 94 68 42 21 16 5 1.43 4.43 
Feb-11 69 56 42 95 70 43 21 16 5 0.96 2.61 
Mar-11 78 64 49 94 67 39 24 18 6 1.56 3.14 
Apr-11 85 70 54 94 66 37 23 17 5 1.11 2.11 
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Appendix C: Water Quality Analytical Results 
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Sample ID Sample Date Sample Time
Sample 

Type
Temp 
(°C)

pH
Specific 

Conductance 
(µS)

DO       
(mg/L)

Total 
Alkalinity 

(mg/L)

TSS 
(mg/L)

CBOD5 

(mg/L)
COD

TN       
(mg-N/L)

TKN       
(mg-N/L)

Organic N  
(mg-N/L)

NH3-N  
(mg-N/L)

NOx       
(mg-N/L)

TIN        
(mg-N/L)

TP       
(mg-P/L)

TS %      
by Wt.

STE Sample
C-HS1-STE 05/19/11 12:45 G 22.3 7.20 1367 1.36 610 89 92 110.16 110 17.00 93 0.16 93.16 30 0.07
Drive Points
C-HS1-DP01 05/20/11 10:36 G 18.6 6.60 845 0.84 390 55 0.82 0.81 0.58 0.23 0.01 0.24 0.055
C-HS1-DP02 05/20/11 10:22 G 18.7 6.60 770 0.56 370 26 0.87 0.86 0.68 0.18 0.01 0.19 0.042
C-HS1-DP03 05/20/11 12:38 G 18.6 6.60 868 0.44 420 22 0.58 0.57 0.43 0.14 0.01 0.15 0.15
C-HS1-DP03-D 05/20/11 12:40 G 18.6 6.60 868 0.44 430 18 0.60 0.59 0.47 0.12 0.01 0.13 0.17
C-HS1-DP04 05/19/11 17:30 G 18.8 7.10 570 0.38 280 65 0.82 0.77 0.66 0.11 0.05 0.16 0.16
C-HS1-DP05 05/19/11 18:26 G 20.6 7.10 830 1.50 360 22 0.84 0.81 0.75 0.06 0.03 0.09 0.022
C-HS1-DP06 05/19/11 16:54 G 19.2 7.00 926 0.49 370 69 2.21 2.2 2.07 0.13 0.01 0.14 0.22
C-HS1-DP07 05/20/11 12:55 G 18.9 6.60 813 0.46 360 18 0.63 0.62 0.53 0.094 0.01 0.10 0.058

 Piezometers
C-HS1-PZ01 05/20/11 10:11 G 18.9 5.83 75 0.71 33 32 1.64 1.5 1.38 0.12 0.14 0.26 0.17
C-HS1-PZ01-D 05/20/11 10:09 G 18.9 5.83 75 0.71 33 51 1.54 1.4 1.28 0.12 0.14 0.26 0.15
C-HS1-PZ02 05/19/11 15:39 G 19.2 7.10 516 3.02 240 10 0.45 0.44 0.36 0.076 0.01 0.09 0.15
C-HS1-PZ03 05/19/11 15:06 G 19.0 7.10 500 1.95 270 10 0.81 0.8 0.59 0.21 0.01 0.22 0.081
C-HS1-PZ04 05/19/11 16:11 G 19.2 7.20 484 1.45 290 10 0.86 0.85 0.74 0.11 0.01 0.12 0.084
C-HS1-PZ05 05/20/11 11:00 G 18.8 6.60 752 2.58 380 24 1.01 1 1.00 0.005 0.01 0.02 0.071
C-HS1-PZ06 05/19/11 14:37 G 21.3 7.29 580 6.86 300 10 10.13 0.43 0.42 0.01 9.7 9.71 0.026
C-HS1-PZ07 05/20/11 15:26 G 19.6 6.50 999 1.04 320 10 36.60 2.6 2.60 0.005 34 34.01 0.2
C-HS1-PZ07-D 05/20/11 15:30 G 19.6 6.50 999 1.04 320 10 36.60 2.6 2.60 0.005 34 34.01 0.21
C-HS1-PZ09 05/19/11 17:58 G 19.1 7.10 665 0.56 300 10 1.41 1.4 1.15 0.25 0.01 0.26 0.031
C-HS1-PZ10 05/19/11 16:39 G 19.5 7.10 674 0.58 320 10 1.87 1 0.98 0.02 0.87 0.89 0.010
C-HS1-PZ11 05/20/11 11:38 G 18.8 6.69 913 0.43 380 10 3.90 2.8 2.21 0.59 1.1 1.69 0.042
C-HS1-PZ12 05/20/11 12:18 G 19.0 6.60 933 0.78 380 10 6.90 2.4 2.28 0.12 4.5 4.62 0.15
C-HS1-PZ13 05/20/11 13:29 G 18.9 6.12 692 1.49 130 63 3.30 3.2 2.99 0.21 0.1 0.31 0.6
C-HS1-PZ15 05/20/11 15:40 G 22.6 6.51 842 1.48 390 24 1.28 0.78 0.65 0.13 0.5 0.63 0.56
Lysimeters
C-HS1-LY01 05/20/11 14:40 G 21.6 6.42 788 4.57 140 26 7.67 0.47 0.40 0.067 7.2 7.27 1.6
C-HS1-LY02 05/20/11 14:18 G 24.2 6.34 1433 1.95 270 22 4.31 0.71 0.71 0.005 3.6 3.61 31
Notes:
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.
Held beyond hold time
Sample had bubbles while pumping
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Appendix D: Summary of Water Quality Data 
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Table D.1 
Summary of Water Quality Data 

                                        FLORIDA ONSITE SEWAGE NITROGEN REDUCTION STRATEGIES STUDY             PAGE D-2 
                                        C-HS1 MONITORING DATA SUMMARY REPORT NO. 1                              HAZEN AND SAWYER, P.C. 

Sample ID
Statistical 
Parameter

Temp 
(°C)

pH
Specific 

Conductance 
(µS)

DO       
(mg/L)

Total 
Alkalinity 

(mg/L)

TSS 
(mg/L)

CBOD5 

(mg/L)
COD

TN       
(mg-N/L)

TKN       
(mg-N/L)

Organic 
N  (mg-

N/L)

NH3-N  
(mg-N/L)

NOx       
(mg-N/L)

TIN        
(mg-N/L)

TP       
(mg-P/L)

TS %      
by Wt.

n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 22.30 7.20 1367.00 1.36 610.00 89.00 92.00 110.16 110.00 17.00 93.00 0.16 93.16 30.00 0.07

STD. DEV.
MIN 22.30 7.20 1367.00 1.36 610.00 89.00 92.00 110.16 110.00 17.00 93.00 0.16 93.16 30.00 0.07
MAX 22.30 7.20 1367.00 1.36 610.00 89.00 92.00 110.16 110.00 17.00 93.00 0.16 93.16 30.00 0.07

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 18.60 6.60 845.00 0.84 390.00 55.00 0.82 0.81 0.58 0.23 0.01 0.24 0.06

STD. DEV.
MIN 18.60 6.60 845.00 0.84 390.00 55.00 0.82 0.81 0.58 0.23 0.01 0.24 0.06
MAX 18.60 6.60 845.00 0.84 390.00 55.00 0.82 0.81 0.58 0.23 0.01 0.24 0.06

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 18.70 6.60 770.00 0.56 370.00 26.00 0.87 0.86 0.68 0.18 0.01 0.19 0.04

STD. DEV.
MIN 18.70 6.60 770.00 0.56 370.00 26.00 0.87 0.86 0.68 0.18 0.01 0.19 0.04
MAX 18.70 6.60 770.00 0.56 370.00 26.00 0.87 0.86 0.68 0.18 0.01 0.19 0.04

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 18.60 6.60 868.00 0.44 420.00 22.00 0.58 0.57 0.43 0.14 0.01 0.15 0.15

STD. DEV.
MIN 18.60 6.60 868.00 0.44 420.00 22.00 0.58 0.57 0.43 0.14 0.01 0.15 0.15
MAX 18.60 6.60 868.00 0.44 420.00 22.00 0.58 0.57 0.43 0.14 0.01 0.15 0.15

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 18.80 7.10 570.00 0.38 280.00 65.00 0.82 0.77 0.66 0.11 0.05 0.16 0.16

STD. DEV.
MIN 18.80 7.10 570.00 0.38 280.00 65.00 0.82 0.77 0.66 0.11 0.05 0.16 0.16
MAX 18.80 7.10 570.00 0.38 280.00 65.00 0.82 0.77 0.66 0.11 0.05 0.16 0.16

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 20.60 7.10 830.00 1.50 360.00 22.00 0.84 0.81 0.75 0.06 0.03 0.09 0.02

STD. DEV.
MIN 20.60 7.10 830.00 1.50 360.00 22.00 0.84 0.81 0.75 0.06 0.03 0.09 0.02
MAX 20.60 7.10 830.00 1.50 360.00 22.00 0.84 0.81 0.75 0.06 0.03 0.09 0.02

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 19.20 7.00 926.00 0.49 370.00 69.00 2.21 2.20 2.07 0.13 0.01 0.14 0.22

STD. DEV.
MIN 19.20 7.00 926.00 0.49 370.00 69.00 2.21 2.20 2.07 0.13 0.01 0.14 0.22
MAX 19.20 7.00 926.00 0.49 370.00 69.00 2.21 2.20 2.07 0.13 0.01 0.14 0.22

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 18.90 6.60 813.00 0.46 360.00 18.00 0.63 0.62 0.53 0.09 0.01 0.10 0.06

STD. DEV.
MIN 18.90 6.60 813.00 0.46 360.00 18.00 0.63 0.62 0.53 0.09 0.01 0.10 0.06
MAX 18.90 6.60 813.00 0.46 360.00 18.00 0.63 0.62 0.53 0.09 0.01 0.10 0.06

C-HS1-DP06

C-HS1-DP07

C-HS1-STE

C-HS1-DP01

C-HS1-DP02

C-HS1-DP03

C-HS1-DP04

C-HS1-DP05

STE Sample

Drive Points
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 Table D.1 (con’t) 
Summary of Water Quality Data 
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Sample ID
Statistical 
Parameter

Temp 
(°C)

pH
Specific 

Conductance 
(µS)

DO       
(mg/L)

Total 
Alkalinity 

(mg/L)

TSS 
(mg/L)

CBOD5 

(mg/L)
COD

TN       
(mg-N/L)

TKN       
(mg-N/L)

Organic 
N  (mg-

N/L)

NH3-N  
(mg-N/L)

NOx       
(mg-N/L)

TIN        
(mg-N/L)

TP       
(mg-P/L)

TS %      
by Wt.

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 18.90 5.83 75.00 0.71 33.00 32.00 1.64 1.50 1.38 0.12 0.14 0.26 0.17

STD. DEV.
MIN 18.90 5.83 75.00 0.71 33.00 32.00 1.64 1.50 1.38 0.12 0.14 0.26 0.17
MAX 18.90 5.83 75.00 0.71 33.00 32.00 1.64 1.50 1.38 0.12 0.14 0.26 0.17

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 19.20 7.10 516.00 3.02 240.00 10.00 0.45 0.44 0.36 0.08 0.01 0.09 0.15

STD. DEV.
MIN 19.20 7.10 516.00 3.02 240.00 10.00 0.45 0.44 0.36 0.08 0.01 0.09 0.15
MAX 19.20 7.10 516.00 3.02 240.00 10.00 0.45 0.44 0.36 0.08 0.01 0.09 0.15

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 19.00 7.10 500.00 1.95 270.00 10.00 0.81 0.80 0.59 0.21 0.01 0.22 0.08

STD. DEV.
MIN 19.00 7.10 500.00 1.95 270.00 10.00 0.81 0.80 0.59 0.21 0.01 0.22 0.08
MAX 19.00 7.10 500.00 1.95 270.00 10.00 0.81 0.80 0.59 0.21 0.01 0.22 0.08

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 19.20 7.20 484.00 1.45 290.00 10.00 0.86 0.85 0.74 0.11 0.01 0.12 0.08

STD. DEV.
MIN 19.20 7.20 484.00 1.45 290.00 10.00 0.86 0.85 0.74 0.11 0.01 0.12 0.08
MAX 19.20 7.20 484.00 1.45 290.00 10.00 0.86 0.85 0.74 0.11 0.01 0.12 0.08

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 18.80 6.60 752.00 2.58 380.00 24.00 1.01 1.00 1.00 0.01 0.01 0.02 0.07

STD. DEV.
MIN 18.80 6.60 752.00 2.58 380.00 24.00 1.01 1.00 1.00 0.01 0.01 0.02 0.07
MAX 18.80 6.60 752.00 2.58 380.00 24.00 1.01 1.00 1.00 0.01 0.01 0.02 0.07

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 21.30 7.29 580.00 6.86 300.00 10.00 10.13 0.43 0.42 0.01 9.70 9.71 0.03

STD. DEV.
MIN 21.30 7.29 580.00 6.86 300.00 10.00 10.13 0.43 0.42 0.01 9.70 9.71 0.03
MAX 21.30 7.29 580.00 6.86 300.00 10.00 10.13 0.43 0.42 0.01 9.70 9.71 0.03

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 19.60 6.50 999.00 1.04 320.00 10.00 36.60 2.60 2.60 0.01 34.00 34.01 0.20

STD. DEV.
MIN 19.60 6.50 999.00 1.04 320.00 10.00 36.60 2.60 2.60 0.01 34.00 34.01 0.20
MAX 19.60 6.50 999.00 1.04 320.00 10.00 36.60 2.60 2.60 0.01 34.00 34.01 0.20

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 19.10 7.10 665.00 0.56 300.00 10.00 1.41 1.40 1.15 0.25 0.01 0.26 0.03

STD. DEV.
MIN 19.10 7.10 665.00 0.56 300.00 10.00 1.41 1.40 1.15 0.25 0.01 0.26 0.03
MAX 19.10 7.10 665.00 0.56 300.00 10.00 1.41 1.40 1.15 0.25 0.01 0.26 0.03

C-HS1-PZ01

C-HS1-PZ02

C-HS1-PZ03

C-HS1-PZ04

C-HS1-PZ05

C-HS1-PZ06

C-HS1-PZ09

 Piezometers

C-HS1-PZ07
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 Table D.1 (con’t) 
Summary of Water Quality Data 
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Sample ID
Statistical 
Parameter

Temp 
(°C)

pH
Specific 

Conductance 
(µS)

DO       
(mg/L)

Total 
Alkalinity 

(mg/L)

TSS 
(mg/L)

CBOD5 

(mg/L)
COD

TN       
(mg-N/L)

TKN       
(mg-N/L)

Organic 
N  (mg-

N/L)

NH3-N  
(mg-N/L)

NOx       
(mg-N/L)

TIN        
(mg-N/L)

TP       
(mg-P/L)

TS %      
by Wt.

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 19.50 7.10 674.00 0.58 320.00 10.00 1.87 1.00 0.98 0.02 0.87 0.89 0.01

STD. DEV.
MIN 19.50 7.10 674.00 0.58 320.00 10.00 1.87 1.00 0.98 0.02 0.87 0.89 0.01
MAX 19.50 7.10 674.00 0.58 320.00 10.00 1.87 1.00 0.98 0.02 0.87 0.89 0.01

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 18.80 6.69 913.00 0.43 380.00 10.00 3.90 2.80 2.21 0.59 1.10 1.69 0.04

STD. DEV.
MIN 18.80 6.69 913.00 0.43 380.00 10.00 3.90 2.80 2.21 0.59 1.10 1.69 0.04
MAX 18.80 6.69 913.00 0.43 380.00 10.00 3.90 2.80 2.21 0.59 1.10 1.69 0.04

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 19.00 6.60 933.00 0.78 380.00 10.00 6.90 2.40 2.28 0.12 4.50 4.62 0.15

STD. DEV.
MIN 19.00 6.60 933.00 0.78 380.00 10.00 6.90 2.40 2.28 0.12 4.50 4.62 0.15
MAX 19.00 6.60 933.00 0.78 380.00 10.00 6.90 2.40 2.28 0.12 4.50 4.62 0.15

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 18.90 6.12 692.00 1.49 130.00 63.00 3.30 3.20 2.99 0.21 0.10 0.31 0.60

STD. DEV.
MIN 18.90 6.12 692.00 1.49 130.00 63.00 3.30 3.20 2.99 0.21 0.10 0.31 0.60
MAX 18.90 6.12 692.00 1.49 130.00 63.00 3.30 3.20 2.99 0.21 0.10 0.31 0.60

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 22.60 6.51 842.00 1.48 390.00 24.00 1.28 0.78 0.65 0.13 0.50 0.63 0.56

STD. DEV.
MIN 22.60 6.51 842.00 1.48 390.00 24.00 1.28 0.78 0.65 0.13 0.50 0.63 0.56
MAX 22.60 6.51 842.00 1.48 390.00 24.00 1.28 0.78 0.65 0.13 0.50 0.63 0.56

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 21.60 6.42 788.00 4.57 140.00 26.00 7.67 0.47 0.40 0.07 7.20 7.27 1.60

STD. DEV.
MIN 21.60 6.42 788.00 4.57 140.00 26.00 7.67 0.47 0.40 0.07 7.20 7.27 1.60
MAX 21.60 6.42 788.00 4.57 140.00 26.00 7.67 0.47 0.40 0.07 7.20 7.27 1.60

n 1 1 1 1 1 1 1 1 1 1 1 1 1
MEAN 24.20 6.34 1433.00 1.95 270.00 22.00 4.31 0.71 0.71 0.01 3.60 3.61 31.00

STD. DEV.
MIN 24.20 6.34 1433.00 1.95 270.00 22.00 4.31 0.71 0.71 0.01 3.60 3.61 31.00
MAX 24.20 6.34 1433.00 1.95 270.00 22.00 4.31 0.71 0.71 0.01 3.60 3.61 31.00

C-HS1-PZ-15

C-HS1-LY01

C-HS1-LY02

C-HS1-PZ10

C-HS1-PZ11

C-HS1-PZ12

C-HS1-PZ13

Notes:
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.
Held beyond hold time
Sample had bubbles while pumping

Lysimeters
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Appendix E: Laboratory Report 

 



Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Laboratory Report

Wakulla County-C-HS1 SE#1Project Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Wastewater

1104283-01

05/19/11 12:45

Client

05/23/11 11:10

C-HS1-STE  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 05/27/11 09:300.00593

SM 5210B KTCCarbonaceous BOD mg/L 05/23/11 15:392 05/28/11 10:39292 Q

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.01030

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0610

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:090.20 05/31/11 14:320.05110

EPA 160.3 JAGTotal Solids % by wt 05/26/11 17:000.01 05/27/11 16:070.010.07 Q

SM 2540D JAGTotal Suspended Solids mg/L 05/25/11 10:331 05/26/11 09:15189

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.16

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-02

05/20/11 10:11

Client

05/23/11 12:05

C-HS1-PZ01  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 05/27/11 09:300.0050.12

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431032

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.17

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.033

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:090.20 05/31/11 14:320.051.5

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.14

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-03

05/20/11 10:09

Client

05/23/11 12:05

C-HS1-PZ01-D  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 05/27/11 09:300.0050.12

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431051

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.15

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.033

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:090.20 05/31/11 14:320.051.4

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.14

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Laboratory Report

Wakulla County-C-HS1 SE#1Project Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-04

05/19/11 15:39

Client

05/23/11 12:05

C-HS1-PZ02  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 05/27/11 09:300.0050.076

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431010 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.15

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0240

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.44

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-05

05/19/11 15:06

Client

05/23/11 12:05

C-HS1-PZ03  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 05/27/11 09:300.0050.21

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431010 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.081

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0270

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.80

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-06

05/19/11 16:11

Client

05/23/11 12:05

C-HS1-PZ04  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 05/27/11 09:300.0050.11

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431010 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.084

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0290

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.85

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Laboratory Report

Wakulla County-C-HS1 SE#1Project Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-07

05/20/11 11:00

Client

05/23/11 12:05

C-HS1-PZ05  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.005 U

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431024 I

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.071

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0380

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.051.0

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-08

05/19/11 14:37

Client

05/23/11 12:05

C-HS1-PZ06  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.010

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431010 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.026 I

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0300

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.43

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.019.7

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-09

05/20/11 15:26

Client

05/23/11 12:05

C-HS1-PZ07  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.005 U

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431010 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.20

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0320

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.052.6

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.0134

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283
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Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Laboratory Report

Wakulla County-C-HS1 SE#1Project Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-10

05/20/11 15:30

Client

05/23/11 12:05

C-HS1-PZ07-D  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.005 U

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431010 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.21

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0320

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.052.6

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.0134

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-12

05/19/11 17:58

Client

05/23/11 12:05

C-HS1-PZ09  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.25

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431010 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.031 I

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0300

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.051.4

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-13

05/19/11 16:39

Client

05/23/11 12:05

C-HS1-PZ10  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.020

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431010 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.010 U

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0320

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.051.0

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.87

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Laboratory Report

Wakulla County-C-HS1 SE#1Project Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-14

05/20/11 11:38

Client

05/23/11 12:05

C-HS1-PZ11  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.59

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431010 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.042

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0380

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.052.8

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.011.1

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-15

05/20/11 12:18

Client

05/23/11 12:05

C-HS1-PZ12  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.12

EPA 410.4 MMFChemical Oxygen Demand mg/L 25 05/25/11 10:431010 U

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.15

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0380

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.052.4

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.014.5

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-16

05/20/11 13:29

Client

05/23/11 12:05

C-HS1-PZ13  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.21

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401063

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.60

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0130

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.053.2

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.10

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283
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Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Laboratory Report

Wakulla County-C-HS1 SE#1Project Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-18

05/20/11 10:36

Client

05/23/11 12:05

C-HS1-DP01  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.23

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401055

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:050.040 05/31/11 15:550.0100.055

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0390

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.81

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-19

05/20/11 10:22

Client

05/23/11 12:05

C-HS1-DP02  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.18

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401026

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:070.040 05/31/11 17:080.0100.042

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0370

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.86

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-20

05/20/11 12:38

Client

05/23/11 12:05

C-HS1-DP03  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.14

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401022 I

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:070.040 05/31/11 17:080.0100.15

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0420

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.57

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Laboratory Report

Wakulla County-C-HS1 SE#1Project Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-21

05/20/11 12:40

Client

05/23/11 12:05

C-HS1-DP03-D  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.12

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401018 I

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:070.040 05/31/11 17:080.0100.17

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0430

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.59

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-22

05/19/11 17:30

Client

05/23/11 12:05

C-HS1-DP04  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.11

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401065

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:070.040 05/31/11 17:080.0100.16

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0280

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.77

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.05

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-23

05/19/11 18:26

Client

05/23/11 12:05

C-HS1-DP05  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.060

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401022 I

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:070.040 05/31/11 17:080.0100.022 I

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0360

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.81

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.03 I

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Laboratory Report

Wakulla County-C-HS1 SE#1Project Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-24

05/19/11 16:54

Client

05/23/11 12:05

C-HS1-DP06  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.13

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401069

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:070.040 05/31/11 17:080.0100.22

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0370

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.052.2

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-25

05/20/11 12:55

Client

05/23/11 12:05

C-HS1-DP07  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.094

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401018 I

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:070.040 05/31/11 17:080.0100.058

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0360

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 05/26/11 17:120.20 06/01/11 14:040.050.62

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.01 U

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-27

05/20/11 14:40

Client

05/23/11 12:05

C-HS1-LY01  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.067

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401026

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:070.040 05/31/11 17:080.0101.6

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0140

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 06/02/11 10:320.20 06/02/11 14:370.050.47

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.017.2

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Hazen and Sawyer
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Laboratory Report

Wakulla County-C-HS1 SE#1Project Name

Units Results *Parameters AnalyzedMethod PQL ByPreparedMDL

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-28

05/20/11 14:18

Client

05/23/11 12:05

C-HS1-LY02  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.005 U

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401022 I

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:070.040 05/31/11 17:080.01031

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0270

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 06/02/11 10:320.20 06/02/11 14:370.050.71

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.013.6

Matrix

Sample Description

SAL Sample Number

Date/Time Collected 

Date/Time Received

Collected by

Groundwater

1104283-29

05/20/11 15:40

Client

05/23/11 12:05

PZ-15  

Inorganics

EPA 350.1 SMDAmmonia as N mg/L 0.010 06/02/11 13:370.0050.13

EPA 410.4 MMFChemical Oxygen Demand mg/L 05/31/11 10:3025 05/31/11 16:401024 I

SM 4500P-E SMDPhosphorous - Total as P mg/L 05/27/11 14:070.040 05/31/11 17:080.0100.56

SM 2320B MMFTotal Alkalinity mg/L 8.0 05/31/11 15:242.0390

EPA 351.2 SMDTotal Kjeldahl Nitrogen mg/L 06/02/11 10:320.20 06/02/11 14:370.050.78

EPA 353.2 SMDNitrate+Nitrite (N) mg/L 0.04 05/31/11 09:100.010.50

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BE12349 - BOD

Blank (BE12349-BLK1) Prepared: 05/23/11  Analyzed: 05/28/11 

Carbonaceous BOD mg/L2 22 U

LCS (BE12349-BS1) Prepared: 05/23/11  Analyzed: 05/28/11 

Carbonaceous BOD mg/L2 200 85-1151122225

LCS Dup (BE12349-BSD1) Prepared: 05/23/11  Analyzed: 05/28/11 

Carbonaceous BOD mg/L2 200 1085-115113 0.42226

Duplicate (BE12349-DUP1) Prepared: 05/23/11  Analyzed: 05/28/11 Source: 1104453-01

Carbonaceous BOD mg/L2 120 25102110

Batch BE12505 - TSS prep

Blank (BE12505-BLK1) Prepared: 05/25/11  Analyzed: 05/26/11 

Total Suspended Solids mg/L1 11 U

LCS (BE12505-BS1) Prepared: 05/25/11  Analyzed: 05/26/11 

Total Suspended Solids mg/L1 50 85-115100150.0

Duplicate (BE12505-DUP1) Prepared: 05/25/11  Analyzed: 05/26/11 Source: 1104258-03

Total Suspended Solids mg/L1 1.00 30011.00

Duplicate (BE12505-DUP2) Prepared: 05/25/11  Analyzed: 05/26/11 Source: 1104453-05

Total Suspended Solids mg/L1 3.00 30013.00

Batch BE12624 - COD prep

Blank (BE12624-BLK1) Prepared & Analyzed: 05/25/11 

Chemical Oxygen Demand mg/L25 1010 U

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BE12624 - COD prep

LCS (BE12624-BS1) Prepared & Analyzed: 05/25/11 

Chemical Oxygen Demand mg/L25 50 90-110941047

Matrix Spike (BE12624-MS1) Prepared & Analyzed: 05/25/11 Source: 1104283-15

Chemical Oxygen Demand mg/L25 50 ND 85-1151021051

Matrix Spike Dup (BE12624-MSD1) Prepared & Analyzed: 05/25/11 Source: 1104283-15

Chemical Oxygen Demand mg/L25 50 ND 3285-115106 41053

Batch BE12625 - Ammonia by SEAL

Blank (BE12625-BLK1) Prepared & Analyzed: 05/27/11 

Ammonia as N mg/L0.010 0.0050.005 U

Blank (BE12625-BLK2) Prepared & Analyzed: 05/27/11 

Ammonia as N mg/L0.010 0.0050.005 U

LCS (BE12625-BS1) Prepared & Analyzed: 05/27/11 

Ammonia as N mg/L0.010 0.50 90-110970.0050.48

LCS (BE12625-BS2) Prepared & Analyzed: 05/27/11 

Ammonia as N mg/L0.010 0.50 90-110930.0050.47

Matrix Spike (BE12625-MS1) Prepared & Analyzed: 05/27/11 Source: 1104232-36

Ammonia as N mg/L0.010 0.50 0.005 90-110900.0050.46

Matrix Spike (BE12625-MS2) Prepared & Analyzed: 05/27/11 Source: 1104261-01

Ammonia as N mg/L0.010 0.50 0.080 90-110800.0050.48 J5

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BE12625 - Ammonia by SEAL

Matrix Spike Dup (BE12625-MSD1) Prepared & Analyzed: 05/27/11 Source: 1104232-36

Ammonia as N mg/L0.010 0.50 0.005 1090-11092 20.0050.46

Matrix Spike Dup (BE12625-MSD2) Prepared & Analyzed: 05/27/11 Source: 1104261-01

Ammonia as N mg/L0.010 0.50 0.080 1090-11083 30.0050.50 J5

Batch BE12626 - Digestion for TKN by EPA 351.2

Blank (BE12626-BLK1) Prepared: 05/26/11  Analyzed: 05/31/11 

Total Kjeldahl Nitrogen mg/L0.20 0.050.05 U

LCS (BE12626-BS1) Prepared: 05/26/11  Analyzed: 05/31/11 

Total Kjeldahl Nitrogen mg/L0.20 2.5 90-1101030.052.59

Matrix Spike (BE12626-MS1) Prepared: 05/26/11  Analyzed: 05/31/11 Source: 1104232-35

Total Kjeldahl Nitrogen mg/L0.20 2.5 ND 80-1201360.053.40 J5

Matrix Spike Dup (BE12626-MSD1) Prepared: 05/26/11  Analyzed: 05/31/11 Source: 1104232-35

Total Kjeldahl Nitrogen mg/L0.20 2.5 ND 2080-120138 20.053.45 J5

Batch BE12627 - Digestion for TKN by EPA 351.2

Blank (BE12627-BLK1) Prepared: 05/26/11  Analyzed: 06/01/11 

Total Kjeldahl Nitrogen mg/L0.20 0.050.05 U

LCS (BE12627-BS1) Prepared: 05/26/11  Analyzed: 06/01/11 

Total Kjeldahl Nitrogen mg/L0.20 2.5 90-1101070.052.68

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BE12627 - Digestion for TKN by EPA 351.2

Matrix Spike (BE12627-MS1) Prepared: 05/26/11  Analyzed: 06/01/11 Source: 1104283-04

Total Kjeldahl Nitrogen mg/L0.20 2.5 0.438 80-1201000.052.94

Matrix Spike Dup (BE12627-MSD1) Prepared: 05/26/11  Analyzed: 06/01/11 Source: 1104283-04

Total Kjeldahl Nitrogen mg/L0.20 2.5 0.438 2080-120116 130.053.35

Batch BE12715 - Digestion for TP by EPA 365.2/SM4500PE

Blank (BE12715-BLK1) Prepared: 05/27/11  Analyzed: 05/31/11 

Phosphorous - Total as P mg/L0.040 0.0100.010 U

LCS (BE12715-BS1) Prepared: 05/27/11  Analyzed: 05/31/11 

Phosphorous - Total as P mg/L0.040 0.50 90-1101100.0100.550

Matrix Spike (BE12715-MS1) Prepared: 05/27/11  Analyzed: 05/31/11 Source: 1104426-07

Phosphorous - Total as P mg/L0.040 0.50 0.171 75-125990.0100.667

Matrix Spike Dup (BE12715-MSD1) Prepared: 05/27/11  Analyzed: 05/31/11 Source: 1104426-07

Phosphorous - Total as P mg/L0.040 0.50 0.171 2575-125113 100.0100.735

Batch BE12716 - Digestion for TP by EPA 365.2/SM4500PE

Blank (BE12716-BLK1) Prepared: 05/27/11  Analyzed: 05/31/11 

Phosphorous - Total as P mg/L0.040 0.0100.010 U

LCS (BE12716-BS1) Prepared: 05/27/11  Analyzed: 05/31/11 

Phosphorous - Total as P mg/L0.040 0.50 90-1101060.0100.532

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BE12716 - Digestion for TP by EPA 365.2/SM4500PE

Matrix Spike (BE12716-MS1) Prepared: 05/27/11  Analyzed: 05/31/11 Source: 1104283-19

Phosphorous - Total as P mg/L0.040 0.50 0.0425 75-1251220.0100.654

Matrix Spike Dup (BE12716-MSD1) Prepared: 05/27/11  Analyzed: 05/31/11 Source: 1104283-19

Phosphorous - Total as P mg/L0.040 0.50 0.0425 2575-125131 70.0100.699

Batch BE12717 - Nitrate 353.2 by seal

Blank (BE12717-BLK1) Prepared & Analyzed: 05/31/11 

Nitrate+Nitrite (N) mg/L0.04 0.010.01 U

Blank (BE12717-BLK2) Prepared & Analyzed: 05/31/11 

Nitrate+Nitrite (N) mg/L0.04 0.010.01 U

LCS (BE12717-BS1) Prepared & Analyzed: 05/31/11 

Nitrate+Nitrite (N) mg/L0.04 0.80 90-110940.010.750

LCS (BE12717-BS2) Prepared & Analyzed: 05/31/11 

Nitrate+Nitrite (N) mg/L0.04 0.80 90-1101000.010.799

Matrix Spike (BE12717-MS1) Prepared & Analyzed: 05/31/11 Source: 1104246-02

Nitrate+Nitrite (N) mg/L0.04 1.0 0.574 77-119890.011.46

Matrix Spike (BE12717-MS2) Prepared & Analyzed: 05/31/11 Source: 1104476-06

Nitrate+Nitrite (N) mg/L0.04 1.0 0.0151 77-1191030.011.05

Matrix Spike Dup (BE12717-MSD1) Prepared & Analyzed: 05/31/11 Source: 1104246-02

Nitrate+Nitrite (N) mg/L0.04 1.0 0.574 2077-11983 40.011.40

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BE12717 - Nitrate 353.2 by seal

Matrix Spike Dup (BE12717-MSD2) Prepared & Analyzed: 05/31/11 Source: 1104476-06

Nitrate+Nitrite (N) mg/L0.04 1.0 0.0151 2077-119110 70.011.12

Batch BE12725 - TS prep

Blank (BE12725-BLK1) Prepared: 05/26/11  Analyzed: 05/27/11 

Total Solids % by wt0.01 0.010.01 U

Duplicate (BE12725-DUP1) Prepared: 05/26/11  Analyzed: 05/27/11 Source: 1104283-01

Total Solids % by wt0.01 0.0700 1000.010.0700

Batch BE13126 - alkalinity

Blank (BE13126-BLK1) Prepared & Analyzed: 05/31/11 

Total Alkalinity mg/L8.0 2.02.0 U

Blank (BE13126-BLK2) Prepared & Analyzed: 05/31/11 

Total Alkalinity mg/L8.0 2.02.0 U

LCS (BE13126-BS1) Prepared & Analyzed: 05/31/11 

Total Alkalinity mg/L8.0 120 90-1101072.0130

LCS (BE13126-BS2) Prepared & Analyzed: 05/31/11 

Total Alkalinity mg/L8.0 120 90-1101072.0130

Matrix Spike (BE13126-MS1) Prepared & Analyzed: 05/31/11 Source: 1104283-19

Total Alkalinity mg/L8.0 120 370 80-120982.0490

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BE13126 - alkalinity

Matrix Spike (BE13126-MS2) Prepared & Analyzed: 05/31/11 Source: 1104618-02

Total Alkalinity mg/L8.0 120 190 80-1201072.0320

Matrix Spike Dup (BE13126-MSD1) Prepared & Analyzed: 05/31/11 Source: 1104283-19

Total Alkalinity mg/L8.0 120 370 2680-12089 22.0480

Matrix Spike Dup (BE13126-MSD2) Prepared & Analyzed: 05/31/11 Source: 1104618-02

Total Alkalinity mg/L8.0 120 190 2680-12098 42.0310

Batch BE13131 - COD prep

Blank (BE13131-BLK1) Prepared & Analyzed: 05/31/11 

Chemical Oxygen Demand mg/L25 1010 U

LCS (BE13131-BS1) Prepared & Analyzed: 05/31/11 

Chemical Oxygen Demand mg/L25 50 90-1101021051

Matrix Spike (BE13131-MS1) Prepared & Analyzed: 05/31/11 Source: 1104283-16

Chemical Oxygen Demand mg/L25 50 63 85-1158810110

Matrix Spike Dup (BE13131-MSD1) Prepared & Analyzed: 05/31/11 Source: 1104283-16

Chemical Oxygen Demand mg/L25 50 63 3285-11592 210110

Batch BF10122 - Ammonia by SEAL

Blank (BF10122-BLK1) Prepared & Analyzed: 06/02/11 

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: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BF10122 - Ammonia by SEAL

Blank (BF10122-BLK2) Prepared & Analyzed: 06/02/11 

Ammonia as N mg/L0.010 0.0050.005 U

LCS (BF10122-BS1) Prepared & Analyzed: 06/02/11 

Ammonia as N mg/L0.010 0.50 90-1101030.0050.52

LCS (BF10122-BS2) Prepared & Analyzed: 06/02/11 

Ammonia as N mg/L0.010 0.50 90-1101000.0050.50

Matrix Spike (BF10122-MS1) Prepared & Analyzed: 06/02/11 Source: 1104451-07

Ammonia as N mg/L0.010 0.50 0.031 90-110850.0050.46

Matrix Spike (BF10122-MS2) Prepared & Analyzed: 06/02/11 Source: 1104451-07

Ammonia as N mg/L0.010 0.50 0.031 90-110810.0050.44 J5

Matrix Spike Dup (BF10122-MSD1) Prepared & Analyzed: 06/02/11 Source: 1104451-07

Ammonia as N mg/L0.010 0.50 0.031 1090-11096 110.0050.51

Matrix Spike Dup (BF10122-MSD2) Prepared & Analyzed: 06/02/11 Source: 1104451-07

Ammonia as N mg/L0.010 0.50 0.031 1090-11084 40.0050.45 J5

Batch BF10210 - Digestion for TKN by EPA 351.2

Blank (BF10210-BLK1) Prepared & Analyzed: 06/02/11 

Total Kjeldahl Nitrogen mg/L0.20 0.050.05 U

LCS (BF10210-BS1) Prepared & Analyzed: 06/02/11 

Total Kjeldahl Nitrogen mg/L0.20 2.5 90-1101030.052.57

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 2011

Result PQL Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

Inorganics - Quality Control

MDL

Batch BF10210 - Digestion for TKN by EPA 351.2

Matrix Spike (BF10210-MS1) Prepared & Analyzed: 06/02/11 Source: 1104451-07

Total Kjeldahl Nitrogen mg/L0.20 2.5 0.862 80-1201030.053.43

Matrix Spike Dup (BF10210-MSD1) Prepared & Analyzed: 06/02/11 Source: 1104451-07

Total Kjeldahl Nitrogen mg/L0.20 2.5 0.862 2080-12087 120.053.04

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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Work Order: 1104283

Tampa, FL 33619

Hazen and Sawyer

10002 Princess Palm Ave, Suite 200

June 3, 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.

Q Sample held beyond the accepted holding time.

J5 Matrix spike of this sample was outside typical range.  All other QC criteria were acceptable.

FDOH Laboratory No.E84129

NELAP Accredited

Francis I. Daniels, Laboratory Director

Leslie C. Boardman, Q.A. Manager
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SOUTHERN ANALYTICAL LABORATORIES, INC. 
11 D BAYVIEW BOULEVARD, OLDSMAR, FL 34677 813-855-1 B44 fax B13-855-221 8 

Client Name 

Hazan and Sawyer 
Project Name I Location 

Wakulla County C-HS1 SE#1 
Samplers: (Signature) 

Matrix Codes: 
DW-Drinking Water WW-Wastewater 
SW-SurfaceWater SL-Sludge SO-Soil 

GW-Groundwater SA-Saline Water O-Other 
R-Reagent Water 

SAL 
Use 
Only 

Sample 
No. Sample Description 

01 C-HS1-STE 

02 C-HS1-PZ01 

03 C-HS1-PZ01-D 

04 C-HS1-PZ02 

05 C-HS1-PZ03 

06 C-HS1-PZ04 

07 C-HS1-PZ05 

08 C-HS1-PZ06 

09 C-HS1-PZ07 

10 C-HS1-PZ07-D 

11 C-HS1-PZ08 

12 C-HS1-PZ09 

Containers P ~ r1 ~elinquishecl: 
I- -

Refi~# 
Relinquished: 

JZa,;& 
RelinqUIShed: 

Re6nquished: _c_ .... 
~1111W01 

DateITime: ts;:e:J 
0-("'")-\\ 

s~itj!jr-
DateITme: 

DateITme: 

DateITime: 

~ Ql 
E as 

0 i= 

Sf/'ll" 12:"IJ 

Received: 

Received: 

£~£f 
Received: 

f:-IZtA A/~ 
Received: 

Received: 

)( 

E 
01 

::E 

~ 
GW 

.' 
GW 

; 
GW " 
GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

/7, ~ 

SAL Project No, II 04d-. ~ 3 

Contact I Phone: 
Josephin Edeback-Hirst 813-630-4498 

iedeback@hazanandsa~er,com 

PARAMETER I CONTAINER DESCRIPTION 

0 
0 ~ 0 

a. 0 0: t=. 
f- 0 f- "'~ 

Ox aJ Ox ~ c: 
0 ~~ (5 000 en 000 ,- III 

0 ""Z r:z.. ~~ ~ 0 
J: _ f-
0:£ (5 - 0:£ 8-5 u; O:~ 0 00 

0 "E§ -z 0 00 -z '>- III a. E - .f- E • o G> E .0 oZ oZ ~ o III a. . 
ci CD 8 It)::!!: It)~ ...J::!!: It)~ 

(!) No« Nf- ~O« Nf- Za. 

X 1 1 

X 1 1 

, X 1 1 

X 1 1 

X 1 1 

X 1 1 

X 1 1 

X 1 1 

X 1 1 

X 1 1 

X 1 1 

X 1 1 
DateITime: Seal.,tact? ~." Y N @l Instructions I Remarks , 

Sarrptes intact upon arrival? 0N NlA 

DateITme: 
Received on ice? Terr/J~QN NlA 

DatelTime: /I! () Proper preservatives indicated? ~~ NlA 

-~I/ Rec'd w ithin holding !me? Y N NlA 

DiteITri: 

Y Ne Volaties rec'd w lout heads pac. 
: 

Proper containers used? 

@N NlA QlllelT'me: 
1104283 

Chain of Custody 
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tff 

SOUTHERN ANALYTICAL LABORATORIES, INC. 
110 BAYVIEW BOULEVARD, OLDSMAR, FL 34677 813-B55-1 B44 fax B13-855-221 8 

Client Name 

Hazan and Sawyer 
Project Name I Location 

Wakulla County C-HS1 SE#1 
Samplers: (Signature) 

Matrix Codes: 
DW-Drinking Water WW-Wastewater 
SW-SurfaceWater SL-Sludge SO-Soil 

GW-Groundwater SA-Saline Water O-Other 
R-Reagent Water 

SAL 
Use 
Only x 

2 Ql ';:: 
Sample E ro til 

No, Sample Description Cl i= ~ 

01 C-HS1-STE Sllflilr 12-:1.{ S ~w 

02 C-HS1-PZ01 >721>111 10:'1 GW 

03 C-HS1-PZ01-D 5/2Ditl /0:01" GW 

04 C-HS1-PZ02 ~/lf(/II IS:)? GW 

05 C-HS1-PZ03 >;'1'1/11 "j5":06 GW 

06 C-HS1-PZ04 It: /I S/11/1J I'j~ 16t'(// 
GW 

07 C-HS1-PZ05 5!UJ!u tl;f!)~ GW 

08 C-HS1-PZ06 $"/;,,/ 1/ IL/;3 f GW 

09 C-HS1-PZ07 S/&; if 15:26 GW 

10 C-HS1-PZ07-D flultf IS 1)0 GW 

11 C-HS1-PZ08 S/I"/II X GW 

12 C-HS1-PZ09 5/1~/1/ l1.'S&' GW 

Containers ~l*~\ DatefTime: ~ Received: 
Relinquished: 

6 -I"') - \ \ 
Received: Relin~Lr# 

~//./.../'" 

DatefTime: to If ~ 
J'-2J~;; ,L-yJAA /j/lu &A 1 

Relinquished: 

Relinquished: 

Relinquished: 

Chain of Cuatody.xI& 
Rev.Date 11/19101 

DatefTime: Received: 

DatefTime: Received: 

DatefTime: Received: 

"0 
0 

2 u 
'iii • >. 

0..:;: 
0 

~ 76 'E,§ 
o til 

o ~ <O:!!; u (!) N« 

X 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 

X 1 
Date/Time: 

Date/Time: J~£)5 

4J Jd..'V I I 
Oat'elTimEf.' 

Date/Time: 

Oate/Time: 

-

SAL Project No, ')I..)W;}'6 3 

Contact I Phone: 
Josephin Edeback-Hirst 813-630-4498 

iedeback@hazanandsa~er,com 

PARAMETER I CONTAINER DESCRIPTION 

Cl 

~ 0 U ~ u 
0.. 0 0..- .. 

~~ : !::. 
I- 0 I- IJ)~ 

fA5 
OJ Ox' ~ 

~ c 
U :.t: ~ ~g 
cri 

(/)0 

I .r' 
,- til 

£z, N2 til <.l 
l- I . . E 01 

0::£ "0 • 0::£ 

~ 
~ ~ Q 8~ o(/) 

-2 U(/) -2 \j E . E . - til .1-
~ ~ I 0 2 c.. • 0 2 

<0:':: ....J:!!; <0:':: o Ql' 
NI- ~« NI- I 2 0. 

1 1 2.2.~ 136"1- 1~2.0 /.31 
1 It. If 7fS >.t'3 tY':;'/ 
1 

1 If{. 2 >16 '":I. It} ],Oz. 

1 19. 0 SOo J.lt} trfs 
1 11.2. '6.Pf +~2a /,'1S 
1 1(.8 "'+>2- "0 2,>i 
1 21,3 Sio +.2 'I (;cfb 
1 If/. b tftf1 ,,-SO loll 
1 

1 ;V() >., ~ fit ~ I-

1 1(.1 ____ G6S '1./() rJ.56 
Seal intact? Y N @) Instructions I Remarks 

SalTflles intact upon arrival? @N NlA 

Received on ice? TefTll __ @N NlA 

A"oper preservatives indicated? @ N NlA 

Rec'd w ~hin holding tirre? (!)N NlA 

Volatiles rec'd w lout headspac. Y N e 
A"oper containers used? G 

Y N NlA 
1104283 

-~-- - -

Chain of Custody 

(tI/1,) 

qgLj 
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SOUTHERN ANALYTICAL LABORATORIES, INC. 
110 BAYVIEW BOULEVARD, OLDSMAR, FL 34677 813-855-1844 fax 813-855-221 8 

Client Name 

Hazan and Sawyer 
Project Name I Location 

Wakulla County C-HS1 SE#1 
Samplers: (Signature) 

Matrix Codes: 
DW-Drinking Water WW-Wastewater 

SW-SurfaceWater SL-Sludge SO-Soil 
GW-Groundwater SA-Saline Water O-Other 

R-Reagent Water 

SAL 
Use 
Only 

Sample 
No 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

C-HS1-PZ10 

C-HS1-PZ11 

C-HS1-PZ12 

C-HS1-PZ13 

C-HS1-PZ14 

C-HS1-DP01 

C-HS1-DP02 

C-HS1-DP03 

C-HS1-DP03-D 

C-HS1-DP04 

C-HS1-DP05 

24 IC-HS1-DP06 
Containers pre~\,\dl 
Relinquished: h 1\ 

Sample Description 

DatelTime: 1\X:X:) I Received: 

16-_n-J\ 

x 
E 
ro 
~ 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

Reli~~ :r:2.)~fa IR2~~J ~hj ~ 
Relinquisfied: 

Relinquished: 

Relinquished: 

Chain of Custody.xis 
Rev.Date 11/19101 

DatefTime: Received: 

DatefTime: Received: 

DatefTime: Received: 

'0 
° 2 0 
- >-'iii 0..", 

0 _ c 
a. .0 E:.: E ro o ro o ~ Il);;r" 

o " N« 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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SOUTHERN ANALYTICAL LABORATORIES, INC. 
110 BAYVIEW BOULEVARD, OLDSMAR, FL 34677 813-855-1844 fax 813-855-2218 

Client Name 

Hazan and Sawyer 
Project Name I Location 

Wakulla County C-HS1 SE#1 
Samplers: (Signature) 

Matrix Codes: 
DW-Drinking Water WW-Wastewater 
SW-SurfaceWater Sl-Sludge SO-Soil 

GW-Groundwater SA-Saline Water O-Other 
R-Reagent Water 

SAL 
Use 
Only 

X 
Q) 

~ E ~ Sample 
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PARAMETER I CONTAINER DESCRIPTION 
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Proper containers used? GJ 
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