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1

INTRODUCTION

Appendix 3.V.H of FDEP Permit 21375-025-SO-01 for the Citrus County Class | Central Landfill (landfill)
requires that a technical report evaluating the water quality monitoring program at the landfill be submitted
every two and one-half years. This report summarizes data for Citrus County Class | Central Landfill from
the Second Semiannual 2015 through the Second Semiannual 2017 sampling events and conforms with
the requirements outlined in Permit 21375-025-SO-01 and Chapter 62-701.510(8)(b) of the Florida
Administrative Code (FAC) as listed below:

Tabular displays of any data which show that a monitoring parameter has been detected
(Attachment 4 and Attachment 5, and graphical displays of any leachate key indicator parameters
detected (Attachment 8), including hydrographs for all monitoring wells (Attachment 3).

Trend analyses of any monitoring parameters consistently detected (Section 5.4 and Attachment
7).
Comparison among shallow, middle, and deep zone wells (Section 5).

Comparisons between background water quality and the water quality in detection and
compliance wells (Section 5.3).

Correlations between related parameters (Section 5.4).

Discussion of erratic or poorly correlated data (Section 5.5).

An interpretation of the groundwater contour maps, including an evaluation of groundwater flow
rates (Section 4).

An evaluation of the adequacy of the water quality monitoring frequency and sampling locations
based on site conditions (Section 4).

The period from the Second Semiannual 2015 through the Second Semiannual 2017 sampling events is
referred to as the "report period" throughout this document. The five semiannual groundwater monitoring
events summarized in this report were conducted on the dates listed in Table 1.1.

Table 1-1 Summary of Sampling Events during the Report Period

Sampling Event Sampling Dates

Second Semiannual 2015 (15S2) July 22 and 23, 2015

First Semiannual 2016 (16S1) March 21, 22, 23, and 24, 2016
Second Semiannual 2016 (16S2) July 21, 25, 26, and 27, 2016
First Semiannual 2017 (17S1) January 23, 24, and 25, 2017
Second Semiannual 2017 (17S2) July 17, 18, 19, and 20, 2017

Parameters reported outside groundwater protection standards during the report period include pH,
Ammonia-Nitrogen, Nitrate-Nitrogen, Iron, Benzene, Dichloromethane, and Vinyl Chloride.

Contamination assessment is currently on-going at the landfill. Initial sampling of recently installed
assessment wells MW-18D, MW-19D, and MW-22 was conducted on August 17, 2107.
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2 PHYSICAL LOCATION AND GEOLOGICAL SETTING

2.1  SITE LOCATION

The Citrus County Class | Central Landfill (landfill) is located at 230 West Gulf-to-Lake Highway (State
Road 44) in central Citrus County approximately three miles east of Lecanto, Florida. The landfill is
located at latitude 28° 51’ 08” North and longitude 82° 26’ 38"West in Section 1, Township 19 South,
Range 18 East and is approximately 140 acres in size.

2.2  SITE HISTORY

The facility site was originally an undeveloped portion of the Withlacoochee State Forest. Landfill
operations began in 1975. The facility is currently composed of a closed Class | landfill on 60-acres and
active Class | lined landfill with leachate storage and associated outbuildings on approximately 80 acres.

The closed Class | landfill is located in the western portion of the site. The primary landfilling method from
1975 through the late 1980s was unlined trench and fill. With the exception of seven acres, the closed
landfill is unlined and is not served by a leachate collection system. In 1988, approximately seven acres
was developed as a single-lined disposal unit with a leachate collection system. The entire closed landfill
is capped with a membrane and soil cover with the exception of an area in the east central portion of the
property. A groundwater monitoring network has been in place since 1985.

The active Class | lined landfill is located in the eastern portion of the site and includes approximately 26
acres of active cells. The active landfill cells are lined and were developed in four phases (Phases 1, 1A,
2, and 3) beginning in 1990. Phase 1 is single-lined. Phase 1A, Phase 2, and Phase 3 are double-lined.
Phase 1 began receiving waste in 1991, Phase 1A in 1997, Phase 2 in 2005, and Phase 3 in 2011. A
leachate collection and storage system serves the seven-acre lined cell on the closed portion of the site
and all units on the active portion of the site. Leachate is pumped to the leachate storage tank and
transported via force main to the County owned Meadowcrest WWTP.

2.3 REGIONAL HYDROGEOLOGICAL SETTING

2.3.1 GEOLOGY

The landfill lies within the Hernando Hammock physiographic subdivision of the Ocala uplift district as
described by Brooks (1981). This region is characterized by remnant erosional hills and ridges, which are
in-filled with thick, weathered deposits of sand and clayey sand. The landfill is also within the northern
portion the Brooksville Ridge. The Brooksville Ridge is characterized as an extensive, internally drained,
karst terrain with high local relief.

2.3.2 HYDROGEOLOGY

Undifferentiated sands and clays of the Alachua formation typically characterize the regional geology in
the landfill area. This overlies Hawthorn Group clays found in the erosional valleys of the underlying
limestone units in Citrus County (Vernon, 1951). The thickness and continuity of the sediments varies
greatly in the area. The sand and clays act as partial / poorly confining units for the Floridan aquifer in
some parts of the region. Beneath the undifferentiated sands and clays lies a thick sequence of Eocene
age carbonate deposits, which generally consist of the Suwannee limestone, Ocala Group, and Avon Park
formations (Vernon, 1951).
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2.4  SITE-SPECIFIC HYDROGEOLOGICAL SETTING

Site-specific geology is characterized by approximately 130 feet of surficial sediments ranging from fine to
medium sands to clayey, silty fine sands. Several 1-foot to 2-foot clay layers are present between 50 and
80 feet bls. Beneath these sediments lies the Suwannee Formation. The Suwannee has a highly irregular
surface beneath the site, with elevations ranging from 80 feet NGVD to —54 feet NGVD and generally
slopes from west to east (Jones Edmunds, 2006). The only laterally continuous aquifer at the landfill is
the unconfined Floridan aquifer.
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3 SITE-SPECIFIC MONITORING PROGRAM

3.1 MONITORING NETWORK

The current monitoring well network at the Citrus County Class | Central Landfill, as outlined in Permit
21375-025-S0O-01, includes 13 monitoring wells and 12 piezometers monitoring the Floridan aquifer:

® Background wells: MW-3 and MW-7

® Compliance wells: MW-10, MW-11, MW-12, MW-13, MW-14, MW-15, MW-17, MW-20, and
MW-21

® Assessment wells: MW-18 and MW-19

® Piezometers: MW-1R, MW-2, MW-5, MW-6, MW-8R, MW-9, MW-16, MW-AA, MW-B,

MW-E, PZ-1A, and PZ-2A

In addition to the wells listed above, assessment wells MW-18D, MW-19D, and MW-22 were installed in
July 2017 to delineate groundwater exceedances of Volatile Organic Compounds (VOCs) in MW-19 and
MW-21 as a part of the Contamination Assessment Plan submitted to FDEP in October 2016.

Under Appendix 3.11I1.1 of the permit, surface water monitoring is not required unless there is a discharge
from the landfill.

A site map of the landfill and the most current survey are provided in Attachment 1.

3.2 REGULATORY REQUIREMENTS

Routine semiannual groundwater monitoring at the facility is performed in accordance with Appendix 3.1I
of Permit No. 21375-025-SO-01. Groundwater standards include the Primary Drinking Water Standards
(PDWS), Secondary Drinking Water Standards (SDWS), and Rule 62-777 FAC Groundwater Cleanup
Target Levels (GCTL).

As required by Appendix 3.11.3 of the permit, all background and compliance wells were sampled and analyzed
semiannually for the parameters listed in Table 3-1.

Table 3-1 Semiannual Groundwater Monitoring Parameter List

Field Parameters Laboratory Parameters

Static water level in wells before purging Ammonia-Nitrogen

Dissolved Oxygen Chloride

pH [ron and Mercury

Specific Conductivity Nitrate-Nitrogen

Temperature Sodium

Turbidity Total Dissolved Solids (TDS)

Colors / Sheens Those parameters listed in 40 CFR Part 258 Appendix |
03860-069-01 3-1
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In addition, all assessment wells were sampled and analyzed semiannually for the parameters listed in Table

3-2 as required by Appendix 3.11.4 of the permit.

Table 3-2 Assessment Monitoring Parameter List

Field Parameters

Laboratory Parameters

Static water level in wells before purging
Dissolved Oxygen

pH

Specific Conductivity

Temperature

Turbidity

Colors / Sheens

Benzene

Methylene Chloride (Dichloromethane)

Vinyl Chloride

Iron* (MW-18D, MW-19D, and MW-22)
Ammonia-Nitrogen* (MW-19, MW-19D, and MW-22)
Chloride* (MW-19, MW-19D, and MW-22)

* Voluntary addition

Dissolved Metals are also analyzed for wells with historically high Turbidity (over 20 NTU). Currently this

includes only MW-10 and MW-21.
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4 WATER QUALITY MONITORING PROGRAM EVALUATION

4.1 GROUNDWATER ELEVATIONS AND HYDROGRAPHS

Groundwater contour maps for the Floridan Aquifer are provided in Attachment 2. As shown in the
groundwater contour maps, the groundwater flow direction within the Floridan Aquifer underlying the site
was generally toward the west-southwest. The County had historically been treating and disposing of
leachate onsite with infiltration ponds. This created a mounding effect in the center of the site. The
County now pumps the leachate to a WWTP. The groundwater contour maps prepared over this report
period show the decrease of the mounding effect and the groundwater displays the natural flow direction.
Attachment 3 provides historical and report period hydrographs for the Floridan aquifer wells at the facility.
Table 4-1 provides well construction information. Vertical positioning of the monitoring wells is appropriate,
based on site-specific conditions, to detect potential groundwater contamination emanating from the
landfill in the Floridan aquifer at the site.
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Table 4-1 Monitoring Well Construction Information
Casing Top of | Total Well Screen Intervals
Well ID Desygs'a'ﬁon Diameter | Casing Depth* Length | Depth (ft NGVD, BTOC)
(in) (ft, NGVD) ft, BTOC (ft) Top Bottom
MW-3 Background 2 120.31 118.7 15 16.6 1.6
MW-7 Background 2 128.47 139.1 20 9.4 -10.6
MW-10 Compliance 2 113.37 120.5 20 12.9 -7.1
MW-11 Compliance 2 104.69 111.5 20 13.2 -6.8
MW-12 Compliance 2 103.36 109.5 20 13.9 -6.1
MW-13 Compliance 2 111.92 119.5 20 12.4 -7.6
MW-14 Compliance 2 108.50 116.1 20 12.4 -7.6
MW-15 Compliance 2 123.58 129.6 20 14.0 -6.0
MW-17 Compliance 2 110.85 117.6 20 13.3 -6.8
MW-20 Compliance 2 119.76 125.7 20 14.1 -5.9
MW-21 Compliance 2 115.63 125.4 20 10.2 -9.8
MW-18 Assessment 2 115.82 119.7 20 16.1 -3.9
MW-18D | Assessment 2 115.68 140.4 10 -14.8 -24.8
MW-19 Assessment 2 113.50 139.6 10 -16.1 -26.1
MW-19D | Assessment 2 113.59 165.7 5 -471 -52.1
MW-22 Assessment 2 113.79 125.6 20 8.2 -11.8
MW-1R Piezometer 2 118.07 127.8 10 0.3 -9.7
MW-2 Piezometer 2 136.05 163.8 15 -12.8 -27.8
MW-5 Piezometer 2 120.98 122.5 10 8.5 =15
MW-6 Piezometer 2 118.27 124.7 10 3.6 -6.4
MW-8R Piezometer 2 117.96 128.0 20 10.0 -10.0
MW-9 Piezometer 2 113.29 121.0 20 12.3 -7.7
MW-16 Piezometer 2 119.64 126.6 20 13.0 -7.0
MW-AA Piezometer 2 105.85 117.4 10 -1.6 -11.6
MW-B Piezometer 4 113.30 128.8 20 4.5 -15.5
MW-E Piezometer 2 109.36 120.9 20 8.5 -11.5
PZ-1 Piezometer 2 110.97 119.7 20 11.3 -8.7
Pz-2 Piezometer 2 116.82 119.8 20 17.0 -3.0

Notes: Survey Data from Citrus County Division of Engineering Survey dated September 14, 2017.

* Based on best available data.

Table 4-2 presents recorded fluctuations of the potentiometric surface of the Floridan aquifer.

Groundwater elevations of the Floridan aquifer ranged from 8.73 ft, NGVD in MW-2 to 4.71 ft, NGVD in
PZ-2 during the report period. The highest groundwater elevations were recorded during the First

Semiannual 2016 sampling event and the lowest during the Second Semiannual 2017 event.
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Table 4-2 Maximum/Minimum Groundwater Elevations during the Report Period
Top of Total Well Well Screen Elevation Groundwater Elevation
Well ID Des:’;’ﬁ:“on Casing Depth* Depth (it NGVD, BTOC) (ft NGVD)
(ft, NGVD) ft, BTOC Top Bottom Maximum Minimum

MW-3 Background 120.31 118.7 16.6 1.6 7.98 6.33
MW-7 Background 128.47 139.1 9.4 -10.6 7.86 5.65
MW-10 Compliance 113.37 120.5 12.9 -7.1 7.28 5.44
MW-11 Compliance 104.69 111.5 13.2 -6.8 5.72 4.82
MW-12 Compliance 103.36 109.5 13.9 -6.1 5.79 4.83
MW-13 Compliance 111.92 119.5 12.4 -7.6 6.26 4.95
MW-14 Compliance 108.50 116.1 12.4 -7.6 5.81 4.85
MW-15 Compliance 123.58 129.6 14.0 -6.0 6.60 5.11
MW-17 Compliance 110.85 117.6 13.3 -6.8 5.93 4.94
MW-20 Compliance 119.76 125.7 14.1 -5.9 7.34 5.55
MW-21 Compliance 115.63 125.4 10.2 -9.8 7.19 5.42
MW-18 Assessment 115.82 119.7 16.1 -3.9 7.50 5.43

MW-18D | Assessment 115.68 140.4 -14.8 -24.8 - =
MW-19 Assessment 113.50 139.6 -16.1 -26.1 7.27 5.45

MW-19D | Assessment 113.59 165.7 -47.1 -52.1 - -

MW-22 Assessment 113.79 125.6 8.2 -11.8 - -
MW-1R Piezometer 118.07 127.8 0.3 9.7 5.94 4.90
MW-2 Piezometer 136.05 163.8 -12.8 -27.8 8.73 6.00
MW-5 Piezometer 120.98 122.5 8.5 -1.5 7.62 5.63
MW-6 Piezometer 118.27 124.7 3.6 -6.4 7.89 5.57
MW-8R Piezometer 117.96 128.0 10.0 -10.0 5.89 4.92
MW-9 Piezometer 113.29 121.0 12.3 -7.7 5.74 4.87
MW-16 Piezometer 119.64 126.6 13.0 -7.0 6.03 5.08
MW-AA Piezometer 105.85 117.4 -1.6 -11.6 5.78 4.87
MW-B Piezometer 113.30 128.8 4.5 -15.5 6.12 5.11
MW-E Piezometer 109.36 120.9 8.5 -11.5 5.78 4.88
PZ1 Piezometer 110.97 119.7 11.3 -8.7 5.76 4.84
Pz2 Piezometer 116.82 119.8 17.0 -3.0 5.64 4.71

Groundwater Elevations in this table are continuous round measurements. MW-18D,

calculations as they have only been sampled once.

MW-10D, and MW-22 were not included in
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4.2 AVERAGE LINEAR GROUNDWATER VELOCITY CALCULATIONS

Prior to May 2015, the County treated leachate using their own treatment facility and disposed of the
treated leachate effluent via percolation ponds in the approximate center of the site. As a result, localized
high groundwater elevations occurred in the area near wells MW-5 and MW-6. In the prior 2013-2015
Water Quality Monitoring Plan Evaluation Report (CDM Smith, Inc) submitted to FDEP in September
2015, groundwater velocities were calculated from the interior of the landfill (MW-6) to the compliance
boundary (MW-1R, MW-AA, and MW-B). In May 2015, the County began discharging leachate to the
County-owned wastewater system and on-site leachate treatment and disposal was discontinued at that
time. Recent groundwater maps indicate that the groundwater mounding observed prior to the end of on-
site leachate disposal has subsided. As a result, groundwater velocities for this report are calculated using
data from MW-2 (up-gradient) and MW-AA, MW-B, and MW-14 (down-gradient boundaries).

An approximation of horizontal groundwater velocity can be calculated using a modified form of Darcy’s
equation:

Vi = ~(K/n)i

where: Vi = average horizontal groundwater velocity (feet/day)
Kn = horizontal hydraulic conductivity (feet/day)
i = hydraulic gradient (ratio)
n = effective porosity (percent)

The information discussed below was used to determine the values for this equation.

4.2.1 HORIZONTAL HYDRAULIC CONDUCTIVITY AND POROSITY

Slug test results from two Floridan-aquifer wells at the landfill were previously reported by Jones Edmunds
and Associates (Jones Edmunds) as part of the Citrus County Central Landfill Groundwater Investigation
Report (January 2006) and the Citrus County Central Landfill Request for Additional Information (RAI)
response (September 2006). The calculated hydraulic conductivity values ranged from 5.53 feet/day to
40.04 feet/day. In addition, Jones Edmunds reported an average value for the hydraulic conductivity of the
Floridan aquifer system at the site of 4.86 feet/day in the Citrus County Central Landfill Site Assessment
Report (October 2007). The effective porosity of the Floridan aquifer at the landfill is estimated to be 25%
(Fetter, 2001).

4.2.2 HYDRAULIC GRADIENT

Hydraulic gradient (/) for the Floridan aquifer at the landfill was determined using report period groundwater
elevation (GWE) differences and the distance between wells MW-2 (up-gradient well) and MW-AA, MW-B,
and MW-14 (down-gradient boundary wells). These wells were used for determining hydraulic gradient
because they represent the hydraulic gradient parallel to the groundwater flow direction and the transects go
across the landfill site. Hydraulic gradient was calculated with the following equation:

Hydraulic Gradient () = (GWE in MW-2) — (GWE in Down-Gradient Boundary Well)
Distance from MW-2 to Down-Gradient Boundary Well

4.2.3 GROUNDWATER FLOW VELOCITY CALCULATION

A table summarizing all data used in the velocity calculations is included in Attachment 3. The calculated
average linear groundwater velocity in the Floridan aquifer is 4.4 feet/year (using Kn = 4.86 feet/day) with a
maximum calculated average groundwater velocity of 36.0 feet/year (using Kn = 40.04 feet/day). Based on
this, a semiannual groundwater monitoring frequency is adequate for detecting possible contamination
from the landfill.
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5 GROUNDWATER QUALITY

5.1 PARAMETERS REPORTED AT OR OUTSIDE GROUNDWATER STANDARDS

Florida groundwater protection standards include the Primary Drinking Water Standards (PDWS), Secondary
Drinking Water Standards (SDWS), and Rule 62-777 FAC Groundwater Cleanup Target Levels (GCTL). The
parameters listed in Table 5-1 were reported at or outside groundwater standards in the monitoring wells
during the report period. Groundwater data collected from the Floridan Aquifer monitoring wells during the
report period indicate some impact on groundwater quality at the landfill.

Table 5-1 Parameters Reported at or outside Groundwater Standards during the Report Period

pH

Field and Indicator Parameters: Ammonia-Nitrogen

Nitrate-Nitrogen

Iron

Metals: )
Iron, Dissolved
Benzene

VOCs Dichloromethane
Vinyl Chloride

5.2  TABULAR AND GRAPHICAL DISPLAYS

Attachment 4 is a summary of parameter results reported at or outside groundwater standards in the
monitoring wells during the report period. Attachment 5 provides a summary table of parameters reported
above laboratory detection limits during the report period. This data is discussed in Sections 5.3 through
5.5 of this report. Attachment 6 provides an All Data Summary Table for the report period and Attachment
7 provides historical trend graphs with trend lines and R2 values for parameters consistently detected in
the monitoring well network. Notable trends are discussed in section 5.4 of this report. Graphs of the field
parameters and groundwater parameters reported at or above the laboratory detection limits during the
report period are provided in Attachment 8.

5.3 DISCUSSION OF PARAMETERS REPORTED CONSISTENTLY ABOVE LABORATORY
DETECTION LIMITS

5.3.1 FIELD AND INDICATOR PARAMETERS

® The SDWS for pH ranges from 6.5 to 8.5 standard units (S.U.). Background pH levels were
generally below the SDWS of 6.5 S.U., ranging from 4.58 to 5.24 S.U. in wells MW-3 and MW-7.
Levels of pH in the compliance and assessment wells were similar to background, ranging from
4.20 10 7.08 S.U. The highest pH values were reported in MW-11 and MW-12, ranging from 6.17
to 7.08 S.U.

® Conductivity in background wells MW-3 and MW-7 ranged from 56 to 155 uS/cm. Conductivity is
elevated in wells MW-11, MW-12, MW-14, MW-20, MW-19D, and MW-22 compared to
background. Conductivity has recently increased in background well MW-3 from concentrations
below 100 uS/cm to above 150 uS/cm.

® (Chloride ranged from 5.2 to 12 mg/L in background wells MW-3 and MW-7. Chloride was
elevated compared to background in MW-20, ranging from 29 to 43 mg/L. Concentrations are
below the SDWS of 250 mg/L in all of the wells across the site.
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® Ammonia-Nitrogen is low level at the site and there was just one exceedance reported during the
report period. It was in MW-19 during the Second Semiannual 2016 sampling event. The two
2017 semiannual events both reported Ammonia-Nitrogen as below the laboratory detection limit
(BDL) in MW-19.

® Nitrate-Nitrogen was above the PDWS of 10 mg/L in background well MW-3 during the First and
Second Semiannual 2017 sampling events. Nitrate-Nitrogen concentrations in all other wells
(including background well MW-7) were extremely low-level (below 0.5 mg/L).

® Total Dissolved Solids (TDS) in the background wells ranged from 28 to 120 mg/L. TDS in
background well MW-3 increased from concentrations below 60 mg/L to 120 mg/L during the First
and Second Semiannual 2017 sampling events. TDS was elevated compared to background in
MW-11, MW-12, MW-14, and MW-20, ranging up to 380 mg/L.

® Low levels of Sodium were reported in all wells during the report period with the highest
concentrations being reported in MW-20, ranging from 9.2 to 23 mg/L. All concentrations are
below the PDWS of 160 mg/L for Sodium.

5.3.2 METALS

® Arsenic was reported at concentrations below the PDWS of 10 ug/L in background well MW-7
(BDL to 8.4 pg/L) during the report period and was BDL for all events in MW-3. Arsenic was
reported at similar concentrations in MW-10, MW-12, MW-13, MW-15, MW-17, MW-20, and MW -
21. Arsenic in MW-10 appears to be associated with particulates in the groundwater as Dissolved
Arsenic values are lower than the Total Arsenic values in that well.

® Background concentrations of Barium ranged from BDL to 36.2 pg/L. Barium concentrations were
elevated compared to background in MW-10, ranging from 33 to 300 pg/L. Concentrations
reported in MW-10 were below the PDWS of 2000 pg/L for Barium. Barium in MW-10 appears to
be associated with particulates in the groundwater as Dissolved Barium values are much lower
than the Total Barium values in that well.

® |Low level Cadmium was reported in background well MW-3 and in compliance wells MW-10,
MW-11, MW-14, MW-15, MW-20, and MW-21. All reported concentrations are below the PDWS
of 5 pg/L for Cadmium.

® Low-level Chromium was reported in both MW-10 and MW-21 and appears to be associated with
particulates in the groundwater, as Dissolved Chromium values are lower than the Total
Chromium values in that well.

® Low levels of Cobalt and Copper are reported in most wells including the background wells.
Concentrations are well below respective standards.

® |ron in background well MW-3 was generally at or below the laboratory detection limit. Iron in
background well MW-7 was much higher (1030 to 2500 ug/L) and above the SDWS of 300 pg/L
during the entire report period. Concentrations of Iron in MW-10, MW-12, MW-13, MW-15, MW-
17, MW-20, and MW-21 were consistently above the SDWS. The highest concentrations were
reported in MW-20 ranging from 67,000 to 160,000 pg/L. Dissolved Iron concentrations in MW-10
and MW-21 were similar to those reported for Total Iron.

® |ead below the PDWS of 15 pg/L was consistently reported in background well MW-3, ranging
from 2.1 t0 6.00 pg/L. Lead was consistently reported at similar levels in MW-10 and at slightly
lower levels in MW-7 and MW-21.

e Thallium was consistently reported at concentrations below the PDWS of 2 ug/L in MW-11 during
the report period, ranging from 0.67 to 1.9 pg/L.

® |Low-level Zinc was consistently reported in both background wells during the report period. Low-
level Zinc was also reported one or more times in MW-15 and MW-20 at concentrations lower
than background.
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5.3.3

5.4

VOCs

Benzene and/or Vinyl Chloride were reported at or above their respective groundwater protection
standards one or more times in MW-7, MW-10, MW-21 and MW-19 during the report period.
Chlorobenzene, Ethylbenzene, cis-Dichloroethene, and/or Xylenes were reported below their
respective groundwater protection standards one or more times in MW-7, MW-10, MW-13, MW-
15, MW-21 and MW-19 during the report period. A more in-depth discussion of these results is
provided in Section 5.4.3.

Low-level Acetone was reported one or more times in most of the wells and in associated QC
samples during the First and Second Semiannual 2017 sampling events. The laboratory noted
that they were having problems with cross-contaminated sample bottles during that time. The
Acetone results for that time are not representative of actual groundwater conditions.

Chloromethane was reported in background well MW-3 and in compliance well MW-12 during the
First Semiannual 2017 sampling event. Chloromethane is a common laboratory cross-
contaminant and reported concentrations are not considered representative of actual groundwater
conditions.

GROUNDWATER QUALITY TRENDS AND RELATED PARAMETERS

Trend graphs are provided in Attachment 7 for the parameters that are consistently detected above the
laboratory detection limit. A brief discussion of notable trends is included below.

5.4.1

5.4.2

FIELD AND INDICATOR PARAMETERS

Turbidity increased in MW-18 during the First and Second Semiannual 2017 sampling events.

Nitrate-Nitrogen has been generally increasing in MW-3 with an increase from less than 6 mg/L to
11 mg/L during First and Second Semiannual 2017 sampling events.

Conductivity is increasing in background well MW-3 and in compliance/assessment wells MW-17,
MW-19, MW-20, and MW-21. Conductivity decreased in MW-7 until 2012 and appears to have
stabilized at concentrations around 100 uS/cm since that time. Conductivity decreased in MW-18
until 2010 and appears to have stabilized at concentrations around 50 uS/cm since that time.
Conductivity is also decreasing gradually in MW-13.

Total Dissolved Solids are increasing in MW-17, MW-20, and MW-21 and decreasing in MW-7.
TDS in the remaining wells appears to be relatively stable with some fluctuations in
concentrations.

Chloride is increasing in MW-3 and, more gradually, in MW-20. Chloride is gradually decreasing in
MW-13. Chloride increased in MW-11 until 2015 but has been decreasing since that time.
Sodium is increasing in MW-3. Although low-level, Sodium concentrations have also been
gradually increasing in MW-11, MW-14, MW-15, and MW-20. Sodium decreased in MW-7 until
2012 and has stabilized since that time in a pattern similar to Conductivity in this well.

METALS

What appears to be an abrupt decrease in Arsenic in all wells in 2017 is actual due to a change in
laboratory detection limits from 1.5 ug/L to 6.1 pug/L. Arsenic appeared to be increasing in MW-17
and MW-21 prior to the change in detection limit and decreasing in MW-12. An abrupt increase in
Arsenic concentrations was noted in MW-7 in 2012.
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® Barium has been increasing in MW-10, MW-12, MW-20, and MW-3. Barium decreased in MW -
15. Again, a change in detection limits creates what appears to be an abrupt decrease in

concentrations in MW-7, MW-11, MW-13, MW-14, and MW-15.
® Cooper and Zinc are increasing in MW-3.

® [ronis increasing in MW-17, MW-20, and MW-21. Iron increases followed by concentrations

stabilizing at elevated levels were noted in MW-10, MW-13, MW-15, and MW-7.

5.4.3 VOCs

® MW-7: Benzene and 1,4-Dichlorbenzene are increasing in MW-7. Vinyl Chloride and Methylene
Chloride have both been below the laboratory detection limit for the last five sampling events.

Figure 1: VOC Tracking in MW-7
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e MW-10: VOCs in MW-10 have all decreased and are below the State Groundwater Protection
Standards. Vinyl Chloride and Methylene Chloride have both been below the laboratory detection

limit during the last three sampling events.

Figure 2: VOC Tracking in MW-10
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® MW-19: Benzene and Vinyl Chloride concentrations appear to have stabilized during the past four
sampling events. Methylene Chloride concentrations have increased during the past two events
although concentrations have generally decreased overall since spiking in 2015.

Figure 3: VOC Tracking in MW-19
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® MW-21: Methylene Chloride is below the laboratory detection limit in this well. Benzene appears
to have decreased and stabilized at concentrations between 1 and 2 pg/L. Vinyl Chloride
increased to 0.82 pg/L during the Second Semiannual 2017 sampling event after being below the
laboratory detection limit during the 4 previous events.

Figure 4: VOC Tracking in MW-21
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5.5 ERRATIC AND POORLY CORRELATED DATA

Low-level Acetone was reported in most of the wells and in all of the QC samples. The laboratory has
noted that they are having problems with cross-contaminated sample bottles and the Acetone is not
representative of actual groundwater conditions.

Chloromethane was reported in background well MW-3 and in compliance well MW-12 during the First
Semiannual 2017 sampling event. Chloromethane is a common laboratory cross-contaminant and
reported concentrations are not considered representative of actual groundwater conditions.

What appears to be an abrupt decrease in Arsenic and Barium in all wells in 2017 is actual due to a
changes in laboratory detection limits.

Other than the data discussed above, there were no specific erratic or poorly correlated data that would
indicate any significant sampling or laboratory problems with the data

03860-069-01 5-6
March 2018 Groundwater Quality



6 SUMMARY AND RECOMMENDATIONS
6.1  SUMMARY

Groundwater data collected from the Floridan Aquifer monitoring wells during the report period indicate
some impact on groundwater quality at the landfill. The following exceedances of groundwater protection
standards were noted:

® Asingle exceedance of Ammonia-Nitrogen in MW-19 during the Second Semiannual 2016
sampling event followed by two non-detects in 2017.

® Nitrate-Nitrogen at 11 mg/L in MW-3 during both 2017 sampling events.

® [ron exceedances in all wells except MW-3. Dissolved Iron in MW-10 and MW-21 were also
above standard and consistent with Total Iron concentrations.

® Benzene was consistently reported above standard in background well MW-7. Benzene was also
reported above standard one or more times in MW-21 and MW-19.

® Dichloromethane
® Vinyl Chloride was reported above standard in MW-10 and MW-19.

® Neither Benzene nor Vinyl Chloride were reported in recently installed assessment well MW-18D,
MW-19D, and MW-22.

Concentrations of the common leachate indicator parameters such as Chloride, Sodium, TDS, and
Ammonia-Nitrogen are relatively low level and below groundwater protection standards with the exception
of the single exceedance of Ammonia-Nitrogen at 6.6 mg/L in MW-19 during the Second Semiannual
2016 Event. Ammonia-Nitrogen was BDL for the two 2017 sampling events in MW-19. The Nitrate-
Nitrogen exceedances and increases in Conductivity, Chloride, TDS, and Sodium in background well MW-
3 are anomalous for the site. Landfills do not produce Nitrate-Nitrogen as it is the oxidized form of
Nitrogen and landfills are highly reducing environments. MW-3 is one of the site background well and next
to the State forest. The exceedances of Nitrate-Nitrogen may be from an up-gradient off-site source such
as agricultural fertilizer application for replanting after a controlled burn in the forest. The County is
looking into these anomalous exceedances.

Low-pH values and elevated Iron concentrations across the landfill site appear to be naturally occurring
although concentrations in MW-20 are significantly higher than in any other well.

As discussed in previous reports, the groundwater VOC exceedances at the site are caused by landfill gas
in contact with the groundwater. Exceedances caused by landfill gas were first observed in MW-10, which
is north of the closed landfill cells. The corrective actions for groundwater and landfill gas
delineation/control began in response to exceedances in MW-10. In 2010, a solar-powered gas extraction
system was installed near MW-10 and it was successful in remediating the groundwater near the water
table in that area; however, there have been more recent groundwater exceedances in MW-19 and MW-
21 that have the same characteristics as the MW-10 exceedances. These wells are also on the north site
of the close landfill. The newly installed groundwater delineation wells MW-18D, MW-19D, and MW-22 did
not report any detections of the parameters of concern at the site: Benzene, Vinyl Chloride, or Methylene
Chloride. T Based on the initial sampling of the new delineation wells, the VOC plume north of the closed
landfill is delineated and contained onsite.

Leachate indicator parameter concentrations are also low in background well MW-7 indicating that the
increases in 1,4-Dichlorobenzene, Benzene, Chlorobenzene, and Iron in that well are not associated with
landfill leachate or from an off-site source but rather also appear to be caused by landfill gas in contact
with the groundwater.
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Jones Edmunds and Citrus County are completing a minor permit modification to expand the gas
extraction system on the closed landfill cells and to upgrade and expand the gas extraction system on the
active landfill cells. Expanding the two gas extractions systems is part of the site remediation and the
permit modification includes installing two landfill gas extraction wells between background well MW-7 and
the active landfill. The expanded landfill gas extraction systems should remove the gas in contact with the
groundwater and improve the water quality at the site.

6.2 RECOMMENDATIONS

Positioning of the current monitoring well network is appropriate, based on site-specific conditions, to
detect potential groundwater contamination emanating from the landfill in the Floridan aquifer at the site.

The maximum calculated average groundwater velocity at the landfill is 36.0 feet/year. Based on this,
continued semiannual groundwater monitoring should be adequate for detecting possible contamination
from the landfill.
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Attachment 2

Groundwater Contour Maps
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Attachment 3
Hydrographs
and

Groundwater Velocity Calculations
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Attachment 4

Groundwater Parameters Reported
At or Outside Groundwater Standards



ANALYSIS RESULTS COMPARED TO GROUNDWATER STANDARDS AND/OR GUIDANCE CONCENTRATIONS
CITRUS COUNTY CENTRAL LANDFILL
JULY 2015 THROUGH AUGUST 2017

PARAMETER pH (FIELD) AMMONIA NITRATE IRON IRON, BENZENE DICHLORO- VINYL
NITROGEN NITROGEN DISSOLVED METHANE CHLORIDE
STANDARD 6.5-8.5 S.U.** 2.8 mg/L#+* 10 mg/L* 300 pg/L*= 300 pug/L#* 1 ug/L* 5 ug/L* 1 pg/L*
UNITS S.U. mg/L mg/L ng/L ng/L g/l ung/L g/l
Background
MW-3 07/22/2015 4.65 - - - NM - - -
MW-3 03/22/2016 4.58 - - - NM - - -
MW-3 07/26/2016 4.63 - - - NM - - -
MW-3 01/24/2017 4.93 - 11 - NM - - -
MW-3 07/20/2017 4.75 - 11 - NM - - -
MW-7 07/22/2015 5.02 - - 2300 NM 2.1 - -
MW-7 03/23/2016 5.03 - - 2100 NM 1.8 - -
MW-7 07/26/2016 4.94 - - 2500 NM 2.6 - -
MW-7 01/24/2017 5.24 - - 1030 NM 2.7 - -
MW-7 07/20/2017 5.09 - - 1740 NM 3.6 - -
Compliance
MW-10 07/22/2015 4.38 - - 5000 4700 1@ - 1.1
MW-10 03/22/2016 4.28 - - 5800 4300 - - -
MW-10 07/27/2016 4.37 - - 5900 4800 - - -
MW-10 01/25/2017 4.81 - - 5100 3850 - - -
MW-10 07/19/2017 4.71 - - 5150 4260 - - -
MW-12 07/22/2015 6.17 - - 4100 NM - - -
MW-12 03/24/2016 - - - 4200 NM - - -
MW-12 07/25/2016 - - - 5800 NM - - -
MW-12 01/24/2017 - - - 5440 NM - - -
MW-12 07/20/2017 - - - 6620 NM - - -
MW-13 07/22/2015 5.06 - - 3400 NM - - -
MW-13 03/23/2016 5.04 - - 2900 NM - - -
MW-13 07/26/2016 4.89 - - 3000 NM - - -
MW-13 01/24/2017 542 - - 2860 NM - - -
MW-13 07/18/2017 5.31 - - 2980 NM - - -
MW-15 07/23/2015 4.73 - - 7200 NM - - -
MW-15 03/23/2016 4.51 - - 8900 NM - - -
MW-15 07/25/2016 4.49 - - 8100 NM - - -
MW-15 01/23/2017 4.95 - - 7290 NM - - -
MW-15 07/18/2017 4.86 - - 7380 NM - - -
MW-17 07/22/2015 5.17 - - 15000 NM - - -
MW-17 03/23/2016 5.44 - - 24000 NM - - -
MW-17 07/25/2016 5.25 - - 28000 NM - - -
MW-17 01/23/2017 5.65 - - 29600 NM - - -
MW-17 07/18/2017 5.60 - - 34200 NM - - -
MW-20 07/22/2015 5.68 - - 67000 NM - - -
MW-20 03/22/2016 5.92 - - 160000 NM - - -
MW-20 07/26/2016 6.12 - - 150000 NM - - -
MW-20 01/25/2017 6.26 - - 127000 NM - - -
MW-20 07/19/2017 6.22 - - 124000 NM - - -
MW-21 07/23/2015 4.20 - - 1800 1700 1.3 - -
MW-21 03/22/2016 4.64 - - 3000 2700 1.3 - -
MW-21 07/27/2016 4.61 - - 1800 1800 - - -
MW-21 01/25/2017 5.10 - - 5550 5470 1.0 @ - -
MW-21 07/19/2017 4.95 - - 3790 3850 1.2 - -
Assessment
MW-18 07/23/2015 4.75 NM NM NM NM - - -
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ANALYSIS RESULTS COMPARED TO GROUNDWATER STANDARDS AND/OR GUIDANCE CONCENTRATIONS
CITRUS COUNTY CENTRAL LANDFILL
JULY 2015 THROUGH AUGUST 2017

PARAMETER pH (FIELD) AMMONIA NITRATE IRON IRON, BENZENE DICHLORO- VINYL
NITROGEN  NITROGEN DISSOLVED METHANE CHLORIDE

STANDARD 6.5-8.5 S.U.** 2.8 mg/L*** 10 mg/L* 300 pg/L** 300 pg/L** 1 pg/L* 5 ug/L* 1 pg/L*

UNITS S.U. mg/L mg/L ng/L ng/L g/l ung/L g/l

MW-18 03/23/2016 4.63 NM NM NM NM - - -

MW-18 07/27/2016 4.56 NM NM NM NM - - -

MW-18 01/25/2017 5.09 NM NM NM NM - - -

MW-18 07/19/2017 5.01 NM NM NM NM - - -

MW-18D 08/17/2017 5.90 NM NM 939 NM - - -

MW-19 07/23/2015 5.63 NM NM NM NM - - -

MW-19 03/23/2016 5.40 NM NM NM NM 22 7.1 1.9

MW-19 07/26/2016 5.44 NM NM NM NM 22 - 22

MW-19 08/17/2016 5.27 6.6 NM 1100 NM NM NM NM

MW-19 01/25/2017 5.74 - NM NM NM 2.1 - 2.0

MW-19 08/17/2017 5.17 - NM NM NM 1.8 - 2.1

MW-19D 08/17/2017 6.15 NM NM 22200 NM - - -

LEGEND

* =Primary Drinking Water Standard

o =Secondary Drinking Water Standard

ik =Chapter 62-777 Groundwater Cleanup Target Levels (GCTL)

@ =Analysis Result is at Groundwater Standard or GCTL

- =Analysis Result is not at or outside Groundwater Standard or GCTL

NS =Not Sampled

NM =Not Measured

Note:

This table displays analysis results which were reported at or outside Groundwater Standards or GCTL.

Analysis results notated with "@" indicate that the analysis result was reported at the Groundwater Standard or GCTL.

Analysis results which were reported above the laboratory detection limit (reporting limit), but not at or above the Groundwater Standard or GCTL
concentration are not displayed in this table.

Tuesday, March 13, 2018



Attachment 5

Groundwater Parameters Reported
At or Above the Laboratory Detection Limit
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Summary Table
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Attachment 7

Historical Groundwater Trend Graphs
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Historical Turbidity Data
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Citrus County Central Landfill
Historic Turbidity in MW-14
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Citrus County Central Landfill
Historic Turbidity in MW-20
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Citrus County Central Landfill

Historical Nitrate-Nitrogen Data
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Historical Nickel Data
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Historic Nickel in MW-21
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Historical Benzene Data
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Historic Benzene in MW-19
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Historic Benzene in MW-21
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Citrus County Central Landfill

Historical Chlorobenzene Data
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Historic Chlorobenzene in MW-10
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Citrus County Central Landfill
Historic Chlorobenzene in MW-21
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Citrus County Central Landfill
Historical Ethylbenzene Data
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Historic Ethylbenzene in MW-3
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Citrus County Central Landfill

Historical 1,4-Dichlorobenzene Data
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Historic 1,4-Dichlorobenzene in MW-17
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Citrus County Central Landfill
Historic 1,4-Dichlorobenzene in MW-20
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Historic 1,4-Dichlorobenzene in MW-3
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Historical Vinyl Chloride Data
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Citrus County Central Landfill

Historical Dichloromethane Data
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Historic Methylene chloride in MW-20
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Citrus County Central Landfill

Historical 1,1-Dichloroethane Data
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Citrus County Central Landfill
Historic 1,1-Dichloroethane in MW-12
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Citrus County Central Landfill
Historic 1,1-Dichloroethane in MW-21
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Citrus County Central Landfill
Historic 1,1-Dichloroethane in MW-7
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Citrus County Central Landfill

Historical cis-1,2-Dichloroethene Data
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Citrus County Central Landfill
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Citrus County Central Landfill
Historic cis-1,2-Dichloroethene in MW-20
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Attachment 8
Report Period

Groundwater Chemistry Graphs
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