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1. INTRODUCTION 

1.1 Terms of Reference 

This report documents the implementation of the Water Quality Monitoring Plan (Plan) 
for the J.E.D. Solid Waste Management (JED) facility. The Plan was prepared as a part of 
the JED facility permit applications.  The requirements for executing the Plan are 
presented in Exhibit I of the current permit (Permit Numbers SC49-0199726-004 and 
SO49-0199726-005, and Major Permit Modification Numbers SC49-0199726-006 and 
SO49-0199726-007 ) that authorizes the development of Phases 1 through 3 at the JED 
facility.  The current permit was issued by the Florida Department of Environmental 
Protection (FDEP) on 4 April 2008.  This report presents the results for the 9th semi-
annual water quality (groundwater, surface water, and leachate) monitoring event 
conducted between 3 November 2008 and 12 November 2008.   

This report was prepared on behalf of Waste Services Incorporated (WSI), parent 
company of Omni Waste of Osceola County, LLC, owner and operator of the JED 
facility by Mr. Sangho “Jay” Eun and Mr. Kirk E. Wills of Geosyntec Consultants 
(Geosyntec).  In accordance with Geosyntec’s peer review procedures, Mr. Michael 
Lodato, P.G. reviewed this report. 

1.2 Overview 

The Plan and Exhibit I describe a water quality monitoring program at the JED facility 
that has as its intent to: (i) measure and report groundwater and surface water conditions 
for the monitoring network; (ii) monitor the groundwater flow direction; (iii) monitor the 
groundwater and surface water quality on a semi-annual basis; and (iv) monitor leachate 
quality on an annual basis.  The 9th semi-annual water quality monitoring has been 
completed.  This report includes presentation and discussions of the sample locations, 
sampling procedures, laboratory analyses and results, field data measurements, 
groundwater level measurements, groundwater flow direction, and surface water and 
leachate quality monitoring performed in November 2008.  In addition, this report 
includes a comparison of the analytical results of this sampling event to applicable 
Groundwater Cleanup Target Levels (GCTLs) as promulgated in Chapter 62-777, Florida 
Administrative Code (FAC). 
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1.3 Site Description 

The JED facility is located in eastern Osceola County, Florida, west of U.S. Highway  
441, and approximately 6.5 miles south of Holopaw.  The facility includes a Class I 
landfill, which is linked to U.S. Highway 441 by a 2.86-mile access road.  The JED 
facility comprises a total of approximately 2,179 acres.  The landfill footprint at build-out 
is approximately 264 acres and consists of a total of 21 landfill cells that provide 
available waste capacity for a period of approximately 30 years.  The FDEP issued a 
permit to construct and operate Phase 1 development of the JED facility in October 2003.  
Phase 1 development includes four landfill cells (Cells 1 through 4), located in the 
northern part of the landfill and covering approximately 53 acres.  As part of Phase 1, 
forty-five (45) groundwater monitoring wells were installed in fifteen (15) clusters (MW-
1 through MW-15) around the perimeter of the Phase 1 development area.  The baseline 
water quality report for the Phase 1 monitoring well network was submitted to FDEP in 
May 2004.  All components of the Phase 1 development have been constructed. 
 
The FDEP issued a permit to construct and operate Phases 2 and 3 at the JED facility in 
March 2007.  The development of Phases 2 and 3 includes six cells (Cells 5 through 10) 
with a total footprint of approximately 72 acres.  As part of Phases 2 and 3 development, 
and as approved by FDEP, six (6) existing Phase 1 monitoring wells (MW-14 A, B, and 
C, and MW-15 A, B, and C), and ten (10) piezometers were decommissioned.   The wells 
and piezometers were decommissioned to allow for construction of future cells, 
construction of a storm water retention basin located within Phases 2 and 3, and due to 
the proximity of piezometers to the new network wells installed.  The decommissioning 
of the monitoring wells and piezometers was discussed in the Phases 2 and 3 baseline 
water quality report.  For the development of Phases 2 and 3, twenty-four (24) additional 
groundwater monitoring wells were installed in eight (8) well clusters (MW-16 through 
MW-23) around the perimeter of the Phases 2 and 3 development areas in September 
2007.  The baseline water quality report for the Phases 2 and 3 monitoring well network 
was submitted to FDEP in January 2008.  
 
The FDEP issued a permit to construct and operate Phases 1 through 3 with vertical 
expansion at the JED facility in April 2008.  The monitoring well networks for Phase 1, 
and Phases 2 and 3 remain unchanged.  For monitoring purposes, the JED facility was 
given the Water Assurance Compliance System (WACS) facility identification number 
89544.  
 

2. MONITORING WELL DETAILS 

2.1 Well Layout and Construction 
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For the Phase 1 development, forty five (45) groundwater monitoring wells were installed 
in fifteen (15) clusters (MW-1 through MW-15) around the perimeter of the Phase 1 
development area.  Monitoring well clusters were located such that the spacing between 
well clusters was no greater than 500 ft, in accordance with the FDEP permit 
requirements.  For development of Phases 2 and 3, twenty four (24) groundwater 
monitoring wells were installed in eight (8) clusters (MW-16 through MW-23) around 
the perimeter of the Phases 2 and 3 development areas. In accordance with the FDEP 
permit requirements, the monitoring well clusters were located such that the spacing 
between detection well clusters (MW-16 through MW-21) was approximately 500 feet, 
and the spacing between background well clusters (MW-22 and MW-23) was 
approximately 800 feet.  Each monitoring well cluster consisted of three (3) groundwater 
monitoring wells installed (i) across the water table to monitor the upper limit of the 
surficial aquifer (identified as A-zone [shallow] wells); (ii) within the lower limit of the 
upper surficial aquifer above the intermediate clay layer (identified as C-zone [deep] 
wells); and (iii) at an intermediate depth between the shallow and deep wells (identified 
as B-zone [intermediate] wells).  

A layout depicting the location of groundwater monitoring wells installed for Phases 2 
and 3, and the previously installed groundwater monitoring wells for Phase 1, and the 
piezometers installed as part of the hydro-geologic investigation are shown for the 
shallow, intermediate, and deep zones on Figures 1, 2, and 3, respectively.  As shown, 
groundwater monitoring well clusters MW-1 through MW-13 and MW-23 were installed 
along the top of the outer edge of the landfill perimeter berm.  The ground surface at the 
location of the wells in the perimeter berm is at approximately Elevation 92 feet with 
respect to National Geodetic Vertical Datum of 1929 (NGVD, 1929).  Groundwater 
monitoring well clusters MW-16 and MW-17 were installed along the outer edge of the 
landfill perimeter berm that serves as the initial storm water berm.  The ground surface at 
these two well locations is at approximately Elevation 85 feet (NGVD, 1929).  
Groundwater monitoring well clusters MW-18 through MW-22 were installed along the 
interim Phase 3 storm water berm at the southern limit of the Phase 3 development at 
approximately Elevation 84 feet (NGVD, 1929).  The location of each well, in Florida 
state plane coordinates and latitude/longitude, and elevation (NGVD, 1929) was surveyed 
by professional land surveyors licensed in the State of Florida.   

Wells were constructed with 2-in diameter schedule 40 PVC casing.  The well screens 
were 10-ft in length with #6-slot (0.006-in.).  A 30/45 graded silica sand was placed 
around the screen to a height of 2 to 3 ft above the top of the screen.  A seal of 30/65 
graded fine silica sand was placed above the sand filter around the screen.  The remaining 
annular space from the top of the fine sand filter seal to the existing ground surface was 
grouted using a tremie pipe with a cement/bentonite mixture containing no more than 5 
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percent bentonite by dry weight.  The PVC well casings were extended approximately 2.5 
to 3 ft above the existing ground surface.  Surface completion consisted of a protective 
steel or aluminum casing with a lockable cover set in a concrete pad.  Each well was 
provided with a well cap, padlock, and an identification label.  A summary of the 
monitoring well construction details are presented in Table 1.   

2.2 Turbidity Issues 

As discussed in the baseline water quality reports for the Phase 1, and Phases 2 and 3 
monitoring networks, the formation around the screened intervals consists primarily of a 
fine, brown to dark brown, silty sand.  Due to the subsurface formation properties, fine-
grained and colloidal material are able to pass through the sand filter pack in many wells, 
primarily in the B-zone and C-zone.  This is the case even though the wells are 
constructed using the smallest screen slot size (0.006 in.) commonly available.  Most of 
the intermediate and deep wells had turbidity values in excess of the 20-NTU criterion 
even after extended well development and the removal of multiple well volumes.    

The difficulty in attaining the desired turbidity criterion was originally discussed at a 
meeting between Geosyntec and FDEP on 12 January 2004 during the well development 
activities associated with the wells installed as part of the Phase 1 development.  
Geosyntec notified FDEP again on 14 September 2007 of the elevated turbidity levels 
even after extended well development during development of the Phases 2 and 3 
monitoring wells.  In accordance with these discussions, it was agreed to collect field-
filtered (1-micron) and unfiltered samples for metals analyses for any sample with a 
turbidity value greater than 20 NTU.  The data generated by the dual sampling is 
expected to help demonstrate: (i) what effect turbidity may have on metal analyses (i.e., 
compare total and dissolved metal concentrations); and (ii) whether groundwater samples 
with turbidities greater than 20 NTU showed higher concentrations of metals than those 
samples with turbidities less than 20 NTU.   

 

 

 

3. MONITORING WELL SAMPLING  

3.1 Sampling Locations and Procedures 

In accordance with the monitoring plan implementation schedule (MPIS), thirty three 
(33) monitoring wells installed as part of the Phase 1 development and all twenty four 
(24) monitoring wells installed as part of the Phase 2 and 3 development were sampled.  
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Low-flow sampling techniques were used for groundwater sample collection.  Except for 
the turbidity considerations as described in the previous section, all groundwater 
sampling was performed in accordance with the current applicable FDEP Standard 
Operating Procedures (SOP's, February 2004) for groundwater sampling.  Additionally 
for quality control (QC) purposes, two sample duplicates and one equipment blank were 
collected and analyzed.   

Peristaltic pumps were used to purge and sample all A-zone (shallow) and a limited 
number of  B-zone (intermediate), and C-zone (deep) groundwater monitoring wells 
where the measured turbidity from previous water quality events was below 20 NTU.  A 
stainless steel submersible pump was used to purge and sample the remainder of the B-
zone (intermediate) and C-zone (deep) groundwater wells where the turbidity from the 
previous water quality events was above 20 NTU.  New tubing (silicone and/or 
polyethylene) was used at each monitoring well location.   

During the purging process, a YSI 556 water quality meter equipped with a flow-through 
cell was used to monitor the following field parameters: pH; temperature; field 
conductivity; Eh; and dissolved oxygen.  Turbidity levels were measured using a LaMotte 
2020e turbidity meter.  Field parameters were recorded on sample collection forms, which 
are contained in Appendix A.  When the field parameters stabilized within the acceptable 
tolerances required by the FDEP SOP, well purging was considered complete and 
groundwater samples were collected.  For wells where the turbidity was not less than 20 
NTU, stability was established by purging at least 5 well volumes and observing 
variations in the measured turbidity.  For problematic wells, once the turbidity had 
stabilized and all other parameters conformed to the guidance set forth in the FDEP 
SOP's, samples were collected.  A non-filtered and field-filtered (1-micron) metals 
sample was collected for each monitoring well where turbidity measurements exceeded 
the 20 NTU level. 

For monitoring wells where peristaltic pumps were used, volatile organic compound  
(VOC) sample vials were filled by removing the down well sample tubing, disconnecting 
the tubing from the water quality meter flow through cell, and reversing the flow 
direction on the peristaltic pump.  

For the monitoring wells that were purged and sampled with a submersible pump, all 
sample aliquots were filled directly from the down-well tubing. 

The calibration of the water quality monitoring instruments was checked daily and re-
calibrated when necessary.  Water quality instrument calibration forms are presented in 
Appendix B.  Samples were placed in coolers and packed with bagged ice for transport to 
the analytical laboratory.  Chain-of-Custody (COC) forms were completed and 
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accompanied the samples to the analytical laboratory.  All COC forms have been 
included in Appendix C of this report.  Trip blank samples accompanied all sample 
coolers with VOC samples.   Temperature blanks were packed in each sample cooler.  
Security seals were affixed to every cooler shipped.  

3.2 Sample Analyses 

Samples were analyzed by Columbia Analytical Services, Inc. (Columbia) of 
Jacksonville, Florida in accordance with the National Environmental Laboratory 
Accreditation Conference (NELAC) standards.  Columbia holds certification from the 
Florida Department of Health (FDOH) for the analytical test methods used for this 
project and is certified in the State of Florida for analysis of environmental samples. A 
copy of Columbia’s Florida Department of Health certificate is included in Appendix D.    

Groundwater samples were analyzed by Columbia for total ammonia as nitrogen (N), 
chlorides, nitrate, total dissolved solids (TDS), iron, mercury, sodium, and the 40 CFR 
Part 258 Appendix I parameters.  Other required parameters (i.e., pH; temperature; 
specific conductance; turbidity; Eh; and dissolved oxygen) were measured in the field 
during collection of the groundwater samples.   
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4. ANALYTICAL RESULTS 

4.1 Field Parameters 

Table 2 provides a summary of the field measurements of selected water quality 
parameters utilized for determining sample stability for this semi-annual monitoring 
event.   
 
4.2 Groundwater Monitoring Wells 

The analytical results for this groundwater sampling event have been transferred to a 
compact disc (CD) in the FDEP electronic validator spreadsheet format that is included 
in Appendix E.  PDF versions of the laboratory reports have also been included.  
Analytical results have been summarized in Tables 3 through 6 to show all parameters 
where a constituent concentration was reported above the method detection limit.  Any 
parameter exceeding GCTLs has been highlighted.  The following discussion regarding 
groundwater quality is organized by analytical methods.   

Total Metals (Method 6020 and Method 7470 for Mercury) 

Arsenic was detected in twenty (20) monitoring wells in concentrations ranging between 
0.5 and 19 ug/L.  All reported concentrations are less than the GCTL for arsenic of 10 
ug/L except for MW-11A and 13A, where the reported concentrations were 19 and 16 
ug/L, respectively.  As discussed in the second biennial water quality monitoring report 
(September 2008), a positive correlation exists between iron and arsenic levels for 
monitoring wells at the site.  This has been documented throughout the State of Florida, 
and is due to the fact that low levels of naturally occurring arsenic are bound up primarily 
by ferric (iron) hydroxides in many Florida soils.  This has been discussed in previous 
correspondence with FDEP.  Arsenic was detected in MW-21C where a dissolved 
(filtered) metal sample was collected at a concentration of 0.7 ug/L, which is below the 
GCTL of 10 ug/L.   

Barium was detected in fifty six (56) monitoring wells in concentrations ranging between 
2.1 and 416 ug/L, all of which are below the GCTL of 2,000 ug/L.  For the seven (7) 
wells (MW-8B, 16B, 20B, 22B, 19C, 20C, and 21C) where dissolved (filtered) metals 
samples were collected, concentrations of barium ranged between 11 and 61 ug/L, which 
are all below the GCTL.   
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Beryllium was detected in one (1) monitoring well, MW-4B, at a concentration of 1.6 
ug/L, which is below the GCTL of 4 ug/L.  Beryllium was not detected in any of the 
dissolved (filtered) metal samples. 

Chromium was detected in nineteen (19) monitoring wells at concentrations ranging 
between 2.1 and 9.6 ug/L, which are all below the GCTL of 100 ug/L.   Chromium was 
detected in one (1) of the dissolved (filtered) metals samples (MW-21C) at a 
concentration of 3.0 ug/L, which is below the GCTL.   

Five (5) wells (MW-2A, 7A, 8A, 11A, and 4B) contained detectable concentrations of 
cobalt ranging between 1.1 and 1.9 ug/L, which are all below the GCTL of 140 ug/L.  
Cobalt was not detected in any of the dissolved (filtered) metal samples. 

Copper was detected in three (3) monitoring wells (MW-10A, 22B, and 3C) at 
concentrations ranging between 2.1 and 9.0 ug/L, which are all below the GCTL of 1,000 
ug/L.  Copper was not detected in any of the dissolved (filtered) metal samples. 

Iron was detected in all fifty seven (57) monitoring wells in concentrations ranging 
between 0.18 and 18 mg/L, all but three (3) wells (MW-21A, 22A, and 5B) exceeded the 
GCTL of 0.3 mg/L.  For the seven (7) wells (MW-8B, 16B, 20B, 22B, 19C, 20C, and 
21C) where dissolved (filtered) metals samples were collected, concentrations of iron 
ranged between 0.1 and 1.5 mg/L, which are all above the GCTL except for MW-22B.  
Iron has historically exceeded the GCTL in all wells at the site for all monitoring events 
including the baseline event.  The iron concentrations reported for the 9th semi-annual 
event are typical of previous monitoring events.  

Lead was detected in eleven (11) monitoring wells in concentrations ranging between 1 
and 8.3 ug/L, all of which were below the GCTL of 15 ug/L.  Lead was detected in one 
(1) of the dissolved (filtered) metals samples (MW-8B) at a concentration of 2.7 ug/L, 
which is below the GCTL. 

Nickel was detected in seven (7) monitoring wells (MW-3A, 8A, 21A, 22A, 23A, 3C and 
9C) at concentrations ranging between 0.9 and 6.9 ug/L, which are all below the GCTL 
of 100 ug/L.  Nickel was not detected in any of the dissolved (filtered) metal samples.   

Sodium was detected in all fifty seven (57) monitoring wells in concentrations ranging 
between 3.1 and 73 mg/L, which are all below the GCTL of 160 mg/L.  For the seven (7) 
wells (MW-8B, 16B, 20B, 22B, 19C, 20C, and 21C) where dissolved (filtered) metals 
samples were collected, concentrations of sodium ranged between 6.5 and 16 mg/L, 
which are all below the GCTL.   
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Vanadium was detected in eight (8) monitoring wells at concentrations ranging between 
6.0 and 12 ug/L, which are all below the GCTL of 49 ug/L.  Vanadium was not detected 
in any of the dissolved (filtered) metal samples. 

Zinc was detected in four (4) monitoring wells at concentrations ranging between 11 and 
3,910 ug/L, which are all below the GCTL of 5,000 ug/L.  Zinc was detected in one (1) 
of the dissolved (filtered) metals samples (MW-20B) at a concentration of 12 ug/L, 
which is below the GCTL.   
 
Ammonia-N (Method 350.1) 

Ammonia-N was detected in fifty five (55) monitoring wells in concentrations ranging 
between 0.1 mg/L and 16 mg/L.  All reported concentrations are less than the GCTL for 
ammonia-N of 2.8 mg/L except for MW-3A, 4A, 5A, 7A, 8A, 9A, 10A, 11A, 19A, and 
4B, where the reported concentrations ranged between 3.0 and 16 mg/L.   Ammonia-N 
has historically exceeded the GCTL in these wells at the site for the previous monitoring 
events including the baseline event.  The ammonia concentrations reported for the 9th 
semi-annual event are typical of previous monitoring events.  
 
Anions by IC (Method 300.0) 
 
Chloride was detected in all fifty seven (57) monitoring wells at concentrations ranging 
between 6 and 100 mg/L.  All reported concentrations are less than the GCTL for 
chloride of 250 mg/L. 

Nitrate-N (Method 300.0) 

Nitrate-N was detected in MW-21A and 22A at concentrations of 0.20 and 0.22 mg/L, 
respectively, which are all below the GCTL of 10 mg/L.  

Total Dissolved Solids (TDS) (Method 160.1) 

All fifty seven (57) wells contained detectable concentrations of TDS ranging between 32 
and 660 mg/L.  All reported concentrations are below the GCTL of 500 mg/L except for 
MW-4B (660 mg/L).   

40 CFR Part 258, Appendix I Volatile Compounds (Method 8260) 
  
Acetone was detected in one (1) well (MW-13B) at a concentration of 120 ug/L, which is 
below the GCTL of 6,300 ug/L. 
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Benzene was detected in three (3) wells (MW-9A, 10A, and 11A) at concentrations of 
ranging between 1.3 and 7.7 ug/L, which are all above the GCTL of 1.0 ug/L.  
 
2-Butanone (MEK) was detected in one (1) well (MW-20A) at a concentration of 22 
ug/L, which is below the GCTL of 4,200 ug/L. 

Ethyl benzene was detected in two (2) wells (MW-9A and 19B) at concentrations of 3.1 
and 2.0 ug/L, respectively, which are both below the GCTL of 30 ug/L. 

Cis-1,2-Dichloroethene was detected in one (1) well (MW-9A) at a concentration of 2.3 
ug/L, which is below the GCTL of 70 ug/L. 

M&p-xylenes was detected in one (1) well (MW-9A) at a concentration of 7.5 ug/L, 
which is below the GCTL of 20 ug/L. 

O-xylene was detected in one (1) well (MW-9A) at a concentration of 3.3 ug/L, which is 
below the GCTL of 20 ug/L. 

Toluene was detected in four (4) wells (MW-9A, 18B, 19B, and 16C) at concentrations 
ranging between 1.6 and 16 ug/L, which are all below the GCTL of 40 ug/L.   

Vinyl Chloride was detected in one (1) well (MW-9A) at a concentration of 2.1 ug/L, 
which is above the GCTL of 1.0 ug/L. 

The GCTL for benzene was exceeded in MW-9A, 10A, and 11A.  The GCTL for vinyl 
chloride was exceeded in MW-9A.  In accordance with Chapter 62-701.510(7)(a) F.A.C. 
and Paragraph 4 of Monitoring Plan Implementation Schedule section of the FDEP 
Permit, the FDEP is to be notified within 14 days after the receipt of the laboratory data 
of any GCTL exceedances.  The notification also informed the FDEP if any confirmatory 
samples will be collected from any of the wells or if the data will be accepted as 
indicative of groundwater conditions.  Confirmatory samples are to be collected within 
thirty (30) days of receipt of data from the laboratory.  On behalf of WSI, Geosyntec 
notified Mr. Thomas Lubozynski (FDEP) in a letter dated 1 December 2008 of the GCTL 
exceedances in the MW-9A, 10A, and 11A for which certified data was received by 
Geosyntec on 18 November 2008.           

The GCTL for benzene and vinyl chloride were exceeded in monitoring well MW-9A 
and for benzene in MW-11A.  Based on previous analytical laboratory results for both 
wells and the results of the duplicate sample collected at MW-9A, confirmatory samples 
were not collected for these two wells.   
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Before this 9th semi-annual event, benzene had not exceeded the GCTL in MW-10A.  A 
confirmatory sample was collected from MW-10A on 15 December 2008 for Appendix I 
list of volatile organic compounds (VOCs).  The confirmational sampling was performed 
within 30 days of receiving data for the initial sampling event. The analytical results for 
the confirmational sampling event reported benzene at a concentration of 1.3 ug/L, which 
is the same result as the initial sample.  

4.3 Data Validation 

All analyses were performed within the method specified holding times.   

An equipment blank was collected using the peristaltic pump set up used for collection of 
the groundwater samples.  De-ionized water supplied by Columbia was pumped through 
the peristaltic tubing and analyzed for the same parameters as the groundwater samples.  
All constituents analyzed for were non-detect for all analyses performed. 

Two blind field duplicates were collected:  Dup-01 was a blind duplicate of sample MW-
9A, and Dup-02 was a blind duplicate of sample MW-16C.  A review of the analytical 
data shows that the blind duplicate sample data are in general agreement to the original 
sample data for all analytes.   

4.4 Impact of Turbidity on Metals Concentrations 

As discussed in Section 2.2 of this report, extended well development was not successful 
in reducing turbidity levels in a number of B-zone (intermediate) and C-zone (deep) 
groundwater monitoring wells. 

Turbidity levels were less than the FDEP guidance of 20 NTU in fifty (50) of the fifty 
seven (57) wells sampled.  A review of the analytical results for these fifty low-turbidity 
wells shows that arsenic, barium, beryllium, chromium, cobalt, copper, iron, lead, nickel, 
sodium, vanadium, and zinc were reported above the method detection limits. The 
reported concentrations are comparable to those reported for samples with turbidity 
levels greater than 20 NTU.  Analytical results for total metals are presented in Table 3.   

Table 4 presents dissolved metals (filtered) analytical results for the seven (7) wells 
(MW-8B, 16B, 20B, 22B, 19C, 20C, and 21C).  These wells displayed turbidity readings 
greater than 20 NTU, as a result, filtered samples were collected for each well.  Turbidity 
values for the total metals samples ranged between 44.4 and 76.2 NTU.   A review of the 
analytical results for these seven (7) wells indicates that copper and vanadium were 
detected in samples with turbidities level greater than 20 NTU and not in samples with 
turbidities less than 20 NTU.    
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For comparison of analytical results between the total metals (filtered) and dissolved 
metals (unfiltered) for the seven (7) wells, arsenic, chromium, copper, lead, and 
vanadium were the metals for which a greater number of detections were made in the 
unfiltered samples than the filtered samples 

Filtering of the samples did not appear to have a significant impact on metals concentrations.  
The presence and concentrations of all metals analyzed were comparable between the 
unfiltered and the filtered samples.    
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5.  GROUNDWATER LEVEL MEASUREMENTS AND FLOW DIRECTION 

5.1 Field Measurements 

Groundwater level measurements were obtained on 3 November 2008 from all of the Phases 
1 through 3 groundwater monitoring wells and the remaining piezometers installed as part of 
the original site hydrogeological investigation.  All groundwater levels measurements were 
made within an approximate 4-hr period.  The groundwater level measurements from the 
monitoring wells and piezometers are presented in Table 7. 

It should be noted that, as part of the site hydrogeological investigation, a total of 27 
piezometers were installed.  Two (2) piezometers (DP-1 and DP-2) located at the northern 
part of the site within Cell 1 footprint were decommissioned and abandoned on 3 October 
2003 by Ambient Technologies, Inc. (ATI) of St. Petersburg, Florida.    Two (2) additional 
piezometers (DP-3 and DP-4) located within Cell 3 footprint were decommissioned and 
abandoned on 16 January 2006 by National Environmental Technology, Inc (NET) Drilling 
Services of Dover, Florida.  For the development of Phases 2 and 3, six (6) of the Phase 1 
groundwater monitoring wells (MW-14A, 14B, 14C, 15A, 15B, and 15C) and ten (10) 
additional piezometers (DP-5, DP-6, DP-7, DP-8, DP-9, DP-10, DP-11, DP-12, DP-13, and 
SZ-1) were decommissioned and abandoned on 10 and 11 July 2007 by NET Drilling 
Services.  Geosyntec monitored all monitoring well and piezometer decommissioning 
activities. 

5.2   Water Level Contours 

The water level contour maps prepared from groundwater level measurements for the three 
upper surficial aquifer zones (i.e., A-zone, B-zone and C-zone) are presented in Figures 1, 2, 
and 3.   

Historically, the direction of the horizontal component of groundwater flow for all three 
zones is predominantly east-northeast towards Bull Creek.  However, the dewatering 
operation for the Bronson’s borrow area has created a localized groundwater depression on 
the west side of the Phase 1 development area.   Groundwater flow along the western 
property boundary is predominantly west towards the dewatering area.  Based on a review of 
the groundwater level elevation data collected from the remainder of the A-zone, B-zone, 
and C-zone monitoring well network, the direction of the horizontal component of 
groundwater flow is predominantly east-northeast toward Bull Creek.   

Comparison of water levels between the A, B and C wells shows a similar vertical gradient 
(1E-3 ft/ft).  These gradients are consistent with the regional gradient in the upper surficial 
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aquifer and indicate an interconnected, sluggish flow regime in the saturated zone above the 
Intermediate Confining Unit (ICU). 
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6 SURFACE WATER SAMPLING 

6.1 Sampling Locations and Procedures 

Two (2) surface water sampling locations established during the initial hydrogeological 
investigation were selected by FDEP for routine water quality monitoring.  As stated in the 
Permit, surface water samples are only to be collected when there is flow in Bull Creek.   

Collection of surface water samples commenced at the upstream monitoring station (SW-4) 
followed by the downstream monitoring location (SW-3).  Bull Creek was observed to be 
flowing at the time of sampling.  Surface water samples were collected from the approximate 
center of Bull Creek.  A YSI 556 water quality meter was used to measure field parameters 
including temperature, pH, dissolved oxygen, specific conductance, and Eh at each sampling 
location.  Turbidity levels were measured using a LaMotte 2020e turbidity meter.  Surface 
water samples were collected in accordance with FDEP surface water sampling SOPs. 

6.2 Sample Analyses 

Surface water samples were analyzed by Columbia in accordance with the NELAC 
(National Environmental Laboratory Accreditation Conference) standards for unionized 
ammonia, total hardness as CaCO3, total organic carbon, chlorides, nitrate, total dissolved 
solids (TDS), total suspended solids (TSS), biological oxygen demand (BOD), chemical 
oxygen demand (COD), total nitrogen as N, nitrate as N, total phosphates as P, 
chlorophyll A, iron, mercury, fecal coli form, and the 40 CFR, Part 258 Appendix I 
parameters.  Other required parameters (e.g., pH; temperature; specific conductance; 
turbidity; Eh; and dissolved oxygen) were field measured during collection of the surface 
water samples.   

6.3 Field Measurements and Analytical Results 

Table 8 provides a summary of the final field parameter values and field data measured 
for the surface water samples. 

The analytical results for the surface water samples collected are presented on a CD in 
Appendix E.  Copies of the laboratory reports (PDF) and the electronic data files in the 
FDEP electronic validator spreadsheet format are included on the CD.  Analytical results 
have been summarized in Table 8 to show all parameters where a constituent 
concentration was reported above the method detection limit and any parameter 
exceeding Surface Water Quality Criteria (SWQC) Class III concentrations.   
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The pH concentrations at SW-3 and 4 were both lower than the SWQC range of 6-8.5 
standard units, but are consistent with normal ranges of pH as measured in rainfall (i.e., 
precipitation).   
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7 LEACHATE SAMPLING 

7.1 Sampling Location and Procedures 

 In accordance with the permit requirements, a leachate sample is to be collected from 
each disposal cell on an annual basis.  To date, Cells 1 through 5 have been constructed and 
have received waste.  The construction of Cell 6 was complete, but waste placement within 
the cell had not commenced at the time of the sampling event.  Therefore, leachate samples 
for this 9th semi-annual sampling event were collected from primary leachate sump risers for 
Cells 1 through 5 only.  These leachate samples collected as part of the 9th semi-annual 
sampling event fulfills the leachate sampling requirement for the year 2008.   

 The leachate samples were collected from sampling ports that are connected with each 
primary leachate sump riser.  An YSI 556 water quality meter was used to measure field 
parameters including temperature, pH, dissolved oxygen, specific conductance, Eh, and 
turbidity. The leachate samples were collected in accordance with FDEP SOP. 

7.2 Sample Analyses 

  The leachate sample was analyzed by Columbia-Jacksonville in accordance with the 
NELAC standards for total ammonia-N, bicarbonate, chlorides, nitrate, total dissolved 
solids (TDS), iron, mercury, sodium and the 40 CFR, Part 258 Appendix II parameters.  
Other required parameters (i.e., pH; temperature; specific conductance; turbidity; Eh; and 
dissolved oxygen) were field measured during collection of the leachate samples.   

7.3 Field Measurements and Analytical Results 

 Table 9 provides a summary of the field parameter values and field data measured 
for the leachate samples. 

 The analytical results for the leachate samples are presented on a CD in Appendix E.  
Analytical results have been summarized in Table 9 to show all parameters where a 
constituent concentration was reported above the method detection limit.  No constituents 
tested exceeded the regulatory levels listed in 40 CFR Part 261.24.  It should be noted 
that the leachate from the JED facility is removed from the site for treatment. 
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