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1 INTRODUCTION

As requested by the Hillsborough County Public Works Department, Solid Waste Management
Division (SWMD), SCS Engineers (SCS) has prepared the following report to present the
findings of the recent field efforts to initially evaluate the liquid level in Phases 1-V1 at the
Southeast County Landfill (SCLF). This plan is part of an on-going investigation into elevated
readings of select groundwater quality parameters at TH-67 and its possible connection to liquid
levels in Phase 11 of the landfill.

This report summarizes preliminary findings of the initial liquid level assessment monitoring
performed at the SCLF. The testing performed was presented in the “Liquid Assessment
Monitoring and TH-79 Installation Work Plan” (Work Plan) prepared by SCS, dated October 21,
2016. This report is intended to present information from Stage 1 of the Work Plan and support
discussions with the Florida Department of Environmental Protection (FDEP) held on November
30, 2016 regarding liquid level assessment at SCLF.

This report will also address the FDEP review comments of their e-mail dated November 1,
2016. Specifically, the main concerns that the plan addresses the head on liner, reduction of
liquid levels in the landfill, status of the function of the leachate collection system, and other
aspects of the Work Plan.

2 EVALUATION OF LIQUID LEVELS AND HEAD OVER
LINER IN LANDFILL

2.1 INTRODUCTION

SCS conducted field tests on existing piezometers in the landfill and landfill gas extraction wells
to better understand the occurrence and movement of leachate through the ash layer and the
drainage sand in the landfill. This was a necessary first step in order to be able to design a liquid
dewatering plan for affected parts of the landfill, including the types, locations, and use of
dewatering features. This also is the most effective means, for this landfill, in which to attempt
to measure head over liner in areas other than the collection sumps.

2.2 EVALUATION OF INCREASED LIQUID LEVELS IN PHASE Il

One measure of the landfill leachate collection system performance is the amount of liquid
present directly on top of the liner, or head on the liner. The leachate collection sump PS-B is the
location of measurement at the SCLF for the head on the liner. As discussed in a report prepared
by the SWMD dated August 23, 2016, the measured head on the liner at the sump is a maximum
of 12 inches. However, based on recent investigations and discussion with the FDEP, the head on
the liner may be greater than 12 inches in the Phase 11 area.

The following section presents the results of SCS’ field investigation of liquid levels in Phase Il
area of the landfill and methodology to demonstrate that sufficient information will be collected
in another field effort using piezometers to fully evaluate all Phase areas of the landfill.

Southeast County Landfill 1 Liguid Assessment
Monitoring Findings Report







Hillsborough County Public Works Department | SCS ENGINEERS |

Following a review of the findings herein and further efforts, the SWMD will conduct additional
investigations in other Phases (i.e., I, 11, IV, V, and VI).

2.3 DRAWDOWN/RECHARGE TEST PREPARATION

Stage 1 of the Work Plan consists of further evaluation of leachate within existing on-site
features; specifically, Landfill Gas (LFG) Extraction Wells (EWs) and the temporary soil boring
(SB) piezometers. Drawdown and recharge testing of select LFG EWs and temporary
piezometers was conducted between November 7, 2016 and November 23, 2016. Figure 1 in
Attachment 1 shows the locations of monitored EW’s and temporary piezometers. The following
IS a presentation of the results.

2.3.1Testing of Extraction Wells and Soil Boring Piezometers

Preliminary monitoring and testing consisted of installing transducers in selected LFG EWs and
temporary piezometers, then dewatering them for observation of liquid level drawdown,
recovery, and temperature change.

The intent of this preliminary testing per the Work Plan was to measure recharge rates of the
selected LFG EWSs and assess the potential liqguid movement through the ash waste. In
accordance with the Work Plan, SCS considered twelve LFG EWs as candidates for short-term
dewater/recharge tests. SCS selected seven of these LFG EWSs that contained adequately deep
leachate liquid. These included LFG EW-32, -39, -40, -44, -46, -48, and -70 (Attachments 1 and
2). A typical schematic and table of these LFG EWs are included in Attachment 3.

Although not specifically included in the Work Plan, SCS also selected four existing temporary
piezometers installed in the SBs used for evaluating the clay liner.! Short-term dewater/recharge
tests also were performed in these SB piezometers to compare to results with the LFG EW
dewater/recharge tests. These piezometers included SB-01, -02, -03, and -05 (see Attachment 1
for their locations and Attachment 4 for well characteristics). A typical schematic of these SBs is
included in Attachment 5.

2.3.2Dewater/Recovery Testing

Dewater/recovery testing included installing pressure transducers in each LFG EW and SB
piezometer and using temporary submersible pumps to dewater the liquid column. Monitoring
consisted of collecting liquid-level data with transducers and in-line data loggers that provided
one-minute level measurements during drawdown and recovery periods. Testing was performed
over approximately 15 consecutive days.

In addition to the liquid level data, the transducers contained temperature sensors that measured
temperature of liquid in the immediate vicinity of the transducer. These temperature data also
were collected on one-minute intervals for the duration of the testing.

1 Tierra, Inc., correspondence to SCS Engineers, dated September 14, 2016, RE: Geotechnical Testing Services
Report, Southeast County Landfill, Geotechnical Borings and Testing — Phase |1, Hillshorough County, Florida,
Tierra Project No.: 6511-16-103.
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Dewater/recovery testing consisted of installing a pre-calibrated transducer with temperature
sensor near the bottom of each LFG EW and SB, removing most of the volume of liquid present
in the LFG EWs and SBs, measuring the rate of pumping, and allowing liquid levels in the LFG
EWSs and SBs to recover to an essentially unchanging ambient level. During the pumping and
recovery periods, liquid levels and temperature were recorded by the data logger. Barometric
pressure readings were also collected and the data used to correct calibrate transducer readings to
show the liquid level above the transducer.

2.4 FINDINGS

Findings of the dewater/recovery testing include: the liquid level response to pumping; response
to cessation of pumping; and, rate of inflow into the LFG EWSs and SB piezometers following
cessation of pumping. Graphs of liquid levels and temperatures over time for each of the wells
are included in Attachments 6. Most of the following discussions focus on the graphs included in
Attachment 7, showing the time over which greatest part of the change in liquid level and
temperature occurred. These also are discussed as the “0.8-day” (approximately 19 hours)
graphs. The graphs in Attachment 6, which show the full data set (approximately 10 days) for
the duration of pumping and recovery, are discussed from the perspective of long-term trends in
liquid level and temperature.

2.4.1Initial Liquid Level Observations and Head Over Liner

Attachments 8a and 8b show soil profile boring diagrams with the liquid levels measured in
piezometers SB-01 through SB-03 on September 9, 2016 (see Attachments 8d and 8f for liquid -
level data) using mud-rotary drilling methods. No piezometer was installed in boring SB-04.
Piezometer SB-05 was installed separately using hollow-stem drilling methods (Attachment 8g -
are the well's initial liquid-level data).

The liquid levels measured in these soil boring logs indicate the potential for differing liquid
levels associated with ash waste and the sand drainage layer. These unsealed piezometers may
have been allowing drainage from the overlying ash waste to cause temporarily elevated liquid
levels in the sand drainage layer. Liquid levels before and after September 9, 2016 are listed in
Attachment 8d through 8g and indicate different trends in liquid levels. These changes may be
related to infiltration from wet season rainfall.

In the case of SB-02 and SB-03, the initial liquid-level data suggest an apparent head-over-liner
of about 12 feet. The difference in the locations of the screened intervals between these
piezometers and SB-01 is shown in Attachment 8b. Because the piezometers are unsealed, no
definitive conclusions can be directly drawn from these initial liquid level data other than they
vary, possibly related to rainfall infiltration and lack of direct connection with the sand drainage
layer.
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2.4.2LFG EW Wells
Liquid-Level Response

Each of the LFG EWSs responded in a similar fashion to dewatering pumping (Attachment 7),
with the exception of LFG EW-44 (which is discussed below). During pumping, the volume of
liquid contained in each LFG EW was removed, the pumping discontinued, and liquid flowed
back into the LFG EW from the adjacent saturated ash waste. In each case, including LFG EW-
44, the liquid level recovered to something less than the ambient level prior to pumping. The
difference in the ambient and recovered level, the recovered level possibly indicates the removal
of some perched liquid.

Review of the LFG EWs liquid-level graphs seemingly indicate the saturated ash waste
responded to pumping in a fashion like a natural aquifer. Consequently, it may be possible to
analyze the response for “aquifer” hydraulic conductivity. One preliminary analysis suggested
the ash waste has an extraordinarily low hydraulic conductivity; however, the physical
characteristics of the liquid (e.g., lower viscosity compared to fresh water) were not incorporated
into the analysis and will potentially alter the results. Further hydraulic assessment may be
performed in advance of implementation of dewatering of the ash waste, if dewatering is
performed.

EW-44 Response

LFG EW-44, unlike the other LFG EWSs that were tested, recharged during the pumping period
(Attachment 7b) at a rate that began to match the typical dewatering rate for each of the wells
(approximately 5 gallons per minute (gpm)). Because of this inflow, pumping of the well was
terminated before all of the liquid was removed from the well. The pumping (drawdown) curve
part of the graph has a reduced slope compared to drawdown curves of the other LFG EW wells,
while the recovery curve is steep. The shapes of these curves are affected by several factors
including: pumping rate, well pore volume (fillable volume), physical characteristics of the
liquid, and permeability and effective porosity of the ash waste. The LFG EW-44 physical
characteristics are similar to the other EW wells and liquid characteristics appeared similar.
Consequently, the liquid-level response indicates that the ash waste characteristics may be
different at LFG EW-44 than at the other LFG EWs. It should be noted that LFG EW-44 is near
the active filling area of the landfill.

Temperature Response

Graphs showing temperature response over time also are included in Attachment 7.
Temperatures of the liquid at the LFG EW typically are in the low 30 to high 40 degrees
centigrade (C) range. After the initial temperature variations occur associated with installing the
transducers, the temperature of the liquid removed from each of the LFG EWSs was essentially
matched by the temperature of the liquid flowing back into the LFG EWSs. That is, the
temperatures recorded at the transducer are effectively unchanged during pumping and during
recharge (EW-48 is an exception and currently unexplained). There are minor temperature
fluctuations along most of the temperature graphs which are thought to be liquid disturbance
caused by manual monitoring activities at the wells, electronic interferences, and/or other
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currently unknown influences; however, overall temperatures at the LFG EWSs appear to be
unaffected by pumping of the wells. This is not the case with respect to the SB piezometers,
which will be discussed below.

2.4.3Existing SB Piezometers
Liquid-Level Response

Each of the existing SB piezometers liquid levels responded in a similar fashion to the LFG
EWs, with the exception of SB-01. The liquid-level graphs (Attachments 7e and 7f) show a
relatively rapid drawdown of liquid in the piezometers followed by a relative rapid recharge
(except SB-01). The recovered levels in the SBs varied in comparison to their ambient levels
indicating possible removal of perched water.

As with the LFG EWs, the liquid level change in the SB piezometers appears to be similar to the
response of a natural aquifer. The difference in recovery response between the SB piezometers
and the LFG EW wells can be seen by comparing a typical SB response (SB-03) to the typical
response of the relatively nearby LFG EW-32 using the 0.8-day graphs (Attachment 9a).
Attachment 9b also shows the comparison of SB-05 to the relatively nearby LFG EW-40.
Attachment 3 and 5 show the EW and SB construction and testing configurations relative to their
relationships to the sand and ash waste layers.

SB-01 Piezometer Response

Unlike the other SB piezometers, SB-01 recovered more slowly (Attachment 7¢). If the screen
of the piezometer is not blinded off reducing its ability to transmit liquid into the piezometer,
then the effective hydraulic conductivity of materials outside the screen of the piezometer is
lower than at the other SB piezometers. This suggests that the drainage layer at SB-01 has a
lower permeability than is present at the other SB piezometers. The driving hydraulic head at the
SB-01 piezometer apparently is lower than at the other SB piezometers; however, the saturated
thickness of the drainage layer at SB-01 apparently is greater.1 Consequently, the lower head
does not explain the relatively slower recovery at the well and effective hydraulic conductivity of
the drainage layer at the SB-01 piezometer may indeed be lower than at the other SB
piezometers.

Temperature Response

Graphs showing temperature response over time also are included in Attachments 6, 7, and 9.
Temperatures of the liquid at the SB piezometers are in the 33 to 40 degrees C range, while
temperatures of liquid in the EW wells are in the 37 to 50 degrees C range.

As occurred at the LFG EW wells, the temperature of the liquid in the SB piezometers was the
same before and after pumping. However, unlike the LFG EW wells, the temperature of the
liquid in the SB piezometers was affected by pumping. In each case, the temperature spiked
upward as the piezometers were pumped, then returned to ambient levels as liquid level
recovered. This response indicates that hotter liquid reached the transducer as the liquid level in
each piezometer was drawn down and liquid removed from the piezometer. It is assumed that
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the hotter liquid potentially came from hotter overlying ash waste through the unsealed annulus
of each piezometer. As recovery proceeded following cessation of pumping, temperatures
returned to lower ambient levels.

The lower temperature of liquid at the piezometers is assumed to be the local temperature of the
drainage layer. This in turn is assumed to be caused by the proximity of the drainage layer to the
lower ambient temperatures of groundwater underlying the clay liner (on the order of 24 to 25
degrees C based on groundwater monitoring data from surficial aquifer monitoring wells at the
SCLF). If liquid had recharged preferentially from the drainage layer during recovery, the
temperature would not have been expected to spike upward during recharge. The temperature
curve would have remained relatively unchanged as was observed in the EWSs.

2.5 RECHARGE RATES

2.5.1General Observations

Rates of recharge that occurred during the recovery of the LFG EWSs and SB piezometers were
calculated from the recovered liquid levels following pumping. Because the LFG EWSs
recovered over a large part of the vertical interval of ash waste that was originally saturated
under ambient conditions, it is assumed that the ash waste may contain perched liquid in those
areas between the LFG EWs. Consequently, the recharge rates are expected to provide the initial
range of recovery rates that possibly would be attainable from individual wells in a well-point
dewatering system.

Table 1 lists the calculated recovery rates for the LFG EWSs (and includes the SB piezometers)
along with the temperature of the liquid following recovery. The rates were directly calculated
from the well and piezometer volumes that were fillable, the amount that filled, and the time over
which filling occurred until liquid levels had essentially stabilized. Because recovery of liquid
levels becomes asymptotic with time, 90 percent of maximum recovery observed was selected as
the end point in liquid level recovery during recharge.

The “Normalized Recharge” column in Table 1 is a rough corollary to the concept of specific
capacity used in aquifer transmissivity evaluations. Specific capacity of an aquifer approximates
an aquifer’s ability to transmit water over its saturated thickness and is calculated by dividing the
pumping rate of a test well in gpm by the water level drawdown in the well in feet. In the above
cases of liquid recharge, the “Normalized Recharge” of the saturated ash waste body open to the
EWs (and the combination of ash waste and drainage layer open to the piezometers) was
calculated by dividing the rate of recharge in gpm by the amount of recovery in feet (90% of the
recovery to ambient level). The average of these values provides an approximate average amount
of liquid (about 72 gallons per day per foot of liquid) that could be removed from any of the LFG
EWs exhibiting a standing column of liquid.
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Table 1. Estimated Rates of Recharge and Liquid Temperatures at
EW Wells and SB Piezometers
LFGEW | Volume RL?;i%f Liquid Normalized R(i_cifgliri%ed
or SB Recharged Recovery | Recharge
Piezometer | (gallons) | RECIA9e | feer) (gpd/ft) | Temperature
(gpd) (degrees C)
EW-32 25.34 419 2.47 170 35.7
EW-39 28.82 83 2.81 29.5 49.7
EW-40 33.83 180 3.30 54.5 40.9
EW-44 75.90 828 7.40 112 36.4
EW-46 42.01 161 4.10 39.3 33.2
EW-48 87.86 735 8.56 85.9 42.8
EW-70 94.82 154 9.25 16.6 41.9
LFG EW Average: 72.5 40.1
SB-01 1.09 5 5.11 0.98 33.7
SB-02 1.38 332 6.46 51.4 40.1
SB-03 0.58 15 2.70 5.56 375
SB-05 0.58 31 2.71 11.4 38.8
SB Piezometer Average: 17.3 37.5
Notes:

1. Rate of recharge was calculated by dividing the total recharged (at 90 percent of
recovery) by the time for that recharge to occur.

2. gpd/ft: gallons per day per foot of liquid recharge to the well.

C: centigrade.

4. The average (avg.) of the “Normalized Recharge” values for the SB piezometers is
skewed high by the relatively high recharge to SB-02.

w
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The “Normalized Recharge” values in Table 1 indicate that, with the exception of SB-02 at the
SB piezometers, liquid is more easily transmitted in the ash waste than in the combination of ash
waste and drainage layer. This would explain the temperature spikes in the piezometer recharge
data. The “Normalized Recharge” value for SB-02 indicates that the piezometers can provide a
wide range of recharge results; however, the value for SB-02 is still less than the average of the
values for the LFG EWs.

These findings are not supported by observations of the ash waste compaction and the fact that
the sand drainage layer has a designed permeability of 1x107 cm/sec. This is a sufficiently high
permeability to allow for greater recharge to the piezometers than was observed. These
piezometer data suggest that the screens of the piezometers may have been blinded off to varying
degrees, or the sand drainage layer is blinded off, and their recharge data are not representative
of the sand drainage layer.

2.5.2Temperature Indications of Recharge

Table 1 indicates that the average temperatures of the recharged liquid in the EWs was about 2.6
degrees C greater than the average temperature of liquid recharged to the SB piezometers. The
warmest temperature in the piezometers occurred in the SB-02, the piezometer exhibiting the
greatest recharge. This is the same temperature as the average temperature of liquid recharged to
the LFG EWs.

The recharge-temperature relationships are further discussed below.

2.5.3Comparison of Recharge and Temperature in Selected EW
Wells and SB Piezometers

The recharge characteristics of the LFG EWs and SB piezometers were further evaluated by
comparing two sets of these wells which are located relatively close to one another. The LFG
Well EW-32 was compared to piezometer SB-03 (Attachment 9a) and LFG Well EW-40 was
compared to piezometer SB-05 (Attachment 9b).

Liquid levels in LFG EW-32 recovered more slowly than in SB-03. The temperature of the
liquid in LFG EW-32 was relative constant throughout pumping and recharge, while a
temperature spike can be seen in SB-03. The absolute temperature in EW-32 was, in this case,
slightly lower than the temperature in SB-03 (rather than higher as averages indicated above).
LFG EW-32 and SB-03 are about 150 feet apart and local variations in ash waste and drainage
layer temperatures could occur over this distance.

The spike in the temperature in SB-03 is believed to have been caused by warmer overlying
liquid entering the piezometer during the pumping period. The temperature spike indicates
overlying liquid temperatures of about 39.2 degrees C (or higher because of mixing). This
indicates that the liquid present in LFG EW-32 was not affecting the SB-03 location. When
pumping of SB-03 ceased, the assumed cooler temperature in the drainage layer re-established
the cooler temperature of the liquid column as present before pumping. Liquid may not have
flowed from the sand drainage layer. The 0.2-degree C increase in the recharge liquid
temperature compared to the ambient liquid temperature in the well is unexplained at this time.
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The LFG EW-40 well and SB-05 piezometer liquid level and temperature graphs are included in
Attachment 9b. Basically, the observations of the LFG EW-32 and SB-03 graphs applies to this
pair of wells with the exception of the SB-05 temperature. The temperature spike occurred but
the subsequent recharge liquid temperature was slightly cooler than the ambient temperature.
The cyclical temperature spikes from about 0.3 to 0.7 days are unexplained at this point.

The most significant finding of the comparison of the LFG EWSs with the SB piezometers is the
lack of temperature response to pumping in the LFG EWs while the SB piezometer temperatures
spiked upward. These differences indicate that warmer liquid was drawn into the piezometers
during pumping, then upon cessation of pumping, cooler temperature affected the recharging
liquid. The simplest explanation is the LFG EWSs are completed within the ash waste and liquid
entering these wells is from the ash waste and is affected only by temperature in the ash waste.
Liquid recharging the dewatered piezometers is affected by the cooler sand drainage layer as
explained below.

The drainage layer lies upon the clay liner, which in turn lies upon natural sediments containing
the surficial aquifer. Surficial aquifer monitoring well samples at the SCLF indicate the ambient
groundwater temperatures immediately under the clay liner average about 24.6 degrees C, which
is 8.6 to 25.1 degrees C cooler than the range of ash waste temperatures indicated in the EW
wells. The typical range of thermal conductivity of saturated clay (at 25 degrees C) is about 5 to
10 times greater than that of dry sand and, consequent, the ambient groundwater beneath the clay
liner at SCLF can have a cooling effect on liquid being conveyed through the drainage layer.
This probably is the reason that the average temperature value for the SB piezometers is
somewhat cooler than the average temperature value for the LFG EWs.

2.6 OBSERVATIONS REGARDING FIELD MEASUREMENTS AND
DATA COLLECTED

The presence of liquid in the LFG EWSs appears to indicate that the leachate head on top of the
clay liner of SCLF extends above the top of the sand drainage layer. This would be the case if the
liquid present in the LFG EWs is hydraulically connected to the leachate in the sand drainage
layer. That is, the head-over-liner would extend above the sand drainage layer if there is a
continuous liquid column from the liquid head in the LFG EWs to the bottom of the sand
drainage layer. However, that may not be the case as explained below.

2.6.1Permeability Considerations

The soil boring logs for SB-02, -03, and -04 shown in Attachment 8a indicate that ash waste
compacts to densities and/or consistencies described as “dense” to “very dense” and “hard.”
These characteristics have been observed in the field and have been observed in a pit excavated
in the ash waste at the SCLF compost pad that would not drain water. Based on the geotechnical
results and field observations, the liquid contained in the ash waste may not be continuously
vertically and hydraulically connected to the drainage layer.

The tendency of the ash waste to limit downward movement of infiltrating liquid is demonstrated
in the liquid level recovery data collected during the dewater/recharge testing. These are
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included on Attachment 6a-6g. The liquid-level data for the LFG EW wells are plotted and show
days of recovered liquid levels following the downward spikes in levels caused by pumping. The
recovery curve for LFG EW-32 (Attachment 6a) shows a decrease from just over 5 feet of liquid
to just under 4.5 feet of liquid over a period of about 6.5 days. Attachment 6b shows the recovery
curve for LFG EW-39 and indicates a decrease in the liquid level over about the same period of
about the same amount.

However, the remaining LFG EWs that were tested (Attachments 6c¢ to 6g) showed no decrease
in liquid level over several days of measurements. If these wells are located in areas were the
ash waste is compacted to dense to very dense characteristics, then the time for the liquid to
move to the drainage layer could be quite long and be dependent on the water (liquid) balance
with infiltrating rainfall.

2.6.2LFG EW Recharge and Temperature

Following cessation of pumping of the LFG EWs, liquid recharged the wells rather than the
wells remaining empty. The difference in the beginning and ending liquid levels indicates that
some dewatering occurred and once that volume was removed, did not reenter the well with the
recharged liquid. The liquid that re-entered the LFG EWs came from the remaining liquid stored
in the ash waste adjacent to the wells. Based on the essentially unchanged liquid temperature
before and following pumping of the LFG EWs, the liquid that was present in the wells prior to
pumping was replaced by liquid stored in the waste ash immediately adjacent to each of the
wells. Cooler liquid potentially present in the drainage layer apparently did not migrate upward
during recharge of the LFG EWs.

2.6.3Temporary SB Piezometers’ Liquid-Level

Since the temporary SB piezometers are not purposely sealed against potential migration of
fluids in their casing-to-borehole annulus spaces, direct liquid head comparisons between the
piezometers and the LFG EWs is problematic. The annulus spaces may or may not be naturally
sealed at various depths due to potential squeezing of ash waste into the annulus spaces, and
relative heads would vary depending on the presence of natural annulus seals. However, for a
piezometer with an open annulus extending into the ash waste containing liquid, and above any
intervening compacted ash waste layer, the head in the ash waste at that piezometer would be
expected to change over time (based on infiltration and drainage rates) to represent the head in
the sand drainage layer. This would occur because liquid would preferentially move into the
material of higher permeability (i.e., from the ash waste to the sand drainage layer).

2.7 LIQUID LEVEL OBSERVATIONS DURING RECHARGE
RECOVERY

Attachments 6h through 6k show the graphs of liquid levels and temperature measured in the
temporary piezometers during the dewater/recharge testing, including the downward spikes in
levels due to pumping and the recovery of the liquid levels. Two pumping/recovery periods were
performed on the piezometers. During the longest recovery period from November 11, 2016 to
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November 16, 2016, the liquid levels in the piezometers remained relatively unchanging. This
period was a dry period and followed several weeks of no rainfall at the SCLF.

3 PLANNED ADDITIONAL TESTING TO ADDRESS
LIQUID LEVELS

3.1 OVERVIEW

Based on the above conclusions, the following actions are planned to address the occurrence of
liquid in the SCLF. The intent of these steps is to:

e Measure the liquid head-over-liner in the sand drainage zone
e Confirm whether the ash waste contains perched liquid and the reason(s) why

e Explain the significance if large differences in liquid heads are found in the ash and
sand layers.

e Resolve the apparent discrepancies or differences in the liquid levels in LFG EWs,
waste piezometers, the HELP Model determinations, and in other areas of the landfill
where there is no coverage of a LFG EW.

3.2 HEAD OVER LINER ACTIONS

Actions to characterize the liquid head-over-liner are proposed to include:

1. Installation of pairs of properly constructed groundwater monitoring piezometers,
with each pair consisting of a saturated-ash waste piezometer and sand drainage layer
piezometer.

2. Install the pairs of piezometers in groups of two in each of the following areas: Phase
I, Phase 111, and Phase VI.

3. Install the piezometers such that one pair will be near a known sand drainage zone
leachate level control facility and one pair in an area where leachate control in the
sand drainage zone is the most limited or unknown. An additional pair will be
installed near the sump (PS-B) in Phase VI.

4. Survey the elevations of the measuring points of the monitoring wells.

5. Collect samples of liquid from each monitoring well and analyze for the major
cations and anions for liquid characterization.

6. Install transducers with temperature sensors in each monitoring well to collect data
and assess relative liquid levels, potential response to rainfall infiltration, and
response to leachate level controls.
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3.3 PROPOSED PIEZOMETERS

As discussed above and in the Work Plan, Stage 2 will consist of installing piezometers in
Phases I, 111, and VI. Based on data collected from Stage 1, we propose a total of 16
piezometers, as shown on Figure 2 in Attachment 1.

A geotechnical drilling contractor has been hired to prepare for conducting borings and
piezometer installation following FDEP receipt of this report and receipt of satisfactory
responses to all their comments on this report. The boreholes will be advanced to the top of clay.
Based on recent geotechnical evaluations, the approximate top of clay elevation is known. Split
spoon sampling will be conducted when the borehole is within 10 feet of the projected top of
clay elevation, allowing for a more accurate measurement of top of clay. Additional split spoon
sampling will be conducted in the ash waste in select areas in order to better characterize the
waste.

The piezometers will consist of 2-inch diameter PVC. The piezometers set in the drainage sand
layer will consist of a 2-foot length of slotted screen set in the drainage sand layer with solid
PVC riser extending to approximately three feet above the land surface. The annulus between the
PVC screen and sand drainage layer will be backfilled with sand to about 1-foot above the screen
(approximately top of drainage layer) and the remainder of the annulus backfilled with bentonite
chips to ensure a tight seal of the borehole. See Figure 3 in Attachment 1 for a typical well
construction detail.

The piezometers set in the ash/waste will consist of a 5-foot length of slotted screen set in the
waste with solid PVC riser extending to approximately three feet above the land surface. The
annulus between the PVC screen and waste will be backfilled with sand to about 1-foot above
the screen (approximately top of drainage layer) and the remainder of the annulus backfilled with
bentonite chips to ensure a tight seal of the borehole. See Figure 3 in Attachment 1 for a typical
well construction detail.

Each piezometer will be developed (purged) to remove existing liquid present and allow liquid
from the surrounding area to enter the piezometer. Samples will be collected as the piezometers
are developed and the water tested for field parameters pH and Specific Conductivity. These
readings will be used to create a baseline for the fluid extracted from the piezometer. After
development is completed the bottom will be sounded to measure the total depth and to confirm
that there are no obstructions within the casing.

Once the piezometers are installed and developed, transducers will be installed. Additionally,
liquid level readings will be conducted on a weekly basis using a standard liquid level indicator.
After eight weeks or when the readings have stabilized, manual liquid level readings will be
reduced to a frequency of every two weeks. The duration of monitoring will be determined prior
to initiating measuring at a reduced frequency.

3.4 LIQUID-LEVEL CONTROL

Actions to address potential additional controls on liquid levels are proposed to include:
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1. Long-term dewatering pumping of select LFG EWSs, including installation of adjacent
piezometers, to assess limits of hydraulic influence.

2. Assessment of the apparent permeability of the saturated ash waste, if needed.
3. Assessment of the permeability of the sand drainage layer, if needed.
4. Assessment of where further dewatering is needed.

5. Selection and installation of dewatering systems and associated monitoring systems to
confirm effectiveness.

3.5 EVALUATION OF LIQUID LEVEL IN OTHER LANDFILL
PHASES

Once a reliable method has been established to evaluate the liquid levels in Phases Il, it will be
used in other phases at the SCLF, if deemed necessary. All proposed work will be discussed with
the FDEP prior to implementation of these evaluations.

4 EVALUATION OF OTHER LEACHATE SOURCES

There may be other sources of leachate in the landfill. The possible inadvertent capture of some
clean surface runoff by the trenches installed to carry the LFG main header piping and well

laterals has been discussed as a possible source of liquid infiltration that should be investigated.
Accordingly, SCS and the County are preparing a field test that will provide some insight into if
these trenches are inadvertently acting as a “conduit” for surface runoff to add to the leachate in
the landfill. The details of the field test will be provided to the FDEP within the next two weeks.

5 STATUS OF FUNCTION OF LEACHATE COLLECTION
SYSTEM

The SWMD is exploring options to evaluate the LCS with the ultimate goal of remediation, if
deemed necessary. A summary of historical information follows regarding the construction of
the leachate collection system (LCS) and potential areas of concern.

The leachate collection system in Phase Il and 111 consists of an 8-inch diameter PVVC header
pipe running east to west on top of the waste phosphatic clay. The header pipe continues
westerly into Phase 111 and Phase VI, eventually draining to PS-B. Within Phase 11, lateral pipes
and gravel trenches extend north and south from the header, spaced 200 feet apart. Above the
piping system is a 3-foot (minimum) sand drainage layer. Historical documents indicate that ash
was used as the select backfill over the sand drainage layer in Phase II.

5.1 LEACHATE FLOW

A HELP Model was completed in 1995 to determine the expected leachate volume expected in
Phases | through VI. This model predicted an average daily leachate generation rate of 82,300-
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gallons per day. Currently, the SWMD is reporting leachate generation of about 85,000 gallons
per day. Based on this data, the drainage sand layer is working as designed.

5.2 SUMMARY OF PREVIOUS LCS ASSESSMENT AND
CLEANING

LCS header pipes in Phases 1V, V, and VI were cleaned as part of the Operation Permit renewal
in 2013. During this assessment and cleaning, there were no issues observed and recorded. The
next scheduled assessment is due to the FDEP in March 2018.

Additional cleaning was conducted along the LCS header in Phase V. This cleaning extended
from cleanout C-4, through Phase 1V and into Phase I11. Following the cleaning, sediment was
observed in the leachate pumped from PS-B.

5.3 PHASES I-1Il LCS HEADER PIPES

The design and construction of Phases 1, 11, and 11l included the installation of LCS header pipes.
However, it did not include cleanouts or access to these pipes. It is the intent of the SWMD to
attempt to locate the ends of these headers. If located, the SWMD will attempt to uncover, clean,
and video these headers in order to determine the effectiveness of these pipes.

Discussions with geophysical consultants have indicated that the use of ground penetrating radar
(GPR) or other methods have not been effective at other landfills due to the variability of waste
and depth of pipe. However, the header pipes are believed to be relatively shallow and perhaps
less difficult to detect near the berm. So, the SWMD conducted a GPR survey on Thursday
December 8, 2016 to look for anomalies that may indicate the location of the LCS pipe. The
attempt to locate the header pipe was unsuccessful. Excavation of the pipes may be conducted in
order to locate the header and retrofit the pipes with a cleanouts accessible from the perimeter
dike. Following installation of cleanouts, the header lines will be jet cleaned and investigated
with a TV camera (the latter if the cleaning suggests a significant problem in the line).

6 REVISIONS AND CORRECTIONS TO WORK PLAN

An email from the FDEP dated November 1, 2016 requested clarification to portions of the Work
Plan. The SWMD responded via email on November 8, 2016. The following is a more formal
discussion of the comments presented in the FDEP email.

6.1 MONITORING WELL TH-79

Section 2.c. of the Work Plan: The SWMD has completed the installation of the new
groundwater monitoring well designated TH-79. The well has been developed and samples
collected. The new monitoring well will be used to monitor shallow groundwater quality and
will not be included in the semi-annual groundwater monitoring program. TH-79 will be
sampled quarterly along with those wells included in the proposed TH-67 evaluation monitoring
plan.
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TH-79 was installed on November 28, 2016. The Work Plan incorrectly stated that the well
would be located between TH-67 and TH-68. The FDEP is correct in their statement that TH-79
will be located between TH-67 and TH-66, as shown on the figure in Attachment C of the Work
Plan.

6.2 LEACHATE MANAGEMENT DURING TESTING

Section 3.a. of the Work Plan: During the drawdown portion of the test, all leachate was
collected in 1,000-gallon polyethylene tanks and transferred to the leachate collection system.
Separate records of the volume of liquid was completed by SCS during pumping and SWMD
staff during transport.

6.3 LFG EXTRACTION SYSTEM VACUUM

Section 3.a. of the Work Plan: As recommended by the FDEP, the vacuum on the LFG
extraction system was reduced and kept constant during the pump tests and subsequent liquid
monitoring. Due to health and safety concerns and to comply with the Title V Permit, the
vacuum was reduced but not turned off.

6.4 CROSS SECTIONS

Attachment B, Figure B.1. of the Work Plan: The bottom elevations listed on the Table 1 and
figures in the Attachment B of the Work Plan for LFG EW-7, -54, and -59 were incorrect. Also
as the FDEP noted, the information for LFG EW-63 was inconsistent between Table 1 and the
cross section. These types have been corrected. Revised tables and figures showing all EWs are
included in Attachment 10.

Additionally, as requested by the FDEP, the figures (cross-sections) have been revised. The
cross-sections have been extended to show PS-B, LFG EW-45, and LFG EW-46. Also, new
figures D through F have been added to provide cross sections running north to south, as
recommended by the FDEP.

6.5 GEOPHYSICAL INVESTIGATION

The SWMD subcontracted GeoView, Inc. (GeoView) to complete an additional geophysical
survey along the southeast corner of Phase I, extending the previous survey conducted on May
31, 2016 westerly to the Phase I-VI access ramp. GeoView completed this electromagnetic
(EM) survey on November 28, 2016. A copy of the GeoView report is included in Attachment
11.

Results of the November 28, 2016 geophysical investigation show no elevated readings along
most of the surveyed area, with the exception of an approximate 250-foot section of the
containment berm. The SWMD plans to conduct dewatering of LFG EWs in the vicinity of this
section of berm. GeoView was able to extend the geophysical investigation to areas of
background readings (shown as light blue). The low conductivity readings along the surveyed
section lead us to believe that the area near TH-67 was the most affected.
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7 SCHEDULE

In order to complete the work in an efficient and timely manner, we propose the following
schedule of activities:

e Begin installation of piezometers —January 3, 2017, pending approval from the
FDEP;

Plan for the Surface Runoff /Infiltration Test;

Submit LFG EW dewatering plan to FDEP — December 19, 2016;

Excavation and extension of three header pipes (to be determined);

Complete installation of piezometers 45 days following start of work; and

Submit supplemental findings report to FDEP 60 days following completion of all
drilling and laboratory testing.
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Attachment 1
EW and Piezometer Locations
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Attachment 2
EW Characteristics Table
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Attachment 2. EW Characteristics Table

Ground - |Estimated Top| Well g otted Pipe SoLtingl: ) soLti;: )
Well ID|  Northing Easting Surface | of Clay Elev. | . . . | Depth (ft Thickness of Tire Chips (ft)

Elev. (f1) (1) Diameter (in) bls) Length (ft) Below Above

Grade (ft) | Grade (ft)

EW-32 1,250,769 597,964 172% 118.0 8.0 52.2 31 20 3* 40
EW-39 1,250,039 598,518 172.3 119.9 8.0 51.0 30 20 3.0 39
EW-40 1,249,837 598,421 178.9 120.2 8.0 57.2 36 20 3.0 45
EW-44 1,249,655 597,727 175.8 119.3 8.0 53.2 32 20 4.0 41
EW-46 1,249,618 597,277 164.2 119.5 8.0 42.2 20 20 3.6 29
EW-48 1,249,678 596,618 168.2 120.0 8.0 46.9 25 20 3.4 34
EW-70 1,250,241 597,905 197.3 117.3 8.0 78.4 78 0 3.3 77
NOTES:

bls = below land surface

*Approximate measurement. Taken from 11/4/2016 field measurement by SCS and not by professional surveyor.
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Attachment 3. EW Schematic Table

Water Level Sampling for Select Wells at Southeast County Landfill

Date: 11/7/2016 -11/16/2016
SCS Personnel: B. Weglarz, L Urena, B Curtis, C. Restrepo
.. Depth to Bottom (ft Transducer (ft from Pump (ft from Gallons Pump Rate
WELL Depth to Liquid (ft below T.0.C.) below T.0.C.) bottom) bottom) Pumped* el Comments
Pumping commenced at 3:24 PM on 11/9/16 and
EW-30 40.76 50.20 0.50 2.00 536 14.10 ended at 4:02 PM on 11/9/16.
Pumping commenced at 4:17 PM on 11/9/16 and
EW-32 47.10 52.20 0.50 2.00 124 12.41 ended ot 4:27 PMon 11/9/16.
Pumping commenced at 10:50 AM on 11/8/16 and
EW-39 43.20 51.00 0.50 2.00 140 5.00 ended at 11:18AM on 11/8/16.
Pumping commenced at 12:04 PM on 11/8/16 and
EW-40 48.02 57.20 0.50 2.00 330 5.00 ended at 1:10 PM on 11/8/16.
Pumping commenced at 1:37 PM on 11/8/16 and
EW-44 38.50 53.20 0.50 2.00 1015 5.00 ended at 5:00 PM on 11/8/16.
Pumping commenced, with the 2-in pump) at 9:09 AM
5.0(2"; |on11/9/16 and ended at 9:49 AM on 11/9/16.
EW-4 N 48. . 2. 12
s 36.10 8.50 0.50 00 56 12.9 (3") |Pumping restarted, with the 3-in pump, at 10:12 AM
on 11/9/16 and ended at 11:30 AM on 11/9/16.
Pumping commenced at 12:16 PM on 11/9/16 and
EW-46 31.35 42.20 0.50 2.00 155 12.90 ended at 12:28 PM on 11/9/16.
Pumping commenced at 2:33 PM on 11/9/16 and
EW-48 33.45 46.90 0.50 2.00 254 12.70 ended at 2:53 PM on 11/9/16.
EW-64 66.30 70.00 0.50 2.00 ) ) GOO was discovered, thus pumping was not
conducted.
EW-66 54.80 66.40 0.50 2.00 ; B GOO was discovered, thus pumping was not
conducted.
EW-67 74.50 83.00 0.50 2.00 ) B GOO was discovered, thus pumping was not
conducted.
EW-60 61.78 68.50 0.50 2.00 . B GOO was discovered, thus pumping was not
conducted.
Pumping commenced at 9:01 AM on 11/8/16 and
EW-70 62.93 78.40 0.50 2.00 415 5.00 ended at 10:24 AM on 11/8/16.
EW-71 62.05 62.10 0.50 2.00 ; B GOO was discovered, thus pumping was not
conducted.
SB-1 58.10 67.30 0.50 2.00 1 B A flowrate was not determined due to the lack of a
steady flow.
$B-2 54.10 62.50 0.50 2.00 5 B A flowrate was not determined due to the lack of a
steady flow.
$B-3 55.00 66.20 0.50 2.00 5 A A flowrate was not determined due to the lack of a
steady flow.
8.5 50.40 5870 0.50 200 1 ) A flowrate was not determined due to the lack of a
steady flow.

T.O.C. = Top of Casing of extraction well or piezometer.

Points labeled with 'EW' represent a landfill gas extraction well. Points, if any, labeled with 'SB' represent a piezometer.
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Attachment 4. Piezometer Characteristics Table

. Solid Pipe
Ground |Estimated To Well . .
Well ID|  Northing Easting Surface | of Clay EIevI? . Well . . | Depth (ft Slotted Pipe Solid Pipe Length Thickness of Tire Chips (ft)
Elev. (f1) (1) Diameter (in) bls) Length (ft) Length (ft) Above
Grade (ft)
SB-01 1,249,804 597,923 184.8 119.3 2.0 67.3 10.0 57.3 3.6 N/A
SB-02 1,250,147 598,352 183.9 118.9 2.0 62.5 10.0 52.5 3.6 N/A
SB-03 1,250,683 597,835 182.4 116.9 2.0 66.2 10.0 56.2 3.6 N/A
SB-05 1,249,765 598,402 177.5 118.5 2.0 58.7 10.0 48.7 3.6 N/A
NOTES:

bls = below land surface
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Attachment 6a. EW-32 Recharge Data

EW-32-C7282- [11/8/2016 11:12:44 AM - 11/8/2016 11:12:44 AM]
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Attachment 6b. EW-39 Recharge Data

EW-39 - C0101 - [11/7/2016 9:00:00 AM - 11/8/2016 11:39:00 AM]
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Attachment 6¢c. EW-40 Reacharge Data

EW-40 - C7207 - [11/7/2016 9:00:00 AM - 11/8/2016 12:31:00 PM]
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Attachment 6d. EW-44 Recharge Data

EW-44 - U2186 - [11/7/2016 9:00:00 AM - 11/8/2016 2:28:00 PM]
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Attachment 6e. EW-46 Recharge Data

EW-46 - G6597 - [11/7/2016 9:00:00 AM - 11/16/2016 5:05:00 PM]
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Attachment 6f. EW-48 Recharge Data

EW-48 - CO083 - [11/7/2016 9:00:00 AM - 11/16/2016 5:14:00 PM]
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Attachment 6g. EW-70 Recharge Data

EW-70-T2854 - [11/7/2016 9:00:00 AM - 11/7/2016 3:04:00 PM]
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Attachment 6h. SB-01 Recharge Data

SB-1-D1643 - [11/7/2016 10:27:47 AM - 11/16/2016 10:30:47 AM]
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Attachment 6i. SB-02 Recharge Data

SB-2 - R5326 - [11/7/2016 10:30:47 AM - 11/18/2016 11:15:47 AM]
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Attachment 6j. SB-03 Recharge Data

SB-3-S7919- [11/7/2016 10:33:10 AM - 11/18/2016 3:36:10 PM]
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Attachment 6k. SB-05 Recharge Data

SB-5-F7325- [11/7/72016 10:35:27 AM - 11/18/2016 11:58:27 AM]
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Attachment 8a. Head-Over-Liner Information
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Attachment 8b. Head-Over-Liner Information
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Attachment 8c. Head-Over-Liner Information

Table 1 - Boring and Piezometer Installation Data
Southeast County Landfill

Survey Boring Piezometer
Elevation
) . ) Elevation Depth Elevation Bottom Screened Top PVC
Boring No. Northing Easting Ground Top of Clay | Top of Clay of PVC Length (NGVD
(NGVD 1929) (ft bgs) (NGVD 1929) (ft bgs) (ft) 1929) Stick up (ft) | Comments
SB-01 1249803.8 597922.9 184.8 65.5 119.3 67.3 10 188.35 3.55
SB-02 1250147.3 598351.8 183.9 65.0 118.9 62.5 10 187.62 3.72
SB-03 1250682.8 597834.5 182.4 65.5 116.9 66.2 10 185.73 3.33
SB-04 1249826.2 597923.7 186.0 69.0 117.0 - - - - No piezometer
SB-05 1249764.6 598401.7 177.5 59.0 118.5 58.7 10 180.19 2.69 HSA
Notes:

Borings SB-01 through SB-04 drilled using circulated mud rotary.
Boring SB-05 drilled using hollow stem augers.








Attachment 8d. Head-Over-Liner Information

Table 2 - Water Level Data - Southeast Landfill

SB # Date Depth to water | Elevation Top | Water Elevation | Total Well Depth | Liquid Thickness Conductivity pH Color
(ft tpvc) PVC (NGVD) (NGVD) (ft tpvc) (ft) (umhos/cm) (Standard Units)
6/3/2016 56.85 188.35 131.5 70.85 14.0 NA NA Black
6/8/2016 59.45 128.9 11.4 NA NA Black
6/9/2016 61.30 127.1 9.6 NA NA Black
6/10/2016 61.35 127.0 9.5 NA NA Black
6/11/2016 61.15 127.2 9.7 NA NA Dark Grey
6/13/2016 61.00 127.4 9.8 NA NA Dark Grey
6/14/2016 61.15 127.2 9.7 NA NA Dark Grey
6/16/2016 61.15 127.2 9.7 NA NA -
6/21/2016 61.05 127.3 9.8 16,160 7.74 light black/grey
6/22/2016 61.45 126.9 9.4 16,380 7.66 light black/grey
6/28/2016 61.20 127.2 9.7 17,440 7.57 light black/grey
7/13/2016 61.05 127.3 9.8 - - -
7/29/2016 61.75 126.6 9.1 - - -
8/5/2016 60.70 127.7 10.2 - - -
8/12/2016 60.40 128.0 10.5 - - -
SB-01 8/19/2016 60.30 128.1 10.6 - - -
8/26/2016 60.20 128.2 10.7 - - -
9/2/2016 60.00 128.4 10.9 - - -
9/9/2016 60.00 128.4 10.9 - - -
9/16/2016 59.80 128.6 11.1 - - -
9/23/2016 59.20 129.2 11.7 - - -
9/30/2016 58.80 129.6 12.1 - - -
10/11/2016 58.60 129.8 12.3 - - -
10/14/2016 58.60 129.8 12.3 - - -
10/21/2016 57.80 130.6 13.1 - - -
10/28/2016 58.00 130.4 12.9 - - -
11/4/2016 58.00 130.4 12.9 - - -
11/11/2016 58.20 130.2 12.7 - - -
11/18/2016 58.50 129.9 12.4 - - -
11/25/2016 58.80 129.6 12.1 - - -
12/2/2016 58.20 130.2 12.7 - - -








Table 2 - Water Level Data - Southeast Landfill

Attachment 8e. Head-Over-Liner Information

Depth to water

Elevation Top

Water Elevation

Total Well Depth

Liquid Thickness

Conductivity

pH

sB# Date (ft tpvc) PVC (NGVD) (NGVD) (ft tpvc) (o) (umhos/cm) (Standard Units) Color
6/9/2016 54.50 187.62 133.1 66.22 11.7 NA NA Black
6/11/2016 56.45 131.2 9.8 NA NA Black
6/14/2016 55.95 131.7 10.3 NA NA Black
6/16/2016 54.60 133.0 11.6 NA NA -
6/21/2016 56.20 131.4 10.0 28,180 7.55 Dark Grey
6/22/2016 55.40 132.2 10.8 27,430 7.58 Dark Grey
6/28/2016 56.10 131.5 10.1 NA NA light black/grey
7/13/2016 54.75 132.9 11.5 - - -
7/29/2016 54.85 132.8 11.4 - - -
8/5/2016 56.30 131.3 9.9 - - -
8/12/2016 55.60 132.0 10.6 - - -
8/19/2016 55.80 131.8 10.4 - - -
8/26/2016 55.80 131.8 10.4 - - -
SB-02 9/2/2016 55.70 131.9 10.5 - - -
9/9/2016 55.70 131.9 10.5 - - -
9/16/2016 55.50 132.1 10.7 - - -
9/23/2016 54.90 132.7 11.3 - - -
9/30/2016 54.60 133.0 11.6 - - -
10/11/2016 54.30 133.3 11.9 - - -
10/14/2016 54.50 133.1 11.7 - - -
10/21/2016 54.00 133.6 12.2 - - -
10/28/2016 55.50 132.1 10.7 - - -
11/4/2016 54.00 133.6 12.2 - - -
11/11/2016 54.40 133.2 11.8 - - -
11/18/2016 54.50 133.1 11.7 - - -
11/25/2016 54.60 133.0 11.6 - - -
12/2/2016 54.90 132.7 11.3 - - -








Attachment 8f. Head-Over-Liner Information

Table 2 - Water Level Data - Southeast Landfill

Depth to water

Elevation Top

Water Elevation

Total Well Depth

Liquid Thickness

Conductivity

pH

sB# Date (ft tpvc) PVC (NGVD) (NGVD) (ft tpvc) (o) (umhos/cm) (Standard Units) Color
6/10/2016 51.70 185.73 134.0 69.5 17.8 NA NA Black
6/10/2016 61.75 124.0 7.8 NA NA Black
6/11/2016 58.45 127.3 11.1 NA NA Black
6/13/2016 59.60 126.1 9.9 NA NA Dark Grey
6/16/2016 59.65 126.1 9.9 NA NA -
6/21/2016 59.75 126.0 9.8 22,170 7.52 Dark Grey
6/22/2016 59.85 125.9 9.7 NA NA light black/grey
6/28/2016 57.95 127.8 11.6 NA NA light black/grey
7/13/2016 56.15 129.6 13.4 - - -
7129/2016 59.65 126.1 9.9 - - -
8/5/2016 56.20 129.5 13.3 - - -
8/12/2016 56.00 129.7 13.5 - - -
8/19/2016 56.20 129.5 13.3 - - -
8/26/2016 55.80 129.9 13.7 - - -
SB-3 9/2/2016 56.00 129.7 13.5 - - -
9/9/2016 55.90 129.8 13.6 - - -
9/16/2016 55.00 130.7 14.5 - - -
9/23/2016 55.00 130.7 14.5 - - -
9/30/2016 55.00 130.7 14.5 - - -
10/11/2016 55.00 130.7 14.5 - - -
10/14/2016 55.00 130.7 14.5 - - -
10/21/2016 54.80 130.9 14.7 - - -
10/28/2016 54.70 131.0 14.8 - - -
11/4/2016 54.90 130.8 14.6 - - -
11/11/2016 54.30 131.4 15.2 - - -
11/18/2016 54.30 131.4 15.2 - - -
11/25/2016 54.30 131.4 15.2 - - -
12/2/2016 54.20 131.5 15.3 - - -








Attachment 8g. Head-Over-Liner Information

Table 2 - Water Level Data - Southeast Landfill

SB # Date Depth to water | Elevation Top | Water Elevation | Total Well Depth | Liquid Thickness Conductivity pH Color
(ft tpvc) PVC (NGVD) (NGVD) (ft) (umhos/cm) (Standard Units)
6/22/2016 51.70 180.19 128.5 9.7 NA NA Black
6/28/2016 52.40 127.8 9.0 22,130 7.27 Black
7/13/2016 52.30 127.9 9.1 - - -
7/29/2016 52.80 127.4 8.6 - - -
8/5/2016 52.10 128.1 9.3 - - -
8/12/2016 52.00 128.2 9.4 - - -
8/19/2016 52.20 128.0 9.2 - - -
8/26/2016 52.00 128.2 9.4 - - -
9/2/2016 52.00 128.2 9.4 - - -
9/9/2016 52.00 128.2 9.4 - - -
9/16/2016 51.20 129.0 10.2 - - -
SB-5 9/23/2016 50.90 129.3 10.5 - - -
9/30/2016 50.30 129.9 111 - - -
10/11/2016 50.10 130.1 11.3 - - -
10/14/2016 50.00 130.2 114 - - -
10/21/2016 50.00 130.2 114 - - -
10/28/2016 50.10 130.1 11.3 - - -
11/4/2016 50.30 129.9 11.1 - - -
11/11/2016 50.90 129.3 10.5 - - -
11/18/2016 51.00 129.2 10.4 - - -
11/25/2016 51.00 129.2 10.4 - - -
12/2/2016 51.10 129.1 10.3 - - -
Notes:
pmhos/cm = microohms per centimeter
NA = not available
Onsite Water Well info conductivity = 0.374 mS/cm pH 7.93 s.u
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ATTACHMENT 10. REVISED WORK PLAN TABLE.

Attachment B - Evaluation of Current Well Conditions

Ground Depthto | Bottom of |, 1o Liquid Liquid Liquid
Well ID Surface Bottom of Well () Elevation(f) Depth(ft)
Elevation (ft) Well (ft) Elevation (ft)
EW-1 170.0 51.5 122.4 51.5 122.4 0.0
EW-2 180.0 60.5 123.3 56.3 127.5 4.2
EW-3 199.0 80.9 123.1 79.9 124.1 1.0
EW-4 175.0 55.2 122.7 55.2 122.7 0.0
EW-5 174.0 55.1 120.8 53.8 122.1 1.3
EW-6 163.0 42.4 123.7 42.2 123.9 0.2
EW-7 159.0 41.8 121.8 41.5 122.1 0.3
EW-8 160.0 41.9 120.2 41.8 120.3 0.1
EW-9 157.0 40.9 118.2 40.6 118.5 0.3
EW-10B 152.0 38.8 116.0 38.8 116.0 0.0
EW-10C 153.5 41.0 115.6 41 115.6 0.0
EW-11B 154.0 39.8 116.2 39.8 116.2 0.0
EW-12 158.0 40.5 120.6 38.2 122.9 2.3
EW-13 157.0 42.3 120.0 40.9 121.4 1.4
EW-14 158.0 43.3 118.9 43.1 119.1 0.2
EW-15 159.0 43.0 117.9 40.9 120.0 2.1
EW-16 158.0 41.5 118.5 40.6 119.4 0.9
EW-17 159.0 40.9 121.0 39.2 122.7 1.7
EW-18 153.0 38.8 120.3 38.8 120.3 0.0
EW-19 158.0 39.1 122.3 39.1 122.3 0.0
EW-20 149.0 31.1 123.3 30.6 123.8 0.5
EW-21 156.0 36.3 123.2 30.8 128.7 5.5
EW-22 160.0 33.8 128.7 33.3 129.2 0.5
EW-23 165.0 43.1 125.3 43 125.4 0.1
EW-24 174.0 45.4 131.9 45 132.3 0.4
EW-25 186.0 0.0 NO DATA 64.8 124.5 NO DATA
EW-26 172.0 50.3 125.7 50.1 125.9 0.2
EW-27 175.0 50.3 128.3 46.4 132.2 3.9
EW-28 173.0 52.0 124.1 51 125.1 1.0
EW-29 177.5 57.2 123.3 53.9 126.6 3.3
EW-30 172.0 50.2 125.3 38.9 136.6 11.3
EW-31 172.0 45.0 129.2 40.2 134.0 4.8
EW-32 174.0 53.3 123.0 46.3 130.0 7.0
EW-33 173.0 50.0 126.4 44.6 131.8 5.4
EW-34 170.0 42.3 130.3 37.3 135.3 5.0
EW-35 168.0 43.3 128.0 37.3 134.0 6.0
EW-36 173.0 50.9 125.0 49.8 126.1 1.1








ATTACHMENT 10. REVISED WORK PLAN TABLE.

Attachment B - Evaluation of Current Well Conditions

Ground Depthto | Bottom of |, 1o Liquid Liquid Liquid

Well ID Surface Bottom of Well () Elevation(ft) Depth(f)
Elevation (ft) Well (ft) Elevation (ft)

EW-37 173.0 48.9 126.9 48 127.8 0.9
EW-38 171.0 48.9 124.9 41.5 132.3 7.4
EW-39 172.0 51.0 123.7 40.5 134.2 10.5
EW-40 178.0 57.0 123.9 47.2 133.7 9.8
EW-41 176.0 527 126.3 50.3 128.7 2.4
EW-42 176.0 52.2 126.9 52 127.1 0.2
EW-43 174.5 51.7 125.4 50.7 126.4 1.0
EW-44 176.0 53.1 126.8 38 141.9 15.1
EW-45 171.0 48.3 125.5 34 139.8 14.3
EW-46 164.0 43.2 124.2 30 137.4 13.2
EW-47 166.0 41.0 128.3 32 137.3 9.0
EW-48 169.0 47.6 124.6 32.5 139.7 15.1
EW-49 176.0 54.3 123.6 45.4 132.5 8.9
EW-50 175.0 46.0 131.4 41.5 135.9 4.5
EW-51 179.0 58.5 121.5 54.1 125.9 4.4
EW-52 172.0 52.9 122.6 50 125.5 2.9
EW-53 168.0 50.9 120.5 44.3 127.1 6.6
EW-54 165.0 47.6 120.5 46 122.1 1.6
EW-55 176.0 57.3 123.7 46 135.0 11.3
EW-56 175.0 57.0 122.4 53 126.4 4.0
EW-57 200.0 0.0 NO DATA 0 NO DATA NO DATA
EW-58 202.0 0.0 NO DATA 76 127.9 NO DATA
EW-59 193.0 74.0 122.1 74 122.1 0.0
EW-60 204.0 0.0 NO DATA 78.7 127.6 NO DATA
EW-61 207.0 77.0 133.3 71 139.3 6.0
EW-62 188.0 40.0 150.6 40 150.6 0.0
EW-63 210.0 91.0 120.9 89.1 122.3 1.4
EW-64 200.0 79.0 124.6 66.3 137.3 12.7
EW-65 186.0 70.6 119.5 67.4 122.7 3.2
EW-66 186.0 66.4 123.9 51.5 138.8 14.9
EW-67 204.0 83.0 124.3 74.3 133.0 8.7
EW-68 187.0 52.9 137.7 47.7 142.9 5.2
EW-69 188.5 67.5 125.6 61.8 131.3 5.7
EW-70 198.0 78.2 123.1 63.4 137.9 14.8
EW-71 183.5 62.1 126.6 49.2 139.5 12.9
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November 28, 2016

Mr. Larry E. Ruiz
Hillsborough County
601 E. Kennedy Blvd.
Tampa, FL 33602

Subject:  Transmittal of Final Report for Geophysical Investigation
Southeast County Landfill - Phase III — Lithia, Florida
GeoView Project Number 24527

Dear Mr. Ruiz,

GeoView, Inc. (GeoView) is pleased to submit the final report that summarizes
and presents the results of the geophysical investigation performed at the above
referenced site. Electromagnetics were used to help determine the source of elevated
shallow groundwater conductivity values observed in one of the on-site monitoring
wells. GeoView appreciates the opportunity to have assisted you on this project. If
you have any questions or comments about the report, please contact us.

Sincerely,
GEOVIEW, INC.
H%ﬁ Chiks T,
7 r

Michael J. Wightman, P.G. Chris Taylor, P.G.
President Vice President
Florida Professional Geologist Florida Professional Geologist
Number 1423 Number 2256

A Geophysical Services Company
4610 Central Avenue Tel.: (727) 209-2334

St. Petersburg, FL 33711 Fax: (727) 328-2477
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1.0 Introduction

A geophysical investigation was conducted on November 10, 2016 at the
Southeast County Landfill in Lithia, Florida. The geophysical investigation was
performed near the southeastern corner of the landfill as specified by Hillsborough
County personnel. The geophysical investigation was centered about monitoring
well TH-67 where elevated conductivity levels have been detected in the shallow
groundwater. The purpose of this investigation was to help identify the source of the
elevated groundwater conductivity. The geophysical investigation was conducted
using frequency domain electromagnetics (EM).

The majority of the study area was previously surveyed using EM on May 31,
2016. Results from this investigation are provided in GeoView Final Report 23973,
dated June 7, 2016. In this survey, the study area was extended approximately 650
feet (ft) to the west along the berm of the landfill. The approximate western boundary
of the previous survey area is provided on Figures 1 and 2.

2.0 Site Description

The geophysical investigation was performed near the southeast corner of the
landfill. The survey area extended from the edge of the liner of the landfill towards
the access road to the south and east of the landfill. The survey area encompassed
monitoring wells TH-67 and TH-66 as shown on Figures 1 and 2.

3.0 Description of Geophysical Investigation
3.1 Instrumentation and Field Procedures

The EM survey was conducted using a Geonics EM31-MK2 (EM-31) ground
conductivity meter. The EM-31 survey was conducted using a vertical dipole
orientation which provided bulk conductivity readings for the earth materials to an
approximate depth of 16 to 18 ft below land surface (bls). Terrain conductivity and
inphase data was collected at intervals of every 1 ft along transects spaced
approximately 10 to 20 ft apart. The transects were oriented parallel to the edge of
the landfill. The positions of the geophysical transect lines were recorded using a
Trimble GeoXH. The data then contoured using Surfer™ contouring software.

3.2 Causes for Observed Changes in Terrain Conductivity

Changes in terrain conductivity, that are not associated with interference
effects, can be caused by either changes in geological conditions or changes in the
groundwater chemistry. Typical changes that cause increases in terrain conductivity
related to geological factors are increases in the clay, silt or organic content of the
soils that are within the effective depth of exploration for the EM equipment. Typical
changes in the groundwater chemistry that cause increases in terrain conductivity
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are increases in the concentration of dissolved ions. Increases in either salt or
metallic ion concentrations typically have the greatest effect upon increasing the
terrain conductivity response.

It is not possible to distinguish the cause of a change in terrain conductivity
from variations in geological or groundwater conditions. In order to make such a
distinction, it i1s necessary to collect and analyze soil and groundwater samples in
suspect and background areas. For the purposes of this study, it is assumed that any
increases in terrain conductivity are associated with increases in conductance of the
shallow groundwater.

4.0 Survey Results

The EM-31 terrain conductivity results are presented in Figure 1. The terrain
conductivity response measures the bulk conductivity of soil and groundwater and
is expressed in milli-siemens per meter (mS/m). Terrain conductivity values
considered to represent background conditions ranged up to 50 to 55 mS/m. These
areas are shown in green to light yellow on Figure 1. One broad anomaly area
consisting of an elevated conductivity response was identified east of the toe of the
landfill berm. The area is identified by conductivity values in excess of 50 to 55
mS/m (yellow to red contours on Figure 1).

This anomaly area may represent an area of elevated shallow groundwater
conductivity. The area extended up to 80 ft east of the toe of the berm. The boundary
of this anomaly area is indicated with a magenta dashed line on Figure 1. Monitoring
TH-67 (where elevated groundwater conductivities are present) was located within
this area. Monitoring well TH-66 (where elevated groundwater conductivities are
not present) is outside of this area.

A second smaller area of elevated conductivity was identified west of the larger
anomaly area. This anomaly area extends to the toe of the berm and is approximately
200 ft in length. No associated inphase response (indicating the presence of metallic
objects was observed within this anomaly area.

The inphase response is presented in Figure 2. The inphase response is more
sensitive to large metallic objects and is expressed in parts per thousand (ppt).
Background response for the in-phase response was calibrated to range from -3 to 2
parts per thousand (ppt). In areas where no metals are present, the in-phase response
is within this range. The only areas with an elevated inphase response were within
the actual landfill or proximate to the monitoring wells. This indicates that metallic
debris is not present outside of the landfill and therefore is not the cause of the
elevated terrain conductivity response observed within the anomaly area.
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Summary

The EM survey appears to have identified an area of elevated terrain
conductivity that is most likely associated with changes in groundwater quality. No
buried metallic debris or other sources of interference that could have been
responsible for the conductivity changes were identified. The interpretation that the
increase terrain conductivity is associated with changes in the conductivity of the
shallow groundwater is supported by the results from Monitor Wells TH-66 and TH-
67. A second smaller area of elevated terrain conductivity was identified west of the
larger anomaly area. Based on the results of the EM survey it appears that the cause
of the elevated shallow groundwater conductivity levels is a potential failure in the
landfill containment system.
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APPENDIX 2
DESCRIPTION OF GEOPHYSICAL METHODS, SURVEY
METHODOLOGIES AND LIMITATIONS

A2.1 On Site Measurements

The measurements that were collected and used to identify the location of the
EM-31 data points were made using a Trimble GeoXH GPS. The degree of accuracy
of such an approach is typically less than one meter.

A2.2 Electromagnetics

The EM method is a non-destructive geophysical technique that measures the
electrical conductivity of subsurface materials. The conductivity is determined by
inducing (from a transmitter) a time-varying magnetic field and measuring (with a
receiver) the amplitude and phase shift of an induced secondary magnetic field. The
EM survey was conducted using a Geonics EM31-MK2 (EM-31). For soil
conditions typical to Florida, the EM-31 unit provides a measurement of ground
conductivity to a depth of 16 to 18 ft bls.

Variations in subsurface conductivity may be caused by the presence of buried
metallic objects or by geological changes such as changes in soil type (clay vs. sand)
or variations in pore fluid conductivity. Typical applications for the EM method
include:

e Location of buried metallic objects

e Mapping conductive contaminant groundwater plumes (chlorides)

e Mapping of non-conductive (hydrocarbon) contaminant
groundwater plumes

e Delineating abandoned trenches or lagoons with fill material
different from native soils

e Determining relative concentrations of near-surface conductive
soils (clays)

e Delineating bedrock fracture zones

o Identifying large voids or cavities

There are two components of the induced magnetic field measured by the EM-
31 equipment. The first is the quadrature-phase (out-of-phase) component that
measures the bulk conductivity of soil and groundwater. This is referred to as the
terrain conductivity response with units that are expressed in milli-Siemens per
meter (mS/m). The second component is the in-phase response that is relatively more
sensitive to large metallic objects such as pipes, drums, large items of buried metallic
debris and underground storage tanks. This portion of the instrument response is
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expressed in parts per thousand (ppt). In areas where no metals are present the in-
phase response is zero. By using the in-phase and quadrature-phase components, it
is possible to determine whether a change in bulk conductivity is due to the presence
of buried metallic objects or due to changes in either subsurface soil conditions or
pore fluid conductivity.

The EM-31 survey is performed by walking the instrumentation across the
project site along a system of parallel transect lines. The separation distance between
transect sites is dictated by the survey requirements. For surveys designed to identify
relatively large areas of buried debris (e.g., landfills), a transect spacing of 50 to 100
feet is typical. For surveys designed to identify discrete areas of buried debris, a
transect spacing of 10 to 20 feet is used. The EM-31 data is electronically recorded
and then downloaded to a computer for processing. EM data is usually presented as
either profiles (for an individual transect) or as contour maps. Contour maps are
developed using Surfer™, a computer contouring program.

The estimated maximum depths of investigation are for homogenous (similar)
soil materials that are relatively resistive. Depending upon site conditions, the actual
depth of investigation could be 10 to 30 percent less. Also, the measured
conductivity value for a particular coil orientation and spacing is representative (in
a complex relationship) of all the soil materials between the ground surface and the
maximum depth of investigation. In other words, the conductivity measurement is
not representative of the actual conductance of the earth materials that occur at the
maximum depth of investigation.

GeoView can make no warranties or representations of the conditions that may
be present beyond the depth of investigation or resolving capability of the EM
method or in areas that were either not accessible to the geophysical investigation or
where areas of cultural interference were present.
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